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T S — TGP TS 4 2029 3 2028

Solved AP Papers — Combined 5 Bank 2023, Bangladesh Bank 2023, Combined 5 Bank 2024 (all BIBM)

BIBM-a3 fSAfG Assistant Programmer f@f3s #1569 719 (BT 2T 5)cf W0 T6F QLT (STl 3¢ 1
sifers, 33tafer, =@M 8 Focus Writing-Q3 STITAIH ST ST ST | 21 Sta! ATHIAm S s
MHfero, OfF g SIS OrFl Somsyef foe | G SIS (T T LTI (TS AR, SF GBI P (14 AR

FloIF IR FAEH

ST VY ATHI IFO g QIR V-t RAE YrorT Frer Te g7 | S9F I0oa S\ A7 (eiF | Heap,
hashing 8 LRU-T 419 (B1ReT QIR (F1T TS feitd SAgaiad FFA1

3.5 Combined 5 Bank — Assistant Programmer (09.02.203v)

Sifse 0Y,02.2039
WIS BIBM
439 o MCQ (IT a¢ + 5ifds @ GK 2¢); f&@fds 200 = IT seo + 5ifds 8fF (20) + Focus o + WM B/E 20

Bfors Heap, SQL join, UML class diagram, Function Point, array function, TLS, CRC, graph representation,
browser security, LRU

S > Combined 5 Bank AP 2023

Show the Max Heap after each of the following operations [a-j]. Also show which value is returned
whenever the root is extracted: Insert 5, Insert 6, Insert 8, Extract-Root, Insert 4, Insert 11, Extract-Root,
Insert 7, Extract-Root, Extract-Root.

s e Ay

Insert: T97 W9 array-a3 G I | SIFF sift-up T+, WAIR parent (index |(i-1)/2]) (=I5 =T swap|
Extract-Root: root (ST W) (T M1 *I¥ S2AWND root-@ AT sift-down T34, W2fie I child-97
S5 swap (children: 2i+1, 2i+2)1

g9t A 9B Heap (array) (Fde
a Insert 5 21t heap, 5 root 3 [5] —

b Insert 6 6 C*ICY I0T; parent 5 <6, o3 swap [6, 5] —

d Insert 8 index 2-4 J0T; parent 6 < 8, I3 swap [8, 5, 6] —

d  Extract-Root 8 (IF T; *ITIF 6 root-aQ |ITH; child 5 < 6, O3 5y IweTrs 71 [6, 5] 8

e Insert 4 index 2-4 I0T; parent 6 > 4, ©1% {3 =ity [6, 5, 4] ==

f Insert 11 index 3-4 JCT; parent 5-a3 AT swap, SR root 6-4F A swap [11,6,4,5] —

g Extract-Root 11 (9 =F; 5 root-Q AIH; IG child 6-a7F 5T swap [6, 5, 4] 1
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h Insert 7 index 3-& J0T; parent 5-Q3 AT swap, SIFR root 6-aF I3 swap [7,6,4,5] —

i Extract-Root 7 RF TF; 5 root-Q HH; I child 6-97 I swap [6, 5, 4] 7
j Extract-Root 6 (I9 TT; 4 root-Q |, child 5 > 4, SI3 swap [5, 4] 6
a) Insert 5 b) Insert 6 c) Insert 8 d) Extract —» 8 e) Insert 4
[5] [6, 5] [8, 5, 6] [6, 5] [6,5,4]
f) Insert 11 g) Extract — 11 h) Insert 7 i) Extract - 7 j) Extract — 6
[11,6,4,5] [6, 5, 4] [7,6,4,5] [6,5, 4] [5, 4]

5@ 5.5 AfSTS WAFHIET 217 Max Heap (F1eT a9 = Extract, STE 97 (T 9I9)

T@q: Extract-Root IANIFTSTE SN 8, 11, 7, 6 (FI© (T *ITT heap-a A [5, 4]

S® X Combined 5 Bank AP 2023

A relational database has five tables: S(sid, A), T(tid, B), U(uid, C), R(sid, tid, D), Q(tid, uid, E). Primary keys
are sid, tid, uid, (sid, tid) and (tid, uid) respectively. R implements a many-to-many relationship between S
and T, and Q implements a many-to-many relationship between T and U. Write an SQL query that returns
all records of the form (sid, uid), where sid is the key of an S-record, uid is the key of a U-record, and the
two records are related through R and Q. Use SELECT, not SELECT DISTINCT.

& @6 S-record 8 a6 U-record ©2=3 sm0ifFs, T4= aBf6 s&er T-record (tid) AT, CTATF R-4 (sid,
tid) @Ity Q3 Q-CS (tid, uid) 2| SIZ R 8 Q-G tid -9 8/ join TATS |

-- W% @ (R.sid 8 Q.uid foreign key, ©18 S 8 U join = A8 ©BleT)
SELECT R.sid, Q.uid

FROM R

JOIN Q ON R.tid = Q.tid;

-- 9f T (S 8 U-o 7SR record @tz 1 o8 e =)
SELECT S.sid, U.uid
FROM S

JOIN R ON S.sid = R.sid
JOIN Q ON R.tid = Q.tid
JOIN U ON Q.uid = U.uid;

(31 DISTINCT 3, WA SIF T

933 (sid, uid) (BTG AFITEF tid-9F T T& 30T FATDA GFIIFIT WA (I s1-t1-u1 8 s1-12-
u1)1 &car DISTINCT fAta%, ©f3 a3 9IRS AReIsT| S8E 9F AR AB! Sigd I ATHP AR
A join-9F NI S|
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¥ v Combined 5 Bank AP 2023

Draw a class diagram for a book: a book is composed of several parts, which are composed of several
chapters; chapters are composed of sections. A book has a publisher, publication date and an ISBN; a
part has a title and a number; a chapter has a title, a number and an abstract; a section has a title and a
number.

"Composed of" IIt¥ Composition (SAG diamond @)1 WG soptefg 3T WMo B AF 71 I3 Y02
(AT ©IF part, chapter 8 section-8 tg T Multiplicity et sotefd e 1 a3 SReIF s 1..*
("several")l

Book Part Chapter Section
- publisher: String 1 - title: String 1 - title: String ] - title: String
- publicationDate: Date  (@p——] - number: int @ ——] - number: int <> - number: int
- isbn: String 1.% 1.%| - abstract: String 1.%

@ = Composition (whole-part, lifecycle dependent) - Book #— Part @— Chapter €— Section

5@ 5.2: Book-Part-Chapter-Section class diagram (composition)

st fAga: (5) 510 class W3R &fSBF attribute; (2) SFPIRFSTEAT composition, FIKe chapter (e QBf6
part-a3d (o3 AN, () 2AfSB =91 multiplicity 1 — 1..% | B30T operation (ISt FACS AN, TH
Book.addPart() T Chapter.getSections() |

&% 8(F) Combined 5 Bank AP 2023

A software project estimates the unadjusted function point (UFP) as 180, the value adjustment factor
(VAF) as 0.87, and the performance (productivity) factor as 4. Find the required effort in person-days.

FP = UFP x VAF | Effort=FP + Productivity (FP per person-day)

g9 5: FP = 180 x 0.87 = 156.6
g9t 3: 473 AR "performance factor 4" S productivity, ==fte 8 FP &S person-day!|
Effort = 156.6 + 4 = 39.15 = 40 person-days

S 918 YT

otst "performance factor"-93 @& 8T (731 I @37 W "&AfS FP-9 8 person-day" 3, ©r=ee Effort =
156.6 x 4 = 626.4 person-days| “IFHIF ST G 13 "Assuming productivity = 4 FP/person-day"
fITd 22 S A1 VAF STIIFers @ (I &0, VAF = 0.65 + 0.01 x ZFj; Q9T ©f FIME (e &g |

2% 8(¥) Combined 5 Bank AP 2023

Write a function to find the smallest value in an array. The array is passed to the function as a parameter.

AfGTS: AT TAMAETE min 43| IfF TAMHSTAT ST GFIF G BIA; FICHIG Min-aF (6T (1B A min
HWIICGE FF4 | Time O(n), extra space O(1)1
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/* C %/
#include <stdio.h>

int findMin(int arr[], int n) {
int min = arr[0];
for (int i = 1; i < n; i++)
if (arr[i] < min)
min = arr[i];
return min;

// Java
public class MinFinder {
static int findMin(int[] arr) {

if (arr == null || arr.length ==

0)
throw new

IllegalArgumentException("empty");

int min = arr[0];

for (int 1 = 1; 1 < arr.length;

} i++)
if (arr[i] < min) min =
int main(void) A arr[i];
int a[] = {34, -7, 19, 0, 8}; return min;
int n = sizeof(a) / sizeof(al[0]); }
printf("Smallest = %d\n", findMin(a,
n)); public static void main(String[] args)
return 0; {
} int[] a = {34, -7, 19, 0, 8};
/* Output: Smallest = -7 %/ System.out.println("Smallest = " +
findMin(a));
}
}

// Output: Smallest = -7

C-(S array M3t SIS pointer M, SIS size (n) WM parameter RO 2151t 31 Java-(S arr.length T size omaw
M

&% ¢(F) Combined 5 Bank AP 2023

Suppose an attacker steals the private key of a website that uses Transport Layer Security (TLS) and
remains undetected. What can the attacker do using the private key?

SSIRT certificate-aQ T public key Ty, ST (SIS private key T3 STISIF 219 I "WNE W9 A3G" | @3
key 5 (A AEFFAFIF T FICO AN

1. ARSITA T+ (Impersonation): SIS @ (4 certificate-51% @FB AT STIBB BITITS #MTF | DNS spoofing,
ARP spoofing I G Wi-Fi-a3 T4 JRRIFIFICE ST FTeT IRBST (@I ToHIRST (M 1

2. Active Man-in-the-Middle: FITT6 8 WM ARSI IR 0T SO Mema TLS Ferst fHees o1y
(terminate) FICS I | QTS password, OTP, FTE 9T FIGTS AN, QI @A AT T IS SIFISB
e s AT |

3. @S Fat IS fSf&6 Fat (passive): S5 RSA key exchange I3 FA¢ (TLS 1.2-aF non-
forward-secret cipher suite) session key FITICEI ATSIHT premaster secret (ATF WA, T 83 public key
e @=fEb 711 O Wt TS T AR RO 71 o717 fSfEF6 F1 071
(EC)DHE (Forward Secrecy, TLS 1.3-4 JI4ToI«1<F) II]RIE (A private key (FI«1 handshake-4 signing-
9T FITS AT | TIF TIoF (TG 741 §iftns [Sfaeb T T 71, O active MitM (SITT6 2) 9478 T |

4, ARSTTAT FITT 8 Fa1: 9F3 key T & fFR0o (@WF code I message) T3 (T AFCEA WTFEHFIKT
STSTRR FICT Giled 373 CofF A0S A
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Certificate WfI=TCT revoke 41 (CRL/OCSP) 8 79+ key pair (o §f¥ 29T key fitg wuiw fegsicsiyst #inest T

40 =1

8 ECDHE/TLS 1.3 Bieg Jrat Forward secrecy fAf*6s 331
Private key HSM-@ 14t Key HSM (A (I9 91 T A1
Certificate Transparency monitoring G certificate 4T IS

TN (TWIA certificate, RN key rotation FERGIREICER BRI mE Rl

29 ¢(¥) Combined 5 Bank AP 2023

In cyclic redundancy check (CRC), the generator chosen is 11101010111. What is the probability of
detecting a burst error of length 10?

Generator-a 555 B =Ty, ©13 @3 degree r =11 - 1 = 10 (CRC remainder So RT6H)|

L<r 500% (I 4T ATO)
L=r+1 1_(1/2)r—1
L>r+1 1-(1/2)f

QeI L= 10 @32 r = 10, 1% L < r| Generator-a3 SitHss 8 sy (x0) B 752 1, 1% 74 burst error &t
9I5tq; detection probability = 1 (100%)|

QeI G: L = 11 7¢ef probability = 1 - 1/2°% = 0.998; L > 12 7te7 1 - 1/219 = 0.9991

A Y Combined 5 Bank AP 2023

Consider the two standard representations of a directed graph: adjacency list and adjacency matrix. Give
one problem that can be solved more efficiently with the adjacency-list representation than with the
adjacency-matrix representation, and another problem that can be solved more efficiently with the

adjacency matrix than with the adjacency list.

ISRk Adjacency List Adjacency Matrix

Space O(V + E): sparse graph-& Sitat O(V?)

U-99 3] neighbour (& F=T1 O(out-degree(u)) O(V), &t row FjIH FCo I
(u, v) edge =R f<FAT O(out-degree(u)) o(1)

BFS / DFS O(V +E) o3

In-degree X3 41 O(V +E) O(V), @3B column

List-Q %: 50 7% (IS 3 ¢o 5% edge-9F A6 sparse graph-a (TN IR SAIFF 7 (A5 STF)
BFS/DFS fitxT 51 reachable (1S &3 41, It &fST (@1tea out-degree AT List-9 Qs O(V + E) ST &1,
matrix-a O(V?)I

Matrix-Q %: "u (T v-(o IR edge Wity 1" 19719 &t 4t (O(1) lookup), dense graph-a
Floyd-Warshall all-pairs shortest path, St (&It vertex universal sink 547 (in-degree V-1, out-
degree 0) ST O(V) N (&I T[T
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¥ A(F) Combined 5 Bank AP 2023

Suppose A and B are two frames in a browser, loaded from different origins. Why is it a reasonable
security policy to allow A to navigate B to another origin based only on whether the display area of A
contains that of B, i.e., A already controls that area?

«ft ISR frame navigation policy fATT &% ISTH IrSEF Descendant Policy (T 5eT: @3sf6 frame
&3 ©oid [Ate (8o (descendant) frame-& &5 URL-a RS <131
1. Pixel delegation-93 gf&: B I A-a3 display area-7 (5o ANF, OIS FAF 8% WLAT A-I3 (18T A
B3 anfATo3 88 T o FA065 eITs, B- ey s 31 821t 55 397t 21td| ©1% B-F &=y
origin-Q ISR WIS Mt A-9F TG (BT HASt Tt TH 1, T F[A9Ies I 1
2. Same-Origin Policy ®%® AItSH: Navigation FH0T A, B-a3 DOM, cookie It (SBT 9IGTS 2AItd FI; 8 B-97
SIS BT (1S 307 ©f 13 FF1 913 confidentiality ST0e =1
3. Tuia ST JfF: T frame @IET frame-& navigate FICS AN (permissive policy) Ao
HEHIFIKT frame 7 AZBF (OER login T payment frame-& T it #M1fdca fce #1=w (frame
hijacking / Guninski attack) | JIIRIFHI BFET T WA TZB BIK®, WAT B (TS AFANIIKIF IR
4. I3 Tt "I 54, O {age” A (&3a Ao 9A T (@9 frame INEAITS AN | ATHF I SRS
I origin-Ax frame IUEATTS AT 1|

¥ q(¥4) Combined 5 Bank AP 2023

Consider the page reference string 123423412113 14with three frames. Using LRU, find the
number of page faults.

LRU (Least Recently Used) It page fault 2, SIRCBGT &f* T9¥ 4R 19219 I Q¥ page ST 371 F =
fault, H = hitl

Frame 1 1 1 1 4 4 4 4 4 4 4 4 3 3 3

Frame 2 - 2 2 2 2 2 2 1 1 1 1 1 1 1

Frame 3 - - 3 3 3 3 3 3 2 2 2 2 2 4

F/H F F F F H H H F F H H F H F
AR Tgs:

* Ref 4-Q ITETT FTIIAT 1, ©I3 1 7|

e Ref 1 (b¥)-a &N 2, 3, 4 (2 IACECT S[CAIAL), O3 2 A
e Ref2 (5¥)-a &% 3, 4, 1, ©I3 3 H|

e Ref3(539%)-Q &N 4, 2, 1, T3 4 TR

e Ref 4 (589%)-Q &% 2, 3, 1, O3 2 A

Taa: Page faults = 8, hits = 6; fault rate = 8/14 = 57%!|

5.2 Bangladesh Bank — Assistant Programmer (09.02.203v)
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SIfFY 09.02.20%9 (5 B MCQ + R 6! fA@fds)
a¥dol  BIBM
439 vo MCQ; f&f3s = 5fB subjective (>¢o) + sifes 8f6 (20) + Focus (>0) + =M B/E (20)

Bfors Hashing, graph representation, LCM program, SQL, UML, overriding/hiding, CIA 8 E2E encryption,
Diffie-Hellman MitM

S*'S BBAP 2023

Consider a hash table of size 13 with integer keys. The hash function is h(k) = k mod 13. Insert the keys 10,
3,5,6,16, 17, 19 in the given order using linear probing to resolve collisions. Show all the work.

h(k) =k mod 13 | Linear probing: hi(k) = (h(k) +i) mod 13,i=0,1, 2, ...

Key h(k) = k mod 13 Probe sequence Final slot
10 10 10 Aifet 10
3 3 3 «ife 3
5 5 5 ifer 5
6 6 6 Aife 6
16 3 3 (3 M ean — 4 Aif 4
17 4 4(16) = 5(5) = 6 (6) > 7 «ife 7
19 6 6(6)—> 7(17) —» 8 «ife 8

Key - - - 3 16 5 6 17 19 - 10 - -

GG collision: 16-a 5fB, 17-a o5, 19-a 2f6, B US| Index 3 (AT 8 IS QTGB! Bt WL#fG primary
clustering-a3 Swizad, i linear probing-a3 24 y{eTol| a7 AfSHIF 26T quadratic probing It double
hashing! Load factor a=7/13 = 0.541

¥ 2 BBAP2023

Give an adjacency-list representation for a complete binary tree on 7 vertices. Give an equivalent
adjacency-matrix representation. Assume that vertices are numbered from 1 to 7 as in a binary heap.

Binary heap-a3 Sto! 79 ftet vertex i-a3 children 3T 2i 8 2i+1, WIF parent =T |i/2]1 Tree-& undirected
graph 31 XTI
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f5@ 5.9 9 M7 complete binary tree (heap numbering)

Adjacency List Adjacency Matrix (symmetric)
23 1 2 3 4 5 6 7
1->4->5
15657 1 0 1 1 0 0 0 0
2

N o Ul NN R
N2 N N 2

2
3 3 1 0 0 0 0 1 1
3

Directed (parent — child) RO g7t 152,3; 2—4,5;
3—6,7; Q3R 4-7-9F list Aife|

Edge siR4ir =V - 1 = 61 List-Q G entry R x 6 = 12, matrix-a cell 7 x 7 = 49, T N¥1Q 12f6 11 Tree sparse,
IR QA list @ st

S*fv BBAP 2023

Given two integers A and B as input, write a program to compute the LCM of A and B.

LCM(A, B)= |Ax B| + GCD(A, B) | GCD (Euclid): gcd(a, b) = gcd(b, a mod b), gcd(a, 0) = a

Overflow QTITS (a / gcd) * b TN R TF| QTS WIS SIS T, SIFIT @ |
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/* C %/
#include <stdio.h>
#include <stdlib.h>

long long gcd(long long a, long long b) {
while (b !'= 0) {
long long t = a % b;

a = b;
b = t;
F
return a;

int main(void) {
long long a, b;
printf("Enter A and B: ");
scanf("%lld %ll1d", &a, &b);
a = 1llabs(a); b = 1labs(b);
if (@a==0[] b ==0) {
printf("LCM = 0\n");
return 0;
}
long long lcm = (a / gcd(a, b)) * b;
printf("LCM = %Llld\n", 1lcm);
return 0;
}
/* Input: 12 18 -> LCM = 36 */

// Java
import java.util.Scanner;

public class LCM {
static long gcd(long a, long b) {
while (b !'= 0) {
long t = a % b;

a = b;
b = t;
}
return a;

public static void main(String[] args)

Scanner sc = new
Scanner(System.in);
long a = Math.abs(sc.nextLong());
long b = Math.abs(sc.nextLong());
long lcm = (a ==0 || b ==08) 20
(a / gecd(a, b)) * b;
System.out.println("LCM = " +
lcm);
}
}
// Input: 12 18 -> LCM = 36

Trace (12, 18): gcd(12, 18) — gcd(18, 12) — gcd(12, 6) — gcd(6, 0) = 6; LCM =12/6 x 18 =361 Time

complexity O(log min(A, B))I

% 8 BBAP2023

foreign key into Movies and gid into Genres.

Write an SQL query that returns the number of movies that are romantic comedies. Tables: Movies(mid,
title, year), People(pid, name), Genres(gid, genre), ActsIn(pid, mid), HasRole(pid, mid, role), HasGenre(gid,
mid). In ActsIn and HasRole, pid is a foreign key into People and mid into Movies; in HasGenre, mid is a

gf&: "Romantic comedy" WA @3 movie-3 7t genre Wtz: Romance Q3 Comedy| &S genre
HasGenre-&a Siaw TIITS AT, SR 9B *1$ QFR TS (Tt T =01
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-- 9%fS 5: GROUP BY + HAVING (seerm «ifdwia)
SELECT COUNT(*) AS romantic_comedy_count
FROM (
SELECT hg.mid
FROM HasGenre hg
JOIN Genres g ON g.gid = hg.gid
WHERE g.genre IN ('Romance', 'Comedy')
GROUP BY hg.mid
HAVING COUNT(DISTINCT g.genre) = 2
) AS rc;

-- #%fS 3: 7ft IN subquery
SELECT COUNT(*) AS romantic_comedy_count
FROM Movies m

WHERE m.mid IN (SELECT hg.mid FROM HasGenre hg JOIN Genres g ON g.gid = hg.gid
WHERE g.genre = 'Romance')
AND m.mid IN (SELECT hg.mid FROM HasGenre hg JOIN Genres g ON g.gid = hg.gid

WHERE g.genre = 'Comedy');

St g

WHERE genre = 'Romance' AND genre = 'Comedy' feT¥TeT SI9sTsIy 0 =1CH, W‘-‘Té]??mﬁ?genre
GBI IS A 30O N 1 WK 0R fFUTET 8¢ romance I 84 comedy movie-8 (i1 711 It
(GBITIT "Romantic Comedy" TN QF BN genre AITF, SIRCT TG WHERE g.genre = 'Romantic
Comedy' fTH3 3| TG U] WIAHG Srgd FFA|

¥ ¢ BBAP2023

Draw a class diagram. A token-ring based local-area network (LAN) is a network consisting of nodes, in
which network packets are sent around. Every node has a unique name within the network and refers to
its next node. Different kinds of nodes exist: workstations are originators of messages; servers and
printers are network nodes that can receive messages. Packets contain an originator, a destination and
content, and are sent around on a network. A LAN is a circular configuration of nodes.

«abstract»
LAN 2
1 Node next
R =i o—
topology =ring 2.% | -name: String {unique} 1
+ circulate(p: Packet)

consists of (ring) + forward(p: Packet)

destination 1

Packet

- originator: Workstation
- destination: Node
- content: String

N~
Workstation Server Printer
+ originate(): Packet + receive(p: Packet) + receive(p: Packet)
originator 1
originates »

A = Generalization (is-a) - 4 = Composition - — = Association
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foa 5.8: Token-ring LAN-@3 class diagram

"LAN consists of nodes; circular LAN €— Node, composition, multiplicity 1 — 2..*; ring 515 =%
configuration" self-association fatg

"Every node has a unique name and refers  Node-& name {unique}; self-association next, multiplicity 1
to its next node"

"Different kinds of nodes" Node @3B abstract superclass; Workstation, Server 8 Printer
©IF subclass (generalization)

"Workstations are originators of messages" Workstation 1 —originates— 0..* Packet

"Servers and printers can receive Server 8 Printer-a receive(p: Packet) operation
messages"

"Packets contain originator, destination and Packet-&3 attribute T association: originator (Workstation),
content" destination (Node), content

¥ v BBAP 2023

Determine the overloaded methods, the overridden methods and the hidden superclass methods in the
following code:

public class A {
public void m1() {}
public void m2() {}
public void m3(int i) {}
public void m4(String i) {}
}
public class B extends A {
public static void m1() {}
public void m2() {}
public void m3(int i) {}
public static void m4(String i) {}

}
SEQ) IS T4 resolve =
Overloading 33 1Y, f&7 parameter list (932 It subclass-9) Compile time
Overriding  Subclass-a @33 signature-a3 instance method; parent-a3 Runtime (dynamic dispatch)
method-8 instance
Hiding Parent 3 child &9 static method, 933 signature Compile time (reference
type ey)
Method A-cS B-c5 T
m1() instance static Compile error: "m1() in B cannot override m1() in A; overriding

method is static"| Static method MTT instance method SITAT T 11
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m2() instance instance, 933 Overridden

signature
m3(int) instance instance, 933 Overridden
signature
m4(String) instance static Compile error (M1-97 QF3 FIFC)

oAl m2 8 m3 overridden| m1 8 m4 compile X 71, B13 QLI &IAT hiding 6 711 KA method-
«d parameter list f$3 77, S13 (FIAT overloading-8 @31 ARG (FITT FfG T {3 FICS IQ: extends a
R extends A, T A6 .java BIECEA i6 public class AIFCS AT 71, SI3 {6 WA FIBCA IS (S|

Hiding 8 overloading 49 3tat: A-a3 m1 I public static void m1() =COT, ©IxCe B-aJ static m1()
15t hide 91 B-8 I public void m3(double d) UFS, ©IRted GG A-9F m3(int)-aF overload 2|

class A {
public static void s() { System.out.printin("A.s"); }
public void m() { System.out.printin("A.m"); }
}

class B extends A {
public static void s() { System.out.println("B.s"); + // hiding
@Override public void m(){ System.out.printin("B.m"); } // overriding
public void m(int x) { System.out.println("B.m(int)"); } // overloading
}
public class Demo {
public static void main(String[] args) {
A ref = new B();
ref.mQ); // B.m : runtime-4 object-43 type (B) ™
ref.sQ); // A.s : compile time-@ reference-a3 type (A) g, =fie hiding

&% a BBAP2023

A question about the CIA triad: to protect its data, a company decided to add end-to-end encryption.
Which layer of the OSI model is suitable for it, considering development time, software maintainability
and development cost? Give reasons.

CIA Triad:

* Confidentiality: SIS (FC B 2[GTS NI
 Integrity: O AAYHITOOIF IR I 7|
* Availability: SIS JRIFTFIKT ATIGTAT THT ©F A

End-to-end encryption (E2EE) &7 confidentiality 8 (MAC 3 AEAD J19319 F4¢) integrity Af*oe S|

T@a: Application Layer (Layer 7)1

(G CLIET R E2E 35?2 UIG 3 FTHAIHA

Network (L3)  IPsec 71, host-to-host I gateway-to-gateway 0S 8 router FARFNT FICO
I (M, JRITSIN- RS- IR T o3, Reerses wmest

Transport (L4) TLS t; 2ifSTe hop-a (61, proxy, load e, Fg Srw*ly 29 77 A

balancer) f&f&6 77, 617 plaintext oa
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Application  Signal Protocol, T, (I (AT 3 AT WINPT I key  2AFS ARG, O GTAF
(L7) PGP, libsodium AT TIFISITA IWAITS =7

FIger:
1. Development time: *IS1f%% «I3@F (OpenSSL, libsodium, Bouncy Castle) SN SR (IS A=K
31 1 Kernel 1 (58T fGI3et 21 fice =3 A1

2. Maintainability: a3f&F>*7 @& ST (TOr3 AT | (68, FIOT (ATSI3GF T ISP InAlEs [Fy
RIS IO 2T 71, IR AATTH AT TSI [feite weor oraew T3

3. Development cost: e I6@TIF (VPN concentrator) It &fSTB router FAFSNTIHIEI AFE A 71
4. &F% end-to-end: 9FVG U3 (FTHF3 VR TG, QAP FEAAT AT TSRS, (THT #1GTe AT 71|
B0 (GO [ 3018 confidentiality IS A

SREo!: 2fSTE WItet WAMTSIT IWIMTT FICo 3T AR key management (key exchange, backup) TR fSeiss FAco
| IV Application-layer E2EE-F AT TLS-8 It =T (defense in depth)!

v BBAP2023

Describe a man-in-the-middle attack on the Diffie-Hellman key exchange protocol in which the adversary
generates two public key pairs for the attack.

I yderol: STFe Diffie-Hellman-@ authentication (%1 (S J6I3 I 71 (T &A1& public key ST 21
THI3| AT WA: prime q 8 primitive root al

SIFAET g9 (@G Darth, Stallings-a3 [{xer srgr):
1. Darth 4f5 private key Xp; 8 Xp, QT2 (77 @3% 512 public key 3571 F: Ypq = a*01 mod q, Yp, = a*p2
mod q|
2. Alice, Bob-G Y, #1311 Darth Gif @Bt e Bob-(F Y 2118TY, @3 fte fZ51< e K2 = Y02 mod ql
3. Bob, Yp (It 3513 S K1 = Yp4*8 mod q
4. Bob, Alice-G Yg #1311 Darth GifS @1Bts e Alice-GF Y, #1151%, @2 3571 @ K1 = Yg*01 mod g
5. Alice, Yp, (91T 3511 S K2 = Yp,*A mod q

Te: Alice @ Darth 33 key K2 I, =19 Bob @ Darth @33 key K1 #IT1 Alice 8 Bob O11 ©IRT fRrerng ey
OB (N9 key S5t FECE| Darth 2SS ST fSTF6 FF 2GS I ITANS AN, TIFAT AT Q&6 I
ST 2SI

FLYIers Swigg: q =23, a=5

Alice: X, =6 — Yo =5°mod 23 =8 | Bob:Xg=15—Yg=5">mod 23 =19
Darth: Xp; =3 = Yp; =125mod 23=10 | Xp, =7 = Yp, =5’ mod 23 =17
Alice: K2 =17° mod 23 =12 | Darth: K2=8" mod23=12¢

Bob: K1=10"mod 23=5 | Darth: K1=193mod23=5¢
WIGEN A1 AT Alice @ Bob a3 key 1: 19 mod 23 = 8"°> mod 23 = 21
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X_D1=3,XD2=7—'Y_.D1=10,Y.D2=17

@ Y_A = 8 (SNBITAN)
P
® Y_D1 =10 (Alice &Tte)
P
® Y_B = 19 (SGITAN)
«
@ Y_D2 =17 (Bob &ite)
«
K2 = 1746 mod 23 = 12 K2 =8A7 =12-K1 =193 = 5 (mod 23) K1=10A5mod23=5

Alice <> Darth S5t 3 K2, Darth <> Bob S5t 3t3 K1; Darth 73 fitsa 517 I16T 91GT0 8 IRt 2

5@ 5.a: 9 key pair 59217 S Diffie-Hellman-a3 8917 MitM S(r@et
sifStats:

* Public key-Z authenticate 31 digital signature 3T certificate-s7= DH (Station-to-Station protocol,
TLS-@a3 signed ECDHE)I

* JIZFF (FIAT BICAC key fingerprint AT (1= Signal-ad safety number)i
* Pre-shared key 31 PKI I1]=IF F4T1

5.9 Combined 5 Bank (Job ID 10198) — Assistant Programmer (05.02.2028)

T Sonali Bank, BKB, Karmasangsthan Bank, ICB &4

SIfFY  05.02.2038 (b TBI MCQ + % T61 f[AfAw®)

23S BIBM

LR o MCQ (IT ¢o + sifds 8 GK 20); f&@f2w = 50ft subjective (seo) + sifers 85 (20) + Focus (20) + Letter (50)
@S catatfiz-ee: oft e @, S output [Fefa, oft SQL, w3 oy 8 Rrew aterg g o

&> Combined 5 Bank AP 2024

Write a C/Java program that shows the prime numbers between 1 and n, where n is given by user input.

#f&: X prime 2T TM X > 2 7T A2 2 QT Vx 1S GBI 5122071 e x Roren A1 /W1 i =16 d * d <= x
fS14Tat sqrt function =1est 911 &S si4y= =y O(Vx), (1B O(nVn) 1 IS N-a3 S5 Sieve of Eratosthenes
wood: O(n log log n)l
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/* C %/ // Java

#include <stdio.h> import java.util.Scanner;
int isPrime(int x) { public class Primes {
if (x < 2) return 0; static boolean isPrime(int x) {
for (int d = 2; d * d <= x; d++) if (x < 2) return false;
if (x % d == 0) return 0; for (int d = 2; d * d <= x; d++)
return 1; if (x % d == 0) return false;
} return true;
}
int main(void) {
int n; public static void main(String[] args)
printf("Enter n: "); {
scanf("%d", &n); Scanner sc = new
printf("Primes between 1 and %d:\n", Scanner(System.in);
n); System.out.print("Enter n: ");
for (int 1 = 2; i <= n; i++) int n = sc.nextInt();
if (isPrime(i)) for (int 1 = 2; 1 <= n; i++)
printf("%d ", 1i); if (isPrime(i))
printf("\n"); System.out.print(i + " ");
return 0; System.out.println();
} }
}

Sample: Entern: 30 » 2 3 5 7 11 13 17 19 23 29 | 1 prime 7, I3 F 2 (AF G|

¥ 2 Combined 5 Bank AP 2024

Write a C/Java program that calculates the sum of the series 1 +2 +4 + 7 + 11 +... up to the n-th term.

Pattern: *noif* sitwg *112(<F7 1, 2, 3, 4, ...1 ©13 AfST 2 =g Fa I k (@@ s@ oS (k=1, 2, 3,
2

koaom:t,=1+kk-1)/2 | nodAWI QASNFA:S,=n+(n-1)n(n +1)/6

oI tg=1+54/2=11¢;S5=5+456/6=5+20=25=1+2+4+7+11¢
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/* C %/
#include <stdio.h>

int main(void) {
int n;
long long term = 1, sum = 0O;
printf("Enter n: ");
scanf("%d", &n);
for (int k = 1; k <= n; k++) {
printf("%lld%s", term, k < n ? " +

"),
sum += term;
term += k; /* next term =
term + kK *x/
}
printf("\nSum = %lld\n", sum);
return 0;

// Java
import java.util.Scanner;

public class SeriesSum {
public static void main(String[] args)

Scanner sc = new
Scanner(System.in);
System.out.print("Enter n: ");
int n = sc.nextInt();
long term = 1, sum = 0;
for (int k = 1; k <= n; k++) {
System.out.print(term + (k < n
2t ")),
sum += term;
term += k;
}
System.out.println("\nSum = " +
sum) ;
// closed form check:
long f = n + (Long)(n - 1) * n *
(n+1)/ 6;
System.out.println("Formula = " +
E

Sample:n=5—- 1+ 2+ 4 + 7 + 11, Sum = 25 | n =7 (T *MSTAT 16 8 22 9IS I, Sum = 63 (@ 7 +

6:7-8/6 = 63 V)|

¥ v Combined 5 Bank AP 2024

Forn=>5:

01
101
0101
10101

Write a program in C/Java to print the following Floyd's triangle (0-1 pattern). N is given by user input.

Pattern fRwager: i-ow MfFce i 6 wx| [Rvere 7 1 oy =g e sf7 0 M % 337, O 1 8 0 AT
A | B T GBS @4 A (i + j) e 7t 1, [T 701 0 (i 8 j 1 @I (i)
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/* C */ // Java
#include <stdio.h> import java.util.Scanner;
int main(void) A public class BinaryFloyd {
int n; public static void main(String[] args)
printf("Enter n: "); {
scanf("%d", &n); Scanner sc = new
for (int i = 1; i <= n; i++) { Scanner(System.in);
for (int j = 1; j <= i; j++) int n = sc.nextInt();
printf("%d", (1 + j) % 2 == 0 for (int 1 = 1; 1 <= n; i++) {
21 :0); StringBuilder row = new
printf("\n"); StringBuilder();
F for (int j = 1; J <= i; j++)
return 0; row.append((i + j) % 2 ==
} 0?21 :0);
System.out.println(row);
}
}
}

AER: i=1:j=1->2@T—>"1"1i=2:3-0,4—>1-"01"1i=4:5,6,7,8— "0101"| 2ATIF T AT T2
A v/ | ofbfers SIR4nfSfes Floyd's triangle (1/23 /456 ...) 513G @316 counter @ AfSIT printf ("%d
", Ct++) ﬁﬁﬂql

&9 8 Combined 5 Bank AP 2024

Find the output of the following program:

#include <stdio.h>

int fun(int 1) A
if (i <= 0) return;
printf("%d, ", i--);
fun(--1);
printf("%d, ", i);

}

int main() {
fun(5);

}

WH AYA: i-- (post-decrement) HTST W IRRIF FCH, OIFAT FAII| --1i (pre-decrement) ISt FATY,
SII9IR I IIARIT I O13 AT call-a | (B 2 FOI1 JSI printf recursive call (FIIF 2ItT BT, S13 @
WS ST FA 2I9M =T

YT printf Recursive call CHAF AT fI{GSI printf
fun(5) "5, " i--—4,-i—3 fun(3) "3, " (SITICE)
fun(3) "3," i-—2,-i—>1 fun(1) "1,
fun(1) "t i~ — 0, ~i — =1 fun(=1) o
fun(-1) — i <0, 13 g 71 (@R return

@A AN AW 5, 3, 1 — fun(-1) FE — 85T 21t -1 (fun(1)), 1 (fun(3)), 3 (fun(5))!
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Output: 5, 3,1,-1,1, 3,

o 99 (Serm uF AR fFge)

int fun() @6 non-void function, WYG return; -4 I W (3 QL IS return (31 C99/C11-4
@fS constraint violation I warning, 58 (Itag (F3® WA FIA18 IRRF 77H, @RI compiler
(gce) warning AT B9t output-3 (1 &=9IT@d "1", "Printf" 8 "@" OCR T B3I GF; (ISTEAT i,
printf 8 0 491 R

&% ¢-% Combined 5 Bank AP 2024

Given two tables Department and Employee:

CREATE TABLE Department (DeptCode INT, DeptName VARCHAR(20), Location VARCHAR(20));
CREATE TABLE Employee (EmpCode INT, EmpFname VARCHAR(20), Salary INT,
Commission INT, DeptCode VARCHAR(20));

(a) Select every EmpFname with total salary (total salary = salary + commission). (b) Select EmpFname
and Location of employees whose salary is greater than the average salary, ordered by EmpFname. (c)
Select EmpFname and the count of employees, ordered by the employee count ascending.

Schema JeTIY= (TGTF Stgd FF4): Employee-3 DeptCode-ad type Department-a3 DeptCode-ad W13
INT 38T Bfts, TS join 8 foreign key FFTTST FIer FCF | 7 DDL-A Commission INT -QF 9T FHI (3 Q2
*ItY QG TSRS I Wiy, GBI syntax error|
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CREATE TABLE Department (
DeptCode INT PRIMARY KEY,
DeptName VARCHAR(20),
Location VARCHAR(20)

)i

CREATE TABLE Employee (

EmpCode INT PRIMARY KEY,

EmpFname  VARCHAR(20),

Salary INT,

Commission INT,

DeptCode  INT REFERENCES Department(DeptCode)

)i

-- (a) Total salary; Commission NULL 3tst O &7 3%
SELECT EmpFname,

Salary + COALESCE(Commission, 0) AS TotalSalary
FROM Employee;

-- (b) 5% @OEFT G¥ Q@ NN T, Sima TN 8 Location
SELECT e.EmpFname, d.Location

FROM Employee e

JOIN Department d ON e.DeptCode = d.DeptCode
WHERE e.Salary > (SELECT AVG(Salary) FROM Employee)
ORDER BY e.EmpFname;

-- (c) ofSf6 EmpFname-a Foow FAGIKI, SMRANT &
SELECT EmpFname, COUNT(EmpCode) AS EmpCount
FROM Employee

GROUP BY EmpFname

ORDER BY EmpCount ASC;

g @ Ty

(a): NULL + 43 = NULL, ©13 COALESCE (3t MySQL-@a IFNULL, SQL Server-a ISNULL) =t facs
FN=F39 FHGIQIA total salary NULL (TR

(b): WHERE-@ SR AVG () 521K 1 T A1, ©I2 subquery =Iest|

(c): 2=ft S8 | Aggregate-ad I non-aggregate FN (EmpFname) 4TS e (It GROUP BY-(S
AFCS @ S " 93 I FooH" 71 2| I STaxl 2T 2AfSTE Ko Foo FHEIS!, SaE:

SELECT d.DeptName, COUNT(e.EmpCode) AS EmpCount

FROM Department d LEFT JOIN Employee e ON e.DeptCode = d.DeptCode
GROUP BY d.DeptName

ORDER BY EmpCount ASC;

R ASTS T PN (T FHAGIRT TN (RIS B13ceT window function: SELECT EmpFname, COUNT (%)
OVER () AS TotalEmp FROM Employee ORDER BY EmpCode; | UTery fHtera anen® @< s fey =i

&% A Combined 5 Bank AP 2024

What is the difference between a stack and a queue? Also write two uses of each.

fa Stack Queue
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ANfS LIFO (Last In First Out) FIFO (First In First Out)

NS OB &S (top) | QLIS insert 3 delete 7fB &1s: rear-a insert, front-a delete
Xy
A= push, pop, peek enqueue, dequeue, front
Pointer top front 8 rear
Complexity  push/pop O(1) enqueue/dequeue O(1) (circular array T linked list-
Q)
Bika[ec)d — Circular queue, priority queue, deque
BICE] AT YA JIRCFF PTG A3
CUIEEL
Stack-a9 97T Queue-99 133
1. Function call 8 recursion-&3 call stack, (41t 1. CPU scheduling (Round Robin ready queue) 3
return address 3 local variable G| printer spooling|

2. Expression evaluation 8 infix — postfix @98g; 2. BFS traversal; (A58 router-a3 packet buffer|
balanced parentheses 1613 3. (AFS&) AT BILF 6N, message queue
3. (Wfefie) Undo/Redo, Ir8eTtad Back 16, DFS| (RabbitMQ, Kafka)!

A v Combined 5 Bank AP 2024

What is polymorphism? Describe the different types of polymorphism.

@l Polymorphism (poly = SItA<s, morph = F#f) It @33 interface I 719 ey for f$7 type-ad object-
93 S fom WieRe 111 @ft 00P-9F 51Rf6 BrI7 FfT; 1T AT encapsulation, inheritance 8
abstraction|

434 S I Ieia Binding

Compile- Static Method overloading (9332 7%, &7 parameter); C++-  Early/static

time polymorphism @ operator overloading binding

Runtime Dynamic Method overriding + upcasting (parent reference, Late/dynamic
polymorphism child object); C++-@ virtual function binding

Parametric Generics / Java-3 List<T>, C++ template| 93 &G [(fSq Compile time
Templates type-a% A FIG I
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// Compile-time: overloading
class Calculator {

int add(int a, int b) { return a + b; }
double add(double a, double b) { return a + b; }
int add(int a, int b, int c) { return a + b + c; }

// Runtime: overriding
abstract class Account {
abstract double interest(double balance);
}
class Savings extends Account {
@Override double interest(double b) { return b * 0.05; }
}
class FixedDeposit extends Account {
@0verride double interest(double b) { return b * 0.09; }

public class Bank {
public static void main(String[] args) {
Calculator ¢ = new Calculator();
System.out.println(c.add(2, 3)); // 5 (int version)
System.out.println(c.add(2.5, 3.5)); // 6.0 (double version)

Account[] list = { new Savings(), new FixedDeposit() };
for (Account a : list) // a3 call, fox§ =uoad
System.out.println(a.interest(100600)); // 500.0, 900.0

hy

i3 799 account type (15 FICeT Bank-a3 9 Ina1Ice =9 7 (Open-Closed principle)| (1%
AFAIRIFACIISN 3 extensible T

S Combined 5 Bank AP 2024

Describe the different types of relationships in a DBMS.
ER model-A relationship SItH 73 I SIS entity-3 & 791 | O fomerR @fafkss 1 271

(F) Cardinality (mapping) St
434 ref Surge R I

One-to-One  A-93 @36 record, B-  Customer — NID; Employee — (It @3 #iiet UNIQUE foreign key
(1:1) 9T AR QI % Desk

One-to- A-93 @3fB, B-ag Branch — Accounts; "Many" #I*I (Bt foreign key
Many (1:N) AT S0 Department — Employees

Many-to- 1:N-a% Sebt i (It Accounts — Branch aP3

One (N:1) ot

Many-to- 73 AR WA Customer — Account (joint Junction (bridge) (6=, 13 FK fafeicg
Many (M:N) account); Student — Course composite PK, (I¥7 &¥ -a9R 8 Q
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(¥) Degree SIgIIf

* Unary (recursive): a3 entity fRted 51051 9if6s, (a9 Employee manages Employee, I Node next
Node (token ring)I

 Binary: fG entity, (N7 Customer holds Account| @f53 STetT &6fers|

* Ternary: S5 entity @M, (INF Doctor-Patient-Medicine (prescribes), It Supplier-Part-Project|

(s1) Participation Syt

* Total (mandatory): 2ifSf6 record-& S™oItF A3 7R, (TN ATSB Loan-97 @G Borrower NFR3|
ER diagram-a «aft 13 wrst facg (e =31

* Partial (optional): 9 record-a3 A TFR T, (T 77 Customer-aF Loan 3|

"Relation" *=4f6 ficer It (Bf{eT @RI 77: base relation (123w (BfJ=7), view (virtual relation) 8 query result (derived
relation) | ATIGN TG LT A5 AR (TSI FFA|

&%l Y0 Combined 5 Bank AP 2024

Describe a real-life software project you have built. What problems or challenges did you face during that
time, and how did you solve them?

I

fRre fAfss, 3B 31 5IefRa oterg = a3 [Atea ST Sy s 9128 3 w=s S|
TS AIG13 FET WA 771 foioe e eigfersts smtdm fcs “n1E= 711 8y W@ F8 IR
4t 793 =T 11 2AfSfE witetes st [RE 5 1 @ =iees A fergq|

TG S (Froe oo Sgarl awee =):

S. rerg AAfFfefS: "Micro-Loan Management System" — O35 SR SfaE==, T @H6 NGO T pmale
ARSI A R, eI, S 1287 3 ot #Afore T 031 IRFTFIRA AT ¢o T MSFH 8 o T
YT JIIBIF; AT (@I 6 ATT 20,0001

2. Y& 8 = Sl Java (Spring Boot) REST API, MySQL, React frontend, Git @ Docker| Sifst backend
(SS9 RO database design, 5% v wfiEw @ RFeenfos tofF @l e etz Agile (2 TR
sprint) J&fSTS|

BIITeT &} FIFAd ST
a3 FfI 7217 o6 7ol (TBSUIE MSFAT Transaction (@Transactional) 3 row-level lock I5R=IR;
38T (double posting)  IIRFIIF Submit BIoITSH, SAfSE IS idempotency key; fFta o1 16w Rfgr

concurrent request

Tf5=s f{eend g3 A7 G (Bfce full table scan; EXPLAIN fic fReerser; (branch_id, due_date)-@
(AT 80 OTFD) N+1 query composite index; JOIN FETCH; R1tS batch-a@ summary
(BIRE| TTT AT @0 AT * S o

Requirement IR I IT S TRNAR AT ANsE &Its hard-code 71 & configuration GRtet

IAAAT Araicem fox Frar; &AfSS sprint *itg demo i feedback e
Rareret SRV Wi 3 berypt T password hashing; role-based access
FfeFsre By (RBAC); prepared statement et SQL injection Sy,

HTTPS; audit log
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Deployment-Q "SI R #i<y Docker image, CI pipeline (GitHub Actions) @3s Faf&T
91f5s Beet, s 5t unit 8 integration test
q’T"

©. TATHA 3 FFFl: TR Ao INce REAA-BI3N SIS biey T QIR FRIATT Qe AT #H5 @0 S|
5l YFro3 (OO WAYSI (transaction, constraint) fAf*5s 41, performance ot ST W6TIzG 54T,
T IRRITIINI A NIV IS It Siei | AIRPF Assistant Programmer ReTa CBS-5iaTe) @igisf i
OIS Gt Cofite Ul wiswms! SR FIce s |
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LT 2 — AP 578 2: 2020 (8 2020)

Solved AP Papers — BSCS 03.01.2026, BSCS 17.01.2026, BSCS 2020

9% T RIS 7ft AP fofds 219t @2 2030 ST BSCS Officer (IT) faifds #1dtwr wy fafefes
(technical) 2RISR 7f 50-TIEI V0T Ted ST (AT 5ifers, 3afe, WgIMm, 67T 8 GK ¥ FLIIT 9-9
W | ST AIPHINI S (TS TRFe1o, T3 OCR/BIRHT G s#1t 5 41 200, (IS S
FACS 30 ©f P4 (74T A

& 93 fEA% corohg wmgeld

S SCFREI AP (Job ID-25106) Resfrs f@fds =re=1: Subjects Related d¢o + Mathematics 20 +
English Language Proficiency wo| TR 2020-a7 AP (1911t (Paper E) {3 @3 163 ot fger — af
REafefess, 8 sifds @3r "English Proficiency" JIT SIIeTmt @18*t (grammar, paragraph, sentence
making)| ©3 Paper E-(F ST FITRI NG 4(J BTG A1

2.5 Paper D — BSCS Assistant Programmer / Officer (IT), 09.05.202%

T LS
EEikl BSCS (Sonali 8 @395 Bank PLC) — Assistant Programmer / Officer (IT)

RICERS) 00/05/20%Y, STIHT HBI-5 BT

MEE

fafde 200 7FF: Non-tech (I8 641, 303f&T I641, WM B—E 8 E—B, GK) + Subject Related &% v-30 (b¢
X 50 = 5¢0)

THAT ALHFAE & S/5¢ (new employee account) 8 58/5Y (alarm truth table) 1K 29 IR — QYA

ST 9T, EINET T (Y-20) TFI ST

S v BSCS AP 03.01.2026

Mention the layers of the OSI Model and the function of each layer. (10)

OSI (Open Systems Interconnection) Model (a1 ISO &S q-BIF af6 reference model, T 7f6
FFTCHIIF WYY (BB WWH-AWIHT FaS ©ist I AfSt s [FMe witrg oy (ass s @bt Sog
QT A5 710 (2SS B9 header @1t F@ — encapsulation), 29t T N6 QTF ToF €5
(decapsulation)|

B9 AN A IS PDU CATBIF / fEoIss

7  Application  IRIFIIK/SHIAEHFE (BSARS R} 7T (8, - Data HTTP, HTTPS, FTP,
T2, 13 GISTIR) SMTP, DNS

6 Presentation (GBIF F#MST (syntax), encryption/decryption, Data TLS/SSL, JPEG,
compression ASCII, MPEG

5  Session CT*IF B9, THETH @ STIfe; dialog control, Data NetBIOS, RPC

synchronization (checkpoint)
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4  Transport end-to-end delivery, segmentation/reassembly, port Segment/ TCP, UDP

addressing, flow 8 error control Datagram

3 Network logical (IP) addressing, routing — B&T (ITF SIST Packet IP, ICMP, OSPF;
Tt o e Router

2 Data Link framing, physical (MAC) addressing, hop-to-hop Frame Ethernet, PPP;
error detection (CRC), media access Switch, Bridge

1 Physical {5t (Ifo/=nten<s/ @8 St w9s; (9«1,  Bit Cable, Hub,
FIAS, bit rate Repeater, NIC

WA LR F

T9IF (A fHCE: All People Seem To Need Data Processing | I7ITHR SUIRA: S1%F 3B AfFT
513 AT HTTPS (L7) — TLS Q&= (L6) — 19 (L5) — TCP o115 443 (L4) — IP 3meiBe (L3) —
Ethernet frame (L2) — SI3Q/o1 &6 (L1)1

A% Q  BSCS AP 03.01.2026

Compare TCP and UDP protocols with examples. (10)

TCP (Transmission Control Protocol) @ UDP (User Datagram Protocol) 5613 OSI-F Transport layer
(SATTBIFe | TCP Racasiret o3, UDP (i sifS|

fsfe TCP UDP

SARTHISY Connection-oriented (3-way handshake: Connectionless — SR 21517
SYN — SYN-ACK — ACK)

[BSRISIRIN)] Reliable — ACK, retransmission, sequence  Unreliable — sfaeif{a fAxewer 3
number

fuy In-order delivery &Y Ao 73

Flow/Congestion TR (sliding window, slow start) 3

control

Header 20-60 byte 8 byte

sifS/overhead 7, & overhead s, 9 overhead

Broadcast/Multicast S @ TN IR

Turege HTTP/HTTPS (80/443), FTP (20/21), SMTP DNS (53), DHCP (67/68), SNMP (161),
(25), SSH (22), 3G fFL A VoIP, =113® fSfS8 fFFNe, W=enz o

ToILRIT: (T TSI 136 Fdeia ¢imiet Tl (fund transfer, file download), TR TCP; (T4H
SIS (G QIS ST (73 [pg T WaRamisy (Sras/f$fes Fa), (T4 UDPI

Y v BSCS AP 03.01.2026

Explain the difference between compiler and interpreter. (10)

Y613 high-level S (74T source code-& (¥ JATS “NF A% ot TSI 7| Compiler [T (2as
OFINF WM I 9FG executable (object code) (I FF; Interpreter ST statement ATF ATF TFIM
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P ST A0 B |

fofe Compiler Interpreter

TR 9FF AT (AT QFA 113 13 #1134 (statement by statement)
SH96 IITM object/executable 3 (.exe, .0) (BT B executable (73

afFfFe*= oIS S (QFIIF FA1R, I BIATCT) iz (afSm wgm)

Error f3ton® FI3(AT (10T 91K error QFT A error-A (AT W — debugging =%
R BIE object code AT &f# S

Source code AT  BISTICIR ST FATCSH =T 2SI =Iest

TrrRef C, C++, Go, Rust Python, JavaScript, Ruby, PHP

Hybrid *I%fS: Java-(S javac G bytecode-a F=9113e1 FC, ST JVM TS interpret & It JIT (Just-In-
Time) compiler MG native code-9Q FI\T FF | Python-8 &ATH .pyc bytecode I Compiler-a3 &1
Lexical analysis — Syntax analysis — Semantic analysis — Intermediate code — Optimization — Code
generation|

SIS BSCS AP 03.01.2026

What is cloud computing? Mention its service models. (10)

sig@at (NIST): Cloud computing (AT Q9T A6 FCGe (T FHSANHI LI FATHSIICIIST computing
resource-ad (server, storage, network, application, service) af6 shared pool-a sifznmTe! a=nfaea
2INSTT I, T TAOF IR ATEET o ST 8 (FIS (FST T

¢f% & ¢af¥1By: On-demand self-service, Broad network access, Resource pooling (multi-tenancy), Rapid
elasticity, Measured service (pay-as-you-go)|

Service Model (ATSIRTIF It 7T T fFTgIFE o

Iaas (Infrastructure as  Virtual machine, storage, OS, runtime, AWS EC2, Azure VM, Google
a Service) network SiferE*=, (oot Compute Engine

Paas (Platform as a [aaS + OS + runtime + QY I 8 Google App Engine, Heroku,
Service) middleware + database (GOt Azure App Service

Saas (Software as a Soyef (SfF TGS 8y T 3 [Fg Gmail, Microsoft 365,
Service) c1fBes Salesforce, Zoom

Deployment model: Public, Private, Hybrid, Community cloud| I GH@ TLRATAA ATRF-(GHIF Ty
SIS private/hybrid cloud Q3% fATEF 7R data-localization RTAT (I 5e1co 371

i3t 74T 77 F9 (CapEx — OpEXx), T scale up/down, high availability, disaster recovery szei| Jif<s:
GBI fNaTorar @ sirerTet, vendor lock-in, 3616 fNSawr|

&% Y0 BSCS AP 03.01.2026

What is the difference between functional and non-functional requirements? What is requirement
validation? (10)
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Functional Requirement Non-functional Requirement

MRcal Sty it Fa@ — e @HI/ oI S5 TobI BITANSIE FIWE — YIS (JF87 3

TIB Input, processing, output, business rule Performance, security, usability, reliability,
scalability

T3 Functional/black-box testing Performance, load, security testing

T AP BT FIes FI A 06 v fFg SSIETHTeIE

BINEN "a= AT 43 fRAEa Wiy fund transfer Fate "afSTo @A 2 GGFTE W&y S7=94F 31" "oty
SarRge A", "MIAP (FTAMEAT GBBAG PDF-Q TIEATEATS  5.5% TN B AFR"; "2IMSTE hash I
T T STH TR

Requirement Validation: 9f3g& requirement (SRS) SIfS13 &ims (T S5 519 Gifte Sfdve I
571 o BT aAfEFwr — Wef1e "Are we building the right system?"| (SIS TITGA 2IF requirement-a3 g
3 91 WA A, OIS WSS ABIS T 37|

o gl TI6IR 1 7 Validity (17553 na1fF ), Consistency (*IR=#RfRcA1&8 731), Completeness (9 FI*H
8 SIREe! &ItR), Realism (ITST6 8 2YfGTe 718 ), Verifiability (SIS S SIercgs)|

e G@IIeT: Requirement review/inspection (CBIRIFSIIMA ANR), Prototyping, Test-case generation (G35
T T (SITA requirement S=1g), Traceability matrix|

¥ 5> BSCS AP 03.01.2026

What is authentication and authorization? What is the CIA triad in cyber security? (10)

Authentication Authorization
o "ofi 7" — Iy WHTY "ofS P T AR — SYATS A=l
& T *Y Authentication-a3 #Itd =7
IS Password, OTP, biometric, smart Role-based access (RBAC), ACL, policy
card, MFA
JRARRFSIA A/ T (ATTSTE INAITS ATR) 1 — admin fAsfra I
BLTIE)

I U (B=TIR user ID + password + OTP (B ¢ FATY BIFT AR v ee <itF, a7 & 2
At CBS-@ #5137 TSR S ATt

CIA Triad — S RroraIg &5 a1 w1567
* Confidentiality (csttorRtTel): 8y TGN F B MATS 2[R | SATT: encryption, access control,
MFA| S7IRRel: aacRd A IS &) (@6 AT AR A1

* Integrity (4YSl): O TAFIIMoeIF “IfFISF 2 711 ST hashing, digital signature, checksum,
audit log| WA FIRTHIEI 2T BIFIF WLF INANHT T 77

* Availability (1e5e): TSI THY AFHITS IRRIFFIKT ST/ GI]A K| ST redundancy, backup,
DR site, DDoS protection, UPS | &wigger: ATM 8 3BIA6 e 28/ 5] AFE|
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Copfidentylity

Availabili

5@ x.5: CIA Triad

¥ SR  BSCS AP 03.01.2026

What is social engineering? What is hashing? How is it different from encryption? What is vulnerability
assessment? (10)

() Social Engineering: &5 f3eold INC NIEF KRG, O, SIOIRS! I (FIGRACP FICST AT (ST
T2 (ATSTTG, OTP, T TH) W N HFOFT TG FANAT| AFHCS: Phishing (T 33T/ STIIRG),
Vishing (CITH "7 (RITF IATR"), Smishing (SMS), Pretexting (N3t #iff531/519), Baiting (k& USB (Bt
), Tailgating (FF 10z g 3 0 1) | ARSI StooTo! s, "Jres FAT OTP I 71" 16T,
MFA, 3-(13e fReebifRie|

(¥) Hashing: (IGFIAT MTH1 input (ITF Q6 A8 iedi9 output (hash/digest) (o3 3 @3 @Yt (one-
way) s1ifafSs HIe=q — @9 SHA-256 FI5TNT 256-bit |GGG T | St hash function-a3 (&8s

deterministic, 9, pre-image resistant (hash (At input (IF T T ), collision resistant, avalanche
effect (input-9 O3 G IS hash syl Iwte T

fofe Hashing Encryption
s GFYA — (IS N A T Ry q — key fwg decrypt 1 19
Key s 9 (HMAC-@ 1TsY) SISt (symmetric T public/private)
I Y A SIS input-a3 TS
oy
Cl4) Integrity, STSTARE I Confidentiality
SrRge SHA-256, SHA-3, bcrypt (MD5/SHA-1 AES, RSA, 3DES
QT gJeT)
T JRIFTFIRF AISANG salt + hash I SR FIG/FRMRI TAT AES ity @vf&o6 s arar e
BISEES GIBIECT AT TLS e <At

(s1) Vulnerability Assessment: Se6¥, (FBSTE 8 WfAF=IA FArorer ieor sfosreer Yre @3 41,
sifanet T3t @ WefSwia eI AfFTT1 4191 (b) Asset SIfeit @ scope i, (2) FHfEFT = (Nessus,
OpenVAS, Qualys) @ manual review, (v) CVSS &I facg JifF e, (8) fRTenS @ remediation (patch,
configuration fix), (¢) 99 FI=| Penetration testing-a ST 1fFT: VA qderor cditer 8 sifersst F¢F; pen-
test (T8 YIeTo! FITS AT I\V (GIFT I 1 2frer F|
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&% S© BSCS AP 03.01.2026

Critically analyze the limitations of the Waterfall model and explain how Agile methodologies address
those limitations. (10)

Waterfall model a3fT linear-sequential SDLC St@et: Requirement — Design — Implementation —
Testing — Deployment — Maintenance; 2ifSTo 1o Svjef I'F (A O3 2IRF 419 SF 2| FONT @ 918
requirement-a3 (215 2ty Wt O, [Fg YT ARTSTNG SF0g AT FEFG YFOT ANRGO! HICT:

Waterfall-a3 Siwiaget Agile ST FTLT FI

GFO3 5K requirement B3 4@ @F; *&@ Requirement #IfRI$AcE F9® GH — &AfSTS sprint-a3 =t
RIS ¢ IrTITA product backlog 9=t

Working software 8¢ AF(gR ITF 28T T afS v-8 IRITTI sprint-& SIS increment

Testing T3 it — &6 fIte 41 oitg, 5 &AfS sprint-a continuous testing, TDD, CI/CD
FICO TG Q=

ST VY YF(O 8 (T Give — G QRAIFRA  Product Owner 8 812 RIS sprint review-(s a1 =
I 441 AT

T P — QBT LT G 217 3 &I TOIT  (RIB iteration-a Jf<s SISt 30T T, retrospective-a aif&wT Tafs

S THeeH-dg "Working software over comprehensive documentation" (Agile
Manifesto)

SITATSANSAS [[RTEEet: Agile 517 GFa @19 937 — IS afgs ey (@@= g Heenfo: Siodw, e
requirement S13H [Afg) Waterfall-93 2RI ICSTE 8 GHFHTHAA JRAGHF | Agile-a7 Ty w5, F-
RIS 7T @ ATFT AEFT WeH AR ASY; T3 scope creep T OIS HEHF IS "hybrid" AES @3 —
SfIFga 8 FHATTS Waterfall-Q, (BTSITI6 Scrum-Al|

&% 58 BSCS AP 03.01.2026

Define Virtualization. Explain the role of the Hypervisor and the difference between a Virtual Machine
(VM) and a container. (10)

Virtualization: 935 (315 (physical) IESIIER RISt (CPU, RAM, storage, network) STFG ST NI
ISt I GFIES [itkm SpTe A (o T2 & YfS, e ST «ifF= sam FPHStEa Jrer weae
| 4T ISR consolidation (436 @ Ryye STE), S provisioning, isolation, snapshot 8 sixet disaster
recovery|
Hypervisor (Virtual Machine Monitor): (T TFESIIF BF VM (SfF @ 511, 2AfSTB VM- erésmmg Kot
I[N FE, VM-STAS ATF W9F @ [{foza Fi0d a3k privileged instruction Rarge @1
* Type 1 (Bare-metal): SIINF ISR T2 5t — VMware ESXi, Microsoft Hyper-V, KVM, Xen| (GGt
CTBICR TS, T 3 ftom|
* Type 2 (Hosted): 9356 host 0S-a3 T#1F @ifetFE= fRGII 511 — Oracle VirtualBox, VMware
Workstation | (SToaIt5/ (BB I7To |
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Virtual Machines Containers
App A App B App C
Bins/Libs Bins/Libs Bins/Libs App A App B App C
Guest OS Guest OS Guest OS Bins/Libs Bins/Libs Bins/Libs

Physical Server (Hardware)

Container Engine (Docker)

Host OS (shared kernel)

Physical Server (Hardware)

foa 2.53: VM-« &ifSTog Ao Guest OS; Container-@ 513 Host OS-a3 kernel Sist g

fofe Virtual Machine

Container

Virtualization @ &SI B (hypervisor) OS BT (hamespaces, cgroups)

oS AfSfBrs s9yef Guest OS Host 0S-a3 kernel IR I

RO GB #fiey MB sifrea

BIe] R8T 9T IRIBI TS M O F 9

Isolation *If &=t (SeTmT kernel) G Y (kernel *IT6)

S5 OS BT S (Linux host-&@ Windows VM) Host kernel-a3 STt I &soyef 7Co 77
LS VMware, Hyper-V, KVM VM Docker, Podman; orchestration: Kubernetes
TorgE Legacy =191, f$3 OS, 31K isolation Microservices, CI/CD, %@ scaling

&% & BSCS AP 03.01.2026

A new employee joins the bank. Describe the process of creating a new user account for them, focusing
on security best practices (e.g., password policies). (10)

JPICEF user account ¢ofF B Fafge &f@F T (User Access Management), TITS 2T IR S ©IF
TG T ATIIGAT NS 2T QR A Fite sRRMmRS AF|

1. LAY 8 WFAWA: HR (J1smi= Ao Feg; =ma/Rerfi s R4S User Access Request Form-«
I 5B (CBS, 3-(93e, 3BIAEE AMefFR I5<6-|fH5T) 8 (I role 19N SF Srad FI FIHI FE

2. 959 TBIR: Employee ID, NID 8 fRcamsisitag s ey fAfss e

3. Unique user ID: fAf® naming convention (59 employee ID f$f$F); &It shared/generic account
T — TITe AfSTH Frer BT AL T& A (accountability)

4. Role-Based Access Control (RBAC) 8 Least Privilege: #% SISt 913w role (Geig, Wi,
WIAGIR) ST, ATAGAT AofIe WAHfS 77| Segregation of Duties — a3 IS @7 (ofF 8
TV (maker-checker) BIBIR FACS 2N T

5. Maker-Checker-a account ¢sf3: IT admin account ¢Sf3 @ (maker), EFGH 613 I AfewT
A (checker)|

6. ASARE fS: ST AN1STS [rom Siicacet (5t a1 Ar/==Amt SMS) (ST I AAN AR
TSNS ATIIST; TTON Ml (T b-d 2+ THA), IG-(QIB TSI W%, 47 @ [oory v Faey; sz
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FEIIIG ASTIE A=A AL (password history); FfRs 17 o7 #f77ST (TSt srgarh);
I A (BT account lockout; ATSIIE 8¢ salted hash SFII AT |

7. Multi-Factor Authentication (MFA): SIRE@FNS Me6 @ RTAG SHicHest OTP/2IE SR (GBIt |

8. Ty fNEger: session timeout, 3T INI/BINAI TIRGES!, RArorat Steoe! Sf¥ 6 @ Acceptable Use
Policy-co I%71

9. @fate 8@ WfSB: account (Sf3, role #ifFST @ AfSE F137 audit log-a A4, FANS (¥ @WIfSF) access

review|
10. 2IfFSq @ WHEITL: IU/FTNFETS R WNS o5, BIFR 2ote 1 A 5f6re account ST S
disablel

QQTAT LA K ICT Security Guideline-a3 user access management SIS ST ST &R ey vof; AME
STRAT (Cnefy, (T &S e MfSwrer s

¥ S  BSCS AP 03.01.2026

Construct a truth table for a system that triggers an Alarm (Output 1) if (Motion is detected AND it is
Night time) OR (Panic button is pressed). (10)

a3 st M = Motion detected (1 = 3f), N = Night time (1 = 9r%), P = Panic button pressed (1 = 51#i1)1
MSB9IG A = (M - N) + P| f535 input 1=ers 23 = 86 sifJ|

M N P M-N A=M-N+P AR

0 0 0 0 0 %3 BH

0 0 1 0 1 2T B

0 1 0 0 (] A Y TOHU! (73

0 1 1 0 1 *mifa<s 6

1 0 0 0 0 M Forvel — Feiie
1 0 1 0 1 2T B

1 1 0 1 1 TS TTIHG!

1 1 1 1 1 (453

Canonical SOP: A=xm(1, 3,5, 6,7)= M'N'P + M'NP + MN'P + MNP' + MNP, Tl 5iqeT $¢1 W17 A = MN +
P = (m1,3,5,7 a1 P; m6,7 fRtet MN) | I @i 2-input AND gate 8 @36 2-input OR gate &I |

M-N

5a 2.0: St FG — A= M-N + P
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&% >a BSCS AP 03.01.2026

User X belongs to Group A and Group B. Folder 1 grants "Read" to Group A; Folder 1 has an explicit "Deny
Write" for Group B; Folder 1 grants "Write" to User X individually. Can User X write to Folder 1? Explain the
precedence logic (Explicit Deny vs Explicit Allow). (10)

$@q: A1 — User X Folder 1-a f&4ts (Write) #1149t 1, 9t 2Iote (Read) 2H19td|

gf&: Windows NTFS-93 Wtet ACL-[SfEF Mty (@It IRRRIIRIT FIAFT Wi (effective permission)
A OIF o WS IR T (TR SFT TN TSI SWNToF TR — Std (ST Deny AT ©f Allow-
& IIfSa T

Tes LG LEC

Group A (X 5T131)) Allow Read Explicit Allow

Group B (X 35T1315) Deny Write Explicit Deny

User X (fvte) Allow Write Explicit Allow

IIFFI FA Read = Allow ¢; Write = Deny X

Deny ACE IRRIIFIINE AN (ST (T 1 BT HATEF — JIGI3 ANTOINI 2ATIIGT | OF3 VI (FL63 Folder 1-
9 explicit) Deny 8 Allow 1<Ftet Deny Tiflt 59, 1< Windows ACL-a3 ACE &t canonical order-a Jasra
FF AR AT NS 18T Deny-(S (ATT T

Precedence (Salif&sla) @5 — Sotaaft sifg=en
1. Explicit Deny (93 SICTH3 SIS GT6 FAT Deny)
2. Explicit Allow
3. Inherited Deny (parent folder (AtF T&AIfEFR)
4. Inherited Allow

&% . Explicit Allow @36 Inherited Deny-& RIS #i1td; Fg Explicit Deny-& &IAT Allow IFITS
AT T

S (I X-c& fF4ts fAts 79): X-& Group B (@ITF SR, WA Group B-aF Deny ACE wifcT
SIGwCe! i Swfs e [rere 7f3ts Deny 9 19217 I "least privilege" S 8 AcIre
Allow (1313 IS Bbl |

¥ Sb  BSCS AP 03.01.2026

You have 4 hard drives of 2 TB each. Calculate usable storage for RAID 0, RAID 5 and RAID 10. (10)

N = 45 f&=, aifST6 S = 2 TB; (6 raw capacity =4 x 2 = 8 TBI

RAID ] f2sT  Usable Fault tolerance

RAID 0 (Striping) NxS 4x2 8TB @3 — a6 &% T8 3 9 (SO I
RAID 5 (Striping + distributed (N-1)x 3x2 6TB AT Sf6 S5 78 51y

parity) S

Assistant Programmer (BSCS Job ID-25106) - Detailed Preparation | Page 37 / 197



RAID 10 (Mirror + Stripe) (NxS)/2 8/2 4TB SAfSS mirror pair QI S = foF 78 51y
JIE

Fyrst: RAID 0 (TGB! STt I 3 fS (@11d — S 9ifS @ gigerswet, i@ @At redundancy @31 RAID 5-9
93 FSTHI SIS SIS parity-cS T (parity 77 f&T& TOIAT, O3 » TBI RAID 10-9 2T 95 I3 f&F mirror
(RAID 1) 35C3 SIF9IT stripe (RAID 0) T TT — LF TSN FITS T, S (T 1S 8 9=75{577 RAID 5-97
(5T SITEAT; SI3 JMLCHFI TIBIRST SIS RAID 10 Tfar|

AY S5 BSCS AP 03.01.2026

Arrange the following in the correct chronological order of a computer's boot process: OS Kernel Load,
BIOS/UEFI POST, MBR/GPT Lookup, User Login, Driver Initialization. (10)

3f3<& @%: BIOS/UEFI POST — MBR/GPT Lookup — OS Kernel Load — Driver Initialization — User
Login

1. BIOS/UEFI 2. MBR/GPT 3. OS Kernel 4. Driver 5 User Login
POST Lookup Load Initialization ’ 9

o 2.8: FESEIF I AfFT @9

1. BIOS/UEFI POST: #II'STI¥ W 31 ROM/flash-@ w1 firmware b1 27 Q32 Power-On Self-Test-a CPU,
RAM, RIRTE, &= Zorifer 68w 216! FCF; ST boot order WA boot device =3 FH|

2. MBR/GPT Lookup: 36 fSt=< partition table #iet 7 — legacy BIOS-a &% GTHEF MBR (512 byte),
UEFI-CS GPT 8 EFI System Partition — @3 1419 (ATF bootloader (GRUB, Windows Boot Manager)
BIe] I

3. 0S Kernel Load: Bootloader ®+ta{te Siesoewa kernel (8 initramfs) GTfRTe @116 5 g9 kernel-&
(|

4. Driver Initialization: Kernel Ir6STIIF *I91& FJ device driver (e11G F(F, T3 S6N mount T QL
system service/daemon (Linux-4 init/systemd) BIe] |

5. User Login: 15137 f#R4/89I6 WIS, authentication SIeeT 30T user session & 3T

&% 20 BSCS AP 03.01.2026

You have table EMPLOYEES (ID, Name, DeptID) and table DEPARTMENTS (Dept, DeptName). Write the
logical steps (or pseudo-SQL logic) to get a list of employee names who work in "IT". (10)

&% 3. DEPARTMENTS (BRte1d key FICIR 919 Dept , ™M1F EMPLOYEES-@3 foreign key DeptID — join
=S a3 gt TS 3|1
AfSrFIie gist:

1. DEPARTMENTS (5T (T (T STIfITS DeptName = 'IT' IfB e ©IF Dept W &I I

2. EMPLOYEES (5fJteta &ifSfS sifia DeptID -3 8% Dept WA ST (=13 (JOIN)I
3. Rt IS MIASTEAT @TF VY Name TN AW FF (SATITGH TN I ATGD) |
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-- 9imS 5: INNER JOIN

SELECT e.Name

FROM  EMPLOYEES e

INNER JOIN DEPARTMENTS d ON e.DeptID = d.Dept
WHERE d.DeptName = 'IT'

ORDER BY e.Name;

-- 9%fS x: Subquery

SELECT Name

FROM EMPLOYEES

WHERE DeptID IN (SELECT Dept FROM DEPARTMENTS WHERE DeptName = 'IT');

Twrgaet: DEPARTMENTS = {(10, 'HR'), (20, 'IT")}; EMPLOYEES = {(1, 'Rahim’, 20), (2, 'Karim', 10), (3, 'Nusrat',
20)} CeT FeTrmet: Nusrat, Rahim1 INNER JOIN-@ (3519 SX19 DeptID NULL It SIS, ST % A6 — QA
CSTGT3 |

2.2 Paper E — BSCS Various Bank Assistant Programmer, 59.05.203%

SRR IRl
AITH BSCS — ffeq m1ca Assistant Programmer
SIEE 59/05/203Y

ARSI (e BIBM/CTI
ST
MCQ bo 799 (IT a¢ + Math+GK 2¢) — AFAHT ©LJ

fifas (erora Subject Related &% S->a (5@o) + Mathematics &% Sv-55 + English Proficiency &% 20-32
S (grammar, paragraph, sentence making)

GRS PR (TG "Focus + B/E" (74T AMITAS SFS ei¥oita 30 & @e=fB "English Proficiency” —
T v WFIRCEA (25106) [Fesf3F "English Language Proficiency ©vo"-a3 St (VT

"> BSCSAP 17.01.2026
Explain the concept of inheritance in Object-Oriented Programming. Name and briefly describe three
common types of inheritance used in OOP. (10)

Inheritance (SGaf§F) 2T OOP-OF @u= Wi 8y T e @f6 class (child/subclass/derived)
7 @3Bf6 class-ag (parent/superclass/base) attribute 8 method S T, QIR BIZCA TG 0T (15T T
@A method override TS 2| @ff "IS-A" =9I &iF1# FI (SavingsAccount IS-A Account)| IR

code reusability, STxet THAIH, extensibility @31 runtime polymorphism-a3 fof§|

Single Multilevel Hierarchical
A A A
B C B C
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foa 2.¢: 57 497 inheritance (817 child (AT parent-a3 fits — UML)
1. Single Inheritance: @3 child @6 W@ parent (ATF TSJIIFIF 21T | SWIRAT: SavingsAccount

extends Account |

2. Multilevel Inheritance: SSIIfEFIET B[ — C, B (ATF A2 B, A (ATF| SARI: Account >

SavingsAccount - StudentSavingsAccount |

3. Hierarchical Inheritance: af6 parent (ATF QFIEF child | SAIRIT: Account (ATF SavingsAccount 8

CurrentAccount |

S[A7AT: Multiple (A& parent — C++ S5=(F FC3; Java-(S class i 79, interface e 183, 1K<
diamond problem QGIts) a2 Hybrid (AFIEF 470w =)

class Account { // parent
protected double balance;
void deposit(double amt) { balance += amt; }
}
class SavingsAccount extends Account { // single inheritance
double rate = 0.05;
double interest() { return balance * rate; }
}
class CurrentAccount extends Account { } // hierarchical (Account-@3 &St child)

& X BSCS AP 17.01.2026

Explain the concept of the Software Development Life Cycle (SDLC) and describe its main phases. (10)

SDLC 31T 96 SRS AfEwt SIS, T AR (AT 8F FE THNTH 1S TR0 6T cofia AT 19y,
I TG 8 (SO A@If® FE — Tite [T TN, ITSB 8 M=o TH6 8T CofF 3T

Requirement

Planning

. Implemen- . .
AnalySis DeSIgn tation TEStIng Deployment

5@ 2.v: SDLC-AF L1215

rot IS uivIek |

1. Planning / &), scope, TG, ST, AYFre, WAAfST 9 Project plan, feasibility report

Feasibility 39S TSI T613; JfS fbfrs

2. Requirement CEFETRAMI @ functional @ non-functional SRS (Software Requirement

Analysis requirement &% @ [{rarge Specification)

3. Design System architecture, database (ER), UI 8 module Design document, ER/UML
design — HLD 8 LLD diagram

4. Implementation fSe3s St (1T @741, code review, unit testing Source code

(Coding)

5. Testing Integration, system, acceptance (UAT) testing; bug Test report, FfSAMa build
fix

6. Deployment Production-a 3755+, (GBT W3S, IR AFFS  Live system
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7. Maintenance Corrective (bug), adaptive (79 #If33*), perfective Updated version
(9= f519), preventive #f{IS

SDLC wtwet: Waterfall, V-Model, Incremental, Spiral, Prototype, Agile (Scrum)i AR TwIRFr: TG
(T STt (ST UAT LTt =TI FHPOIIT 2151 I WM (M, SIF9F deployment |

¥ © BSCS AP 17.01.2026

Apply the concept of IP addressing and routing to explain how packets are delivered across networks
using Open Shortest Path First (OSPF) at the network layer. (10)

IP addressing &fSf6 @6t @fE logical f5FAT o (W 192.168.10.25/24), TIF network &$* It (5616
@I @ABSTIF QJ2 host W ITA (13 (FBSANHT (FI T | IAGBIF B network L= (ML ATITHG 2SI |
Routing (T B (AT SIS (ABSTNF RITHIF 212 fF&fiIger; I8 routing table-a longest prefix match
et next hop 35 @1

OSPF a3sft link-state interior gateway protocol (IP protocol number 89), 1 Dijkstra-d Shortest Path
First (SPF) Smietsifamw ficy &S srs@rs SR 9atea 912 (33 5631 Cost = Reference bandwidth / Interface
bandwidth (=<5 reference 100 Mbps)I

1. Neighbor discovery: IRSGIRISTEAT Hello #TItFG (multicast 224.0.0.5) #nfdtg &S et adjacency (o
(J; broadcast (68FH DR/BDR fH<ifoe =31

2. LSA flooding: 2fSfG Ir8oa O Ao link-93 @931 @ cost fATT Link-State Advertisement (LSA) ¢Sfd
F(J area-F M IASBIEF ST (|

3. LSDB: 51 LSA fiitet &fSft arstita a3 Link-State Database (off 27 — =fie [T topology-3 WAGal

4. SPF steit: oSS Ir861a fATecs root 4t Dijkstra BIfFItT shortest-path tree IMMT QIR AT 2AASTAT
routing table-& 311

5. Packet forwarding (hop-by-hop): #I71tFB At IRSBIF 5187 IP-F ST routing table et next-hop-4
2AOT; AfSTS 70t TTL S F0; data-link B 797 frame (MAC) (of3 33 i35G source/destination IP @3
R

6. SIS o WSTAIGH: I link T8 2 797 LSA TOI, S8 SPF [T Sl FF — TFo
convergence| G (FGSTIF Area JII3F F1 7T (Area 0 = backbone; ABR IIEBIF area ST ), IO
LSA flooding 8 SPF steqT iif¥s |

5@ 2.9: R1 (AT R4 — cost T 91¢ R1—>R3—R4 (cost 2), R1—>R2—R4 T (cost 11)
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Surgact: R1-93 SPF (Dijkstra) stei=t

g9 Fifoe e R2 R3 R4

wF  R1(0) 10 (via R1) 1 (via R1) 00

> R3 (1) 10 v 1+1=2(viaR3)
) R4 (2) min(10, 2 + 1) = 3 (via R4) v v?2

© R2 (3) v3 v v

HeT: R1-97 routing table-Q R2-sT #ItFGS next-hop R3 fATT I (46 3), SN link (46 10) 79 —
=1=ff’ OSPF hop S1R43T 7, (G cost (el |

&% 8 BSCS AP 17.01.2026
What is a Universal Gate? Prove that the NAND gate is a Universal Gate. (10)

Universal Gate: (T gate 8¢ fRTes =T FF (Nifeis fSaf6 gate (NOT, AND, OR) — @G3R T (ICHICAT
Boolean function — IrBITTF FACS “MT I NAND @ NOR 3T universal gatel NAND-A3 Sr869(5: Y = (A-B)'I

aiet: NOT, AND @ OR — @3 f$=f6 functionally complete G75; S13 @@tar &g NAND e AT icet NAND
universall

1. NOT: NAND-A3 73 3796 133 7w A fiice: (A'A)' = A' v

2. AND: &35 NAND: (A-B)'; «fttzs faSty NAND ey Sebitet: ((A-B))' = A-B v (:fB gate)

3. OR: De Morgan SII:t A + B = (A"B')'| &t 76 NAND At A' 8 B' ¢ofF, ©1991@ worT NAND: (A“B')' = A
+ B v (oft gate)

NOT AND OR

A_[}A- ::}[}AB A{DDiL
B{DOBI

5@ 2.b: g NAND fac NOT (5f8), AND (2f5), OR (ofF gate)

(A-B)' NAND NAND—NOT = A-B (A“B') = A+B
0 0 1 0 0
0 1 1 0 1
1 0 1 0 1

1 1 0 1 1

(1T 1R e IAFT AND 8 OR-@F truth table-a3 S 17 (VT — O1% &Wifas | (wfSfaes: XOR 8f6 NAND
i, NOR 8f6 NAND fica ¢of3 a1 Iri1) 18t NAND universal 28T foof AT @ 4373 gate s
T TITFG IS 2TT — AI6 3 A 51567, NAND flash memory-8 a3 JifSg Gog S8 a1
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Explain the fundamental difference between a Process and a Thread. Provide two distinct advantages of
using threads over processes. (10)

Process 3CT execution-a T a6 (2T& — T fAorw address space (code, data, heap, stack), PCB,
open file 8 &35 A Wtg| Thread 30T process-9F (SOERI execution-ad Fgow @33 (lightweight
process); a3 process-a3 i< thread code, data, heap 8 open file CITIT (7, FQ ATtonFF FoF
program counter, register set 8 stack |

fofe Process Thread

st Heavyweight, FI&9 execution unit Lightweight, process-a3 =:*t

Memory HieTml address space a3 process-ad address space G

(SfJ 8 context 9 @ IrATA S 8 S

switch

cIstTSt IPC STt (pipe, message queue, shared TSR S iR

memory)

Isolation a6 crash =t sifG fRrom 93 thread-a3 @ 9T process-F Lt
fate s

Serg T AU PID, PCB, memory, files Thread ID, PC, registers, stack

Thread I53=itag 4it JfFa:

1. 3% overhead 8 %S context switch: 79 thread SRt Wit address space IS T A1, IR AF3
process-ad thread-a3 &y switch FI0s memory map (TLB/page table) I9&TS 37 7T — ©13 process-
GF QAT ST TFo |

2. 57891 resource sharing 8 CIISNTAIS: thread-STe @F3 memory G B0, O IPC ZIOTS (GBI WMIH-
M FFCO AN

198 Responsiveness — a6 thread I 2018 (TN I/0) &5 thread UI BIs] I, Scalability — multicore

CPU-(S thread-STel SIS 50T SHIRT: INCHT ST AS1F AfSTT airntra Wty wemt thread-@
ST

S v  BSCS AP 17.01.2026

What is Version Control (e.g., Git)? Explain the specific difference between "committing” code and
"pushing" code. (10)

Version Control System (VCS) (1T a¥= STF0SWIF T IS T FI3/ (@I AfST sifiesdeg 3foms
TRITH BE — &, Y, D ARIOT FRCR O TFT T, HICSF STFACE (T A, AR AL (Groa g
QFAN FIGT FACO AT | Git 9Ff6 distributed VCS — ATSIF (GTSAATII I [T repository-T aFfo oef
f%t (local repo) GF; GitHub/GitLab-a 1t shared remote repoll
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git add git commit git push

Working Staging Area
Directory (Index)

Local
Repository

Remote Repo
(GitHub/GitLab)

git fetch / pull
5@ 2.5: Git-a3 {57 AT WP 8 remote
fofe Commit Push
e Staged #Iff§q$"a @G snapshot local Local repo-3 commit &I remote repository-
repository-(s JIASIT FI=He S ATSITAT
FBSARF A AT — TTAIR TSI Gl
el 8y Rt SISk VTSTR SR (UTS/pull FIACS AT
e AfSH commit-a3 unique SHA-1 hash, author, Remote branch SMtet =T; conflict AFCe STest
ST 38 message UMH pull/merge TS F
IS git commit -m "Fix interest calc" git push origin main
git add file +f37$ staging area-(s (S
git fetch Remote-ad 94 commit FNIT, vg Atera branch-a merge 1 &t
git pull fetch + merge (remote #1f33%= fAtTr@ branch-a &)
git merge branch 7 branch-43 #If33$9 I$N9 branch-a & w4t
git branch / checkout -b T94 branch tsfF/#ifRIew

&Y a4 BSCSAP17.01.2026

Describe step-by-step how Binary Search locates a target value in a sorted array. Why does it fail if the
array is unsorted? (10)

Binary Search a3f% divide-and-conquer SGIFHT FGS: FIGITAT array-9d T SAMITAI S target =1
T ATS 4ot WPFHIET AT W0eF T

0, high = n - 1 fRsfrger

Tow
low £ high T9%:. mid = low + (high - low) / 21
. Almid] == target ICeT Mid (FIO (ANSTT (5ITR) |

. A[mid] < target <1 target ©IF S(C&: low = mid + 11
. A[mid] > target R I =CE: high = mid - 11

. Loop GItT 71 (oitet -1 (|g#if5o) |

o U A W N =
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Surgadt: A = [3, 8, 15, 23, 42, 56, 71, 89, 94], target = 89

19t low high mid A[mid] [ LA I

S 0 8 4 42 42 <89 —» low=5
2 5 8 6 71 71<89 —»low=7
© 7 8 7 89 Nttt — index 7 v/

>f5 St W@ oft T, linear search-@ #15s LB

int binarySearch(int A[], int n, int target) {

int low = 0, high = n - 1;

while (low <= high) {
int mid = low + (high - low) / 2; /* overflow 4Gt */
if (A[mid] == target) return mid;
else if (A[mid] < target) low = mid + 1;
else high = mid - 1;

}

return -1;

hy

Complexity: Time — best O(1), average/worst O(log n) (So =¥ TS SIS ~20f5 Qe1A1); Space — O(1)
(iterative)l

Unsorted array-a & 352f: Binary search-a3 Y& S 301t — A[mid] < target 3t mid-a3 I g 77
T3 target-QF (5T (2B, BI3 I W AT I (@ T 1 Unsorted array-(S O3 SX-572913F (13, el
IM ST TS target AFCS 2T | GUIRT: A = [42, 3, 89, 15, 8], target =3; mid =2 — A[2] =89 >3 —
high=1, mid=0—-42>3 — high=-1—> "@3" (TFe T, IMS 3 index 1-Q g — TN T AT
SASITIMY e Wef Im ez | ©f% unsorted (BB = linear search (O(n)), TITST | sort (O(n log n)) T
SR binary searchl

¥ v BSCS AP 17.01.2026

You have two stacks. Explain the logic required to implement a Queue (FIFO) using only these two stacks.
(10)

Stack LIFO, Queue FIFOI 3f stack /929 I &N YJIF Sebited JoT &N (FIFO) @ =Tt S1 = inbox

(enqueue-a3 &J), S2 = outbox (dequeue-a3 Gi=))|

* Enqueue(x): IINT S1.push(x) — O(1)I

* Dequeue(): (5) S2 AT AT A 52.pop() CFI© WG| (R) $2 AF A 51 -9F I TAMIT ATF QT pop
FE S2 -(O push FET (AT TN BB TN — AIGE YR GAMT S2-QF FIT AITH), SIFAT 52.pop() |
(0) HCBTR <ifet 3t7 Queue Underflow!
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st (G

AT S1 (F5 — ©29) S2 (F5 — ©27) ISBG
enqueue 10, 20, 30 10, 20, 30 —

dequeue (S2 e — FHE) — 30, 20, 10 — pop 10
enqueue 40 40 30, 20

dequeue 40 30 20
dequeue 40 — 30
dequeue (BF1GEI) — — 40

S6G & 10, 20, 30, 40 — 3% (T T 3R (FIFO) v/

import java.util.Stack;

class QueueUsingStacks {
private Stack<Integer> sl
private Stack<Integer> s2

new Stack<>(); // inbox
new Stack<>(); // outbox

void enqueuve(int x) { sl.push(x); }

int dequeue() {
if (s2.isEmpty()) {
while (!s1.isEmpty()) s2.push(sl.pop()); // &% TeBIcaT
}
if (s2.isEmpty()) throw new RuntimeException("Queue Underflow");
return s2.pop(Q);

hy

Complexity: Enqueue O(1)| Dequeue worst-case O(n) (ZISEI I9Y), [F@ ST Somma S T
I ST @TF S2-¢5 IrT — 13 amortized O(1)1 ([RFF #1%fS: enqueue- IrIgA 1 — ARSI 77
T AT TG A6 AT, 599 enqueue O(n), dequeue O(1)1)

SIS BSCSAP 17.01.2026

Explain the logic of Bubble Sort. Why is it considered inefficient for large datasets compared to Merge
Sort? (10)

Bubble Sort-93 AfE: IIAF NN 5t SN Tt TR Gl 0N BT AWerdned (swap) I 371 ST
pass-a3 (I WIMRIY LTI FTICETT IT SAWIT "IN Nl I [IFIH BCS TNT| N GAMI A6 n - 116
pass IS, (FIT pass-a AFTB8 swap 7T I array sorted — SYF WSS AT 1T (optimized)!
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Swirge: [5, 1, 4, 2, 8]

Pass 94l 8 swap Pass Ity
S (5,1)swap—>15428;(5,4)swap—>14528;(5,2)swap—>14258;(5,8)@?5 14258
2 (1,4) 155, (4,2) swap — 12 45 8; (4,5) 5= 12458
© (1,2), (2,4) — AT swap 3 — T 12458y

void bubbleSort(int al[], int n) {
for (int 1 = 0; 1 <n - 1; i++) {
int swapped = 0;
for (int § = 0; j <n -1 - 1; j++) {
if (a[j]l > alj + 11) {
int t = a[jl; alj]l = a[j + 11; a[j + 1] = t;

swapped = 1;
I
I
if (!swapped) break; /* 3fSwey sorted */
I
I

fofe Bubble Sort Merge Sort
Best O(n) (optimized, =513 sorted) O(n log n)
Average / Worst 0o(n?) O(n log n)
Space O(1) — in-place O(n) — &fS¥® array
Stable if =i
I AN TeTaT @ swap Divide & conquer: &P I sort, SIFAFT merge

TG (GOIT WWH (FA: Bubble sort-a e« AT AT n(n — 1)/21 n = 10° I AT 5 x 10" Y1, WF merge
sort-a nlog,n = 108 x 20 =2 x 10" — A AT 2¢,000 B FY FIGT| SIEIGT bubble sort-@ swap-ad MR47NS
0O(n?), T CINTITS WHF (T FIS I | BIA (RIB T ATT-SGUHAT (GO 5, g AN AT @6
ATGITS merge sort (T quick sort/Timsort) I<7=o |

&9 Yo BSCS AP 17.01.2026

Draw or describe a flowchart to determine the largest of three distinct numbers (A, B, C). (10)
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-

/ Input A, B, C /

5@ 2.50: oA foF TUmT Wea Iz [efeR Gpivrt

AT (SWIASTINN): 191 S: BF| &9 20 A, B, C 379G 4191 ©: A > B I 4191 8, TR 191 ¢ | 4191 8: A> C LA A
26, 7301 C JTBV| 4191 ¢: B > C (T B Jxe¥, 73 C JRaN| 419 u; e fo576, <191 (SRAMSTEAT distinct, S
TN CFa RCIoAT 10T 711) 2S1e: fTRIPS = Start/End, SIS = Input/Output, 957 = Decision|

#include <stdio.h>

int main() {
int a, b, c;
scanf("%d %d %d", &, &b, &c);
if (a > b) printf("Largest = %d\n", (a >c) ? a : c);
else printf("Largest = %d\n", (b >c) ? b : c);
return 0;

¥ 5> BSCS AP 17.01.2026

Explain the "Producer-Consumer" problem in operating systems. What specific synchronization issue
must be solved? (10)

Tt (Bounded-Buffer Problem): @3sf6 fRM8 ==sitaa (N ®06) shared buffer =tz | Producer
process/thread (GBI (5fJ FCF buffer-a IY, Consumer buffer (ITF (GBI AT IR FER| T AFANY 5TA
e 5716 gy Ao sace =

1. Mutual exclusion: @F% ST GG buffer/count #IfIISH FATT race condition TT ((TTT count++ 3
count-- AT BT count G 7)1 O buffer-a &t (critical section) AT AFTHI FIE|

2. Buffer full 2t Producer SItoisF 499 (overflow 1)1

3. Buffer empty 3te1 Consumer 3o F90J (underflow @1)I

Semaphore faTa STnE_: mutex = 1 (binary—WW), empty = N (e HG st |1), full = 0 (St
ECRREI]
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semaphore mutex = 1, empty = N, full = 0;
Producer: Consumer:
while (true) { while (true) {
item = produce(); wait(full); // S FE T AP A
wait(empty); // SUmst = T g9 wait(mutex);
wait(mutex); item = buffer[out];
buffer[in] = item; out = (out + 1) % N;
in = (in + 1) % N; signal(mutex);
signal(mutex); signal(empty); // a3f6 F6 ufer =cem
signal(full); // a3 ®G Sar e consume (item);
} }

Todol: wait-97 TN 9Fgayef

Producer I STt wait(mutex) FCE SIFAT wait(empty) T Q2 buffer full AT, O T mutex
A3 NG 2%0F; Consumer mutex =T (AT WG T — deadlock| SI3 SIISTNT counting
semaphore (empty/full) =TT, mutex |

MBI TUIRIT: ATM (FTIMAT ST (producer) @FG message queue-CS ST T @3 CBS-a7 worker
thread (consumer) TTET &f&T FCF; print spooler; Kafka-d ¥tot message broker|

¥ S BSCS AP 17.01.2026

You are designing a database for a library. Explain the relationship between a "Book" table and a
"Borrower" table. Is it 1-to-1, 1-to-Many, or Many-to-Many? Justify your answer. (10)

Teq: I1JT ARG TG Book 8 Borrower-a3 391 Many-to-Many (M:N)I
* QTG Borrower SHFSTAT Book 17 TS 2@ (QFAN I THCIF ANR) |
o T Book (WG F18) ST MY LS Borrower &1 e oNitas — =3@f&ee 93 41aq 3f%am (&
T fRcafes, T3 cvae Moy, SifwED) 3% 0o 337

Relational SIBITIGT M:N ISR rat I =11, ©13 @6 associative (junction) BfR& Loan it uft 1:N
ST OTeT ]

Borrower

BookID (PK)
Title, Author
ISBN
Status

LoanID (PK)
BookID (FK)
BorrowerID (FK)
IssueDate, DueDate
ReturnDate, Fine

BorrowerID (PK)
Name, Phone
MemberType

fo@ 2.55: Book (1) — (N) Loan (N) — (1) Borrower = Book 8 Borrower-a3 Nty M:N
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CREATE TABLE Loan (

LoanID INT PRIMARY KEY,

BookID INT NOT NULL REFERENCES Book(BookID),

BorrowerID INT NOT NULL REFERENCES Borrower(BorrowerID),

IssueDate DATE NOT NULL,

DueDate DATE NOT NULL,

ReturnDate DATE -- NULL = @9t (e iy
i

g Tt (1:N): I 8y IS /R AT =T (3SR 79) @32 Book W @6 A ore ot — St
AT FFF AFTHT (T AT BT ACF, [5G QTG WA Fi9 AIUTS 2AE; 9249 Borrower (1) — (N)
Book, 432 Book (BfITeT BorrowerID foreign key I4Te13 5111 ©(F TS AT 353, Gzt iR @ f[{eon®
TG T — 13 TG M:N (Loan BiRe™R) @tz (8TE Af3<F| 1:1 QU WCHTEF, FIAT AFCH T &Y
a3f6 33 e *NRET 9= [ I8 @31

¥ S©  BSCS AP 17.01.2026

Construct a logical argument explaining why a heuristic search (like A*) might be faster than a blind
search (like BFS), even if it doesn't guarantee the absolute perfect path in all cases. (10)

Blind (uninformed) search — BFS: 7%} (FIATT (T 9T (FIAT O IIITNF I AT, IF (QATF I I (level
by level) 517 s SIS 2G| branching factor b @ SIEI=R stSIReT d 3eet TR W=t éFea O(b%) (re
FITHT 8 (TIACO AMLATS 21| 79 edge-AT 46 THIF 20t GG STINF-GIoAF A1 #417, g NATSAT s s
SN 48 I
Heuristic (informed) search — A*: if$f6 (TG n-93 G Ya79 1= f(n) = g(n) + h(n) — g(n) = 8F
QT N Y 2FS 26, h(n) = N QATF 7555 2IFS WIFHIAF 46 (heuristic) | AT f-a37 @G Fst (RS F0F,
B ACHF e "oy 307 s
IS (@ Fo):

1. h(n) o7} (ATF TCI TR TST AVSTAT f ST 0, O3 TS IACS I FLUA1S KB 37 71 — search

space ¢&t6 el (pruning) 231

2. BFS-Q3 S(ol 5} fIia 319 (AT A6 91 FF T0HH IIRDIR QD6 TF "'IRAGI" WPpige FF — Ao
ISR AT 8 (NI HLBIR WA B

3. Heuristic T© A4S (h = 23S 436), ©© 37 (1 [RSF 2T; TEST GH@ AT TR AL

Ags oitag et T4 AT A1 A* ©24=3 TSNS 2T A=t ot 947 h admissible (F4ET &35S
AJCEF (BT QR TN FCI ) — (TN VA 00E TIAR LR TR | Foold G WHF 9T inadmissible It
"weighted" heuristic (f = g + w-h, w > 1) It Greedy Best-First (8¢ h) T3 F1 3; 47 (deT RS
HEHANGFONK ACHI AF T — WA o, g W AR T3 T 242 @z s #neg | wrefre s/ omfs
I SoATonifioa trade-off |

Turgget
BIFT (AT BTN 8T Yo BFS BT (AT I T (ISR, TINFHIRE, Yei=T) TS ol | A*

SAfSG *mF (AT BFATHI FIAEL IS h A(F, T SeI-AFIF *RISTEAIR f AP 6 37 QIR Fgl-
A FATFT AASTAT WIS AIH TH — WP I (F1G (63 21 2ANST T

fofe BFS (Blind) A* (Heuristic)
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SRUKISEIE @ 5159 (graph) STRF] STICS W1 h(n)

IBCIERuRY Level by level (FIFO queue) Y= f(n) (priority queue)
e @ AT Q= ST h A WA FA
Optimality NI edge-cost X« optimal Admissible h 3tsT optimal; 73t 6ot (3

&% 58 BSCS AP 17.01.2026

Explain the logic of a "Checksum". How is it used to verify data integrity during file transfer? (10)

Checksum (T (GO (AT ST AT A6 (21T W, Tt (SHIF S ASITAT TT; 2A9F A3 A%OTo WG Siery
A Nt g (bt o et 911 Internet checksum (IP/TCP/UDP header-@ J5<%9) one's
complement (TISIHET B9F fF8 =1

CIAFTF: () (OIS AME RCBI (97 16-bit) word-a Sist F(F; () 1 word one's complement F&STS st
B (IR VB HRAF INHCA 15T — wrap-around); (©) CTHET complement (39 [ o) =
checksum; (8) (GBI + checksum #N1T|

B9 (BT + checksum S (T I (Wrap-around ¥) complement (TT; a1 0 X (G613 STy, T30
6 — (b1 IIfS/9[=7317 srew =71

Twigad (4-bit word): ¢s61 7, 11, 12, 0, 6

CATF:  IFA=7+11+12+0+6=36=(10 0100),I 4-bit-97 3T FHfF 10, = 2 — wrap: 0100 +
0010 = 0110 (= 6)1 Checksum = complement(0110) = 1001 (= 9)| #NSAT =T: 7, 11, 12, 0, 6, 91

AP 7+11+12+0+6+9=45=(101101); > wrap: 1101 + 0010 = 1111 — complement = 0000 =
(TGB! %0 ¢

I o 11 Iwcet 10 3T (T; (@ isrHet 44 = (10 1100), —» 1100 + 0010 = 1110 — complement = 0001 # 0
= W6 4T AT X

BIRA JISTHIT IARIF: STHO SR/ IR GISACANGS HI0 AT FI3ceAd SHA-256 (It MD5) hash &<pr=1
| TSNS 217 IRRIFIAN TG hash s19=1 F& T — sha256sum file.iso (Linux) T certutil -
hashfile file.iso SHA256 (Windows)l fNee SR wriFe @ #I{I7fS® 0| I51eF-@TH-I71eF batch T3
(CT9 clearing FI13&7) #N15It58 hash/MAC J19=IK 3T

SAhrge!: TFe checksum FEGATGTS @6 403, g 5 @0 (%= 76 word-93 Girssit Iu) 0o g =
QIR TIPS ARIET @Y FE AT — WEHABIR! (GBI S checksum-8 INe fcs 21t | *IfE=et @
@B CRC, WK fHAMI81F i cryptographic hash + digital signature/HMAC #1tsT|

¥ ¢ BSCS AP 17.01.2026

Compare and contrast the three fundamental paradigms of Machine Learning: Supervised Learning,
Unsupervised Learning and Reinforcement Learning. (10)

Machine Learning (a1t Al-a3 Q{6 *TAT (TATH 2ATSII (ST FT FCF (GBI (AT 216 g s It
SRERIN T 7| G 479 WA {6 Gifers paradigm:

Supervised Unsupervised Reinforcement
CGoT Labeled (input + Jf3< output) Unlabeled (3% input) TR (3; e s
AfRET (T reward/penalty
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GRS Input — output PR FrLa a9 FIICAT 157/ 8B/ cdrenr AT (1B reward ST

(SIF Fre™ T QN policy erat
IR 499 Classification, Regression Clustering, Association, Sequential decision making,
Dimensionality reduction control
Siesifdws  Linear/Logistic regression, K-means, Hierarchical Q-learning, SARSA, Deep Q-
Decision tree, SVM, Random clustering, PCA, Apriori Network, Policy gradient

forest, Neural network

affSfa SAfSTE S AR s Sex i AfSfam @3 Re1f&s reward stFe
eI Accuracy, precision, recall, RMSE  Silhouette score, Sre5atet Cumulative reward
Biacaie)
A} Aot (Ao 307 fFr 9@ (credit  81RF segmentation SIS 23/ (Gfe @i,
TrRer scoring); (A Sifaifs et (WTHfBR); THeIRE @Hm ATM-@ 5% 2F39IFe IS
cfdsaer (anomaly) * =T oGRS

AgEIy: fSATH3 (GBI (ATF AT FITd 3R overfitting/ (GBI NI SIS (ST | (IAYTIF AIFFAL: supervised
"R (TST T8F" (ITF 1LY, unsupervised fATes s59f (A1Ter, reinforcement "(GRI-ge" IR 2FTHIF (AT
It | @ BIGT semi-supervised (3T labeled + = unlabeled) 8 self-supervised (LLM &f¥r59) 2igfo8 Witz |

2.9 BSCS 2020 — Combined 2 Bank (Sonali & Janata) Officer (IT) f&ifds

T (Ll

EEikal BSCS Recruitment 2020 — Combined 2 Bank (Sonali Bank 8 Janata Bank), Officer (IT)
SN 8 2 g6, 200 79I

9%d

FISCA J54, WM (B—E, E—B), 32fE wyreaw + Rgafefsss e (A)-(0)

& +Iv fS7 318 AT MW (Queue, inheritance, factorial, insertion sort, SQL transaction) AP 21
G ST ST &1 232 feeT Ty

¥ (A) BSCS Officer IT 2020

Testing is an activity performed to verify correct behaviour of a program and should be conducted in all
stages of program development. Describe different types of tests conducted in the implementation stage.

Implementation (coding) €Ito! (STSAAIIAN TeT (R GG (ATF BF I YT NGO 1S A FF:

Unit Testing &S function/method/class MBI AT, (BreT=M1F fATer (7= (JUnit, pytest);
ST Mt We*t stub/mock it &ifSHio| waer: calculateInterest (10000, 5%) =500
o ¥ A1

Integration TP AGTCAYEA T& I S interface 8 (GB!I WWIH-AWIF 156 2%RS: Big-bang (I

Testing AQFANR), Top-down (ST IS w&Iest, 67 & stub), Bottom-up (FRTex IfGT =TSy,

TR T driver), Sandwich (FTBIR e
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White-box (PITTF (SO ARG (LY test case: statement, branch, path coveragel
(Structural)

Testing

Black-box 8 input-output (MTd: equivalence partitioning, boundary value analysis (CIN= 86
(Functional) Grarer= ST ¢o,000 3T 49,999 / 50,000 / 50,001 #1511

Testing

Static Testing / (TG =1 BIfTC peer review, walkthrough, inspection 8 static analysis tool (SonarQube)
Code Review fie =5 e

Regression & TG ARISEI 17 AT 619 13 @Wieg fF41 (regression); 997 build clifeFerR vea =1
Smoke Testing S 613 (smoke)l

ATIF LIt System testing 8 User Acceptance Testing (UAT) *T1 Unit 8 integration-a¥ SItET FIOTG
YIFCA PRI LI Ffo T WGT QIR TRENYTEAT 4I6 AP FH 37

&9 (B) BSCS Officer IT 2020

Inheritance is one of the important issues for any object-oriented programming language. The main
advantage of inheritance is the ability to reuse code. Explain in brief different types of inheritance.

Inheritance-a3 W&y @G class W5 class-aF IFRY 8 WBI 1T (IS-A T91F) | iFiacem ([RS1f7s f5a 2.¢
meA):

LBk Ao Turge LI R R

Single A—B Account — SavingsAccount C++, Java, Python

Multilevel A—-B—-C Person — Employee — Manager RS

Hierarchical A—B,A—C Account — Savings, Current 9

Multiple A B—C Printer, Scanner — C++, Python (class); Java ®g interface

MultiFunctionDevice sy

Hybrid TR aifssa Diamond: A—B,A— C,(B,C) » D  C++ (virtual inheritance fats diamond

e STHILI)

Diamond problem: Multiple inheritance-a D afit B 8@ C 7o (4T3 A-a3 QF3 method #I1Y, ©F &HI6
JIARIF R O G| C++ virtual base class T, Python MRO (Method Resolution Order) it @3% Java
class-a3 multiple inheritance f3f¥% FwF (interface-a3 default method-a =¥ override ITETAF ) aft
STHIYH I

// Java: interface @ multiple inheritance

interface Printer { void print(); }

interface Scanner { void scan(); }

class MultiFunctionDevice implements Printer, Scanner {
public void print() { System.out.println("Printing..."); }
public void scan() { System.out.println("Scanning..."); }
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&4 (C) BSCS Officer IT 2020

Queue is an abstract data structure, open at both ends — one end is used to insert data (enqueue) and
the other to remove data (dequeue). Write the steps of the Enqueue operation of a queue.

Array-f$f&s linear queue (STIFIF MAX, ®3TS front = rear = -1):

1. Queue syef fFAT (LA rear == MAX - 1 X "Queue Overflow" MfATT AT
2. Queue Afe TG (front == -1) front = 0 I

3. rear = rear + 1 — rear ATIGIF AII AT T TS|

4. queve[rear] = item — QA SHMIF IAS|

5. STFeTol (IO 18 (1Y) |

Circular queue-¢s: Ffforg WS (rear + 1) % MAX == front QI L9 w-Q rear = (rear + 1) % MAX —
qTS dequeue-a3 AT TN A 99 A<= 7T

#define MAX 5
int queue[MAX], front = -1, rear = -1;

void enqueue(int item) {

if (rear == MAX - 1) { /* Step 1 */
printf("Queue Overflow\n");
return;
}
if (front == -1) front = 0O; /* Step 2 */
rear = rear + 1; /* Step 3 *x/
queuel[rear] = item; /* Step 4 %/
printf("%d inserted\n", item); /* Step 5 */

hy

Time complexity: O(1)I Turger: Afer queue-cS 10, 20, 30 enqueue FF¢ front = 0, rear = 2, queue =[10,
20,30, , 11

&% (D) BSCS Officer IT 2020

There are no well-defined standards for writing algorithms. Efficiency and complexity of an algorithm
depend on several factors. Describe the algorithm complexity factors.

Algorithm-a3 Tifterer Je1o 7ft s=om ey Wit =7 — 59w (Time) 8@ ofF (Space); $©33 input size n-a3
T RO &5 1 =27
1. Time complexity: algorithm SoF FICo (Nfeid WATIHITHI (e, (TISY, assignment) LT | (TN
linear search-a ST N QAT = O(N)| &AFS GILFCT J (T WATZHA (S1F1 T, FIKA (T @HRHAOM
U |
2. Space complexity: (N6 (TNfA = fixed part (PG, &I, LK (SREAIA — n-9F ST ROTHN 77) +
variable part (dynamic array, recursion stack — n-a3 &= fR$a#MeT) | (9 recursive factorial-a stack
sSIget n = O(n) spacel
3. Input size (n): (SG! I© IG, ©© & Frer — Iz =T (growth rate) 8IFgsyel: O(1) < O(log n) < O(n) < O(n
log n) < O(n?) < O(2")I
4. Input-a3 AFFS/RTS: 9F3 WHIER o7 input-a f&7 ST — I3 Best, Average, Worst case Reerger|
(TN insertion sort sorted (BGIT O(n), BTe6T T O(n?)|
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5. (GBI S{IFBITAT M5 hash table-a & 51t O(1), linked list-@ O(n)1
6. IR fITT (asymptotic RTATC SroAfFo): AT SIS, FooNzaTg waifoarsre==, cenanfse s,
IoAeafte SIobw, CfR/F — a8t SFS 51 ST vy 7@ growth rate FFI

Asymptotic notation: Big-O (O) — upper bound/worst case; Big-Omega (Q) — lower bound/best case;
Big-Theta (©) — tight bound | ®®I=g<l: for i in 1..n: for j in 1..n: sum++ = N2 I = O(n?) time,
O(1) spacel

&% (E) BSCS Officer IT 2020

A transaction consists of a sequence of query and/or update statements. An SQL statement is required to
end the transaction. List the SQL statements required to end a transaction and write their functions.

Statement

|

COMMIT Transaction-Q3 317 #if{IS TIHIITT FI FCF @2 transaction 1Y FF; OFIFT W
CHAAT IR A1 (Durability) | 175 IR ARIST (A4S AA|

ROLLBACK Transaction-a3 I (W-commit 1) 2AfFITST ST FF BB transaction SFI
HICIF WIFT (TR Q3R transaction IF FI (Atomicity)l

SAVEPOINT name Transaction-93 (so@ A3t bi%e [ tofF F@|

ROLLBACK TO 8 33 savepoint-ad AR “fITe= IS I, transaction FeATS ATF (FITT

SAVEPOINT name COMMIT/ROLLBACK =1191tR) |

@ BIGT SET TRANSACTION fitd isolation level At read-only (If*8s e a1 T | WA TIBIIGT DDL FH1S
(CREATE, ALTER, DROP) ISt implicit commit T, QIR GT¥F SRIeIiFeIg I 301 TIFEFT rollback =1
AP Q@ TCL (Transaction Control Language) =1

-- 50,000 BIFI B A AT B-(© FAST

START TRANSACTION; -- (Oracle-v FRf&FToOT S 37)
UPDATE account SET balance balance - 10000 WHERE acc_no = 'A';
SAVEPOINT after_debit;

UPDATE account SET balance = balance + 10000 WHERE acc_no
-- @I @B 3T:  ROLLBACK;  (¥fo «ifiesas aifse)

COMMIT; -- ufoy

IBI;

S (F) BSCS Officer IT 2020

An employee's total weekly pay is the hourly wage multiplied by the number of reqular hours, plus
overtime pay, which is total overtime hours multiplied by 1.5 times the hourly wage. Write a program that
takes as input the hourly wage, total reqular hours and total overtime hours, and prints the employee's
total weekly pay.

Total pay = wage x regular_hours + overtime_hours x (1.5 x wage)
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/* C %/ # Python

#include <stdio.h> wage = float(input("Hourly wage: "))

int main() { regular = float(input("Regular hours: "))
double wage, regular, overtime, total; overtime = float(input("Overtime hours:
printf("Hourly wage: "); "))
scanf("%Lf", &wage);
printf("Regular hours: "); total = wage * regular + overtime *x 1.5 *
scanf("%Lf", &regular); wage
printf("Overtime hours: "); print(f"Total weekly pay: {total:.2f}")

scanf ("%Llf", &overtime);
total = wage * regular
+ overtime * 1.5 * wage;
printf("Total weekly pay: %.2f\n",
total);
return 0;

T A

Input: wage = 200, regular = 40, overtime =5 — 200 x 40 + 5 x 1.5 x 200 = 8000 + 1500 = 9500.00
STl S@HF TAy: AT 3995 TI61% (if (wage < 0 || regular < 0 || overtime < 0) — @G JTSI)
(IS S|

¥ (G) BSCS Officer IT 2020

Usually recursion involves a function calling itself. Write a recursive algorithm to find the factorial of a
number.

Al n!l =nx(n-1), @3k 0! =1 (base case)l Recursion-mﬂazﬂ%ﬁraff — base case (AT AITH) 8 recursive
case (C2IB ST R i)

Algorithm FACT(n):

{19 5: I n < 0 3, "Invalid" (3 wra|

gor: M n==031n==137, 1 (F3© w8 (base case)|
giof o: AT n x FACT(n - 1) (FF9 WS (recursive case)l

/* C %/ # Python

long long fact(int n) { def fact(n):
if (n <= 1) return 1; /* base case if n < 0:

*/ raise ValueError("negative")
return n * fact(n - 1); /* recursive if n <= 1:

*/ return 1

I return n * fact(n - 1)

int main() {
printf("%Lld\n", fact(5)); /* 120 */ print(fact(5)) # 120
return 0;

}
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CB: fact(4)

fact(4) = 4 x fact(3) — fact(3) = 3 x fact(2) — fact(2) = 2 x fact(1) — fact(1) = 1 (base)

AR AW fact(2)=2x1=2 > fact(3)=3x2=6 - fact(4) =4 x 6 =24

Time O(n), Space O(n) (call stack-@a n f& frame)| 43 IT n-a stack overflow (S #T — T4 iterative
I OICAT|

& (H) Bscs Officer IT 2020

Operating System scheduling is the key concept of multiprogramming. List and briefly define the major
types of OS scheduling.

(¥) Scheduler-a3 F1aTew (F47 SIS @9):

Scheduler IS q4g

Long-term (Job) Job pool /T &FIF (A (NS QA ready queue-c ST RIS 3 T (WAE)

Scheduler F; degree of multiprogramming g% w3 8 CPU-bound/1/0-bound

fter Frea
Short-term (CPU) Ready queue (AT (1= process AFIeits CPU IR ©f {157 T YI 9 T9
Scheduler dispatcher context switch & RIGISE)

Medium-term TN 519 FHITS process AT fSTF AT (swap out) 8 It FAT RN
Scheduler (swap in)

(¥) Preemptive I Non-preemptive: Non-preemptive-Q Q319 CPU (AT process ¥ I1 JF 1 8T
IS 5T, preemptive-aQ OS FRAP CPU (TS AT A1t (time quantum 19 1 &8 WAIfEFIERS process
ate) |

(sh) CPU scheduling Sirerstfam:

Sotesifavs [EEp ety

FCFS CT TS T (T M AT 7T, convoy effect

SJF / SRTF FTECT (=G burst &st (SRTF AT preemptive S 51T waiting time; I job-
AEEI) Ag starvation

Priority SIS S STIFIF SISy Starvation — aging e &=

Round Robin aters fAfE time quantum #iT, SIF9IF queue-T GIY  Time-sharing-4 Iy, SiCaT

response time
Multilevel (Feedback) aJIf&F queue, o7 WAfaFR @ TRV, TSI, WYHE 05-a7 e
Queue feedback-@ process queue IWETTT

&%%1: CPU utilization 8 throughput STRTS5; turnaround, waiting @ response time =1

&% (I) BSCS Officer IT 2020

Make a list of banking software used in Bangladesh. List the essential features for successful banking
software and apps.

IRAITHCT TS WILfFL TSI (437 SJIE):
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wSTfos Core Banking Temenos T24 (Transact), Oracle FLEXCUBE, Infosys Finacle
Solution (CBS)

7RI CBS Bank Ultimus (Leads Corporation), Abacus (Millennium Information Solution)
«a3e ST s Ao (in-house) CBS

ITTD 8 AISINF SWIFT (SIS IrST), AT I51-tFI BACH (BACPS + BEFTN), RTGS, NPSB-
O A ALCAISIFIRT 6w

fSf&TBre srtas Internet banking, CTIRT3e Su3T#t, ATM/POS switch, agent banking 8 card
management 565

ARF AML/CFT screening, Loan origination, Treasury, MIS/Reporting TG ST

T WfF2 TSI @ WM SoAfFard ey
1. fA|qtorat: MFA/OTP, end-to-end encryption (TLS), role-based access, maker-checker, audit trail, &
A FFIA|
2. Real-time 8 (FHGS AN (TCHITAT HTA/BIHSA (AT SICTHINF (o162 (anywhere banking)!
3. S5 Atolret @ ASaareet: 28/a G, DR S35, J5Fat«f, ACID-5TAS @ |
4. Scalability 8 HIFIAIS: FAICAT ST 3 BLII ANT S (A ATFAHT |

5. Integration/Interoperability: API 3 ISO 8583/ISO 20022 f$f$s s1starst — NPSB, BEFTN, RTGS,
SWIFT, MFSI

6. FTHES FAATIS: 1A I B, KYC/e-KYC, AML &g
7. TARIFI UI/UX: 5361 AFSTsI=, Jiear orgt s, accessibility |
8. IZYW L I (AT, BT FITHIF, A (IG5, QR (ITTB, GHENG, AT 8 FIE IR |
9. MIS 8 Analytics: IRE#FT T [N 8 GHRTG|
10. FFCITTFRCITIISTel: modular SNfFEHEIF, AT WITTs 8 vendor ANG|

A (J) BSCS Officer IT 2020

RFID has huge applications in business, especially in supply-chain management and toll collection
systems. Show the basic working principle of RFID in brief.

RFID (Radio Frequency Identification) (%8 o5 IR I (P! IG/ITSP FHLFTOIR 8 =1+ 2oy

IS FIIK 2AYS, IFI0GI WCo! line-of-sight TSt =1

@ RF signal + =If&
Host / Middleware RFID Reader -‘--+-V+-----Pp , oil
Ant. Chip antenna
+ Database (Interrogator)

RFID Tag
@ Tag ID (9% (backscatter)

5@ 2.52: RFID TsBtaa 31 =181 @ iyl
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T (5) Tag (transponder) — SR (unique ID 8 (GBI FRIFH) + WITGAT; (2) Reader
(interrogator) — THICEFIT WL @68 AFS ST 8 839 FF; (9) Host/Middleware 8 Database —
FIFrAL:
1. Reader SiIeB1 ey AR fascicafsia @fow o35 o (interrogation zone ¢ofF =)
2. Passive tag fRors IBIfT 2ors ses~y Wik (induced) *IfS ey 591 o] ¢; active tag Fems IR
i 5t (v &)1
3. Tag ©IF unique ID/CGBT ATT IFSE modulate FE FIS ASIT (passive-a backscatter)|

4. Reader 3ta® decode T host-@ ATSIT; host TG WET Fher T (TN (GBI (O (ST, 3TS617
TITG) |

Band fFicats LG J[IRF

LF 125-134 kHz ~10 cm A *rFFAY, access card
HF 13.56 MHz ~10cm-1m =B IS, FABER, NFC

UHF 860-960 MHz BISERRIOES SIS (637, JEAPGAP GBI

SITTISY: SIS (B3 2ATCEAD/ 1oy FAFET Grifeg; (Bt STt S1fST FICE ASIEAT tag (ATF AT (ATT (BT M,
[FICH ﬁ access control 3 W‘T’J‘/W‘T EI %2; contactless WI

&9 (K) BSCS Officer IT 2020
Make a list of LTE network elements.

LTE (4G) (GSTIFT I 3T EPS (Evolved Packet System) = E-UTRAN (IS @) + EPC (Evolved
Packet Core)| «ft s/osyef IP/packet-switched; STt T VOLTE (IMS) ficl

Internet/
IMS

5@ 2.59: LTE/EPS-AOF SAWIH 3 3610

Totm L ]

UE (User Equipment) - (RT3 (F/fSe13s; USIM-@ 8iss #if 353 (IMSI) 8 key

eNodeB (Evolved Node B)  E-UTRAN Q@ o5 @8 R[S qI3g19MT, scheduling, handover; eNB-
BT X2 IBIACHOT TF (3G-T RNC-T FIGT ATOR WSYF)

MME (Mobility EPC (control  Attach, authentication (HSS-a3 I=RIISIN), mobility/tracking area,

Management Entity) plane) paging, bearer setup JFS
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S-GW (Serving Gateway) EPC (user FIRIIIAD (GBI FATITH6 route 3 forward; eNB-STIF Ny

plane) handover-a mobility anchor
P-GW (PDN Gateway) EPC (user JIBET @GS (Internet/IMS) SILTTTSY, UE- IP f5<sar 3273,
plane) policy enforcement, charging
HSS (Home Subscriber EPC SR (ATHIZS 8 authentication S (FGIY GIGIAST (HLR-OF
Server) Tea)
PCRF (Policy and Charging  EPC QoS @ BIfER FIfS [T FF P-GW- T=rT

Rules Function)

SF (L) BSCS Officer IT 2020

Main components of SQL are DDL (Data Definition Language), DML (Data Manipulation Language) and
DCL (Data Control Language). Give some examples of DDL, DML and DCL commandes.

e IS IS S
DDL TIBIRIR 5199 (schema) CREATE, ALTER, DROP,  CREATE TABLE customer (id INT
SFeEIfe/#{ae; MaRaTe TRUNCATE, RENAME PRIMARY KEY, name VARCHAR(50));
auto-commit ALTER TABLE customer ADD phone
VARCHAR(15);
DROP TABLE temp_log;
DML (GRTeTa (o1 oot 8 SAfFsy SELECT, INSERT, INSERT INTO customer VALUES (1,
UPDATE, DELETE 'Rahim', '017...');
(MERGE) UPDATE customer SET name =

'Karim' WHERE id = 1;

DELETE FROM customer WHERE id =
1;

SELECT * FROM customer;

DCL IRITIINNT WIS Fager GRANT, REVOKE GRANT SELECT, INSERT ON
customer TO tellerl;

REVOKE INSERT ON customer FROM
tellerl;

TCL Transaction fSaget COMMIT, ROLLBACK, COMMIT; ROLLBACK;
(=fSfEe) SAVEPOINT

Biwer: iy I3 SELECT-& @wretmt DQL (Data Query Language) fRt1ta orditat =311 TRUNCATE DDL (511 SR 0, rollback
SIS =T A1), 7@ DELETE DML (16313, rollback <t 1)

&% (M) BSCS Officer IT 2020
Number systems: (i) Convert (10010.101), = (?);0 (ii) Convert (543):0 = (?)16
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(i) (10010.101), — w=ifsis

opef TeA 1x2% + 0x23 + 0x22+ 1x2"+ 0x2°=16+0+0+2+0=18
SR 1271+ 0x272 + 1x23=0.5+ 0+ 0.125 = 0.625
(10010.101), = (18.625)4,

(i) (543)10 — EHITSHI (IFIT 16 foea Sist)

ol SINHA I Hex &%
543 + 16 33 15 F
33+16 2 1 1
2+16 0 2 2

SIS N6 (ATF T ATS: (543)10 = (21F)16
[IBIB; 2x256 + 1x16 + 15%x1 =512+ 16 + 15 =543 ¢/

¥ (N) BSCS Officer IT 2020

Insertion sort is a simple sorting algorithm. Write a program to sort some given numbers using the
insertion sort algorithm.

Af&TS: Array-3 13 QI ORI 2 — I sorted WA 8 TITAR unsorted S| &ffS &1tsf unsorted SR
2 T2 (key) fRTT sorted SRTIF IT SAMAGTAT OF TF GIH SR key-&F TS FIF I 77 — S
RITO AGITNIG Hool |

/* C */
#include <stdio.h>
void insertionSort(int a[], int n) {
for (int 1 = 1; 1 < n; i++) {
int key = alil;
int j =1 - 1;
while (j >= 0 && al[j] > key) {

alj + 1] = a[jl; /* ©iw w=re
*/
J==F
I3
alj + 1] = key;
I3
I

int main() A{
int al[] = {12, 11, 13, 5, 6};
int n = sizeof(a) / sizeof(al[0]);
insertionSort(a, n);
for (int 1 = 0; 1 < n; i++)
printf("%d ", a[il);
return 0; /* 5 6 11 12 13 */

// Java
public class InsertionSort {
static void sort(int[] a) {
for (int 1 = 1; 1 < a.length; i++)

{
int key = a[il;
int j =1 - 1;
while (j >= 0 && al[j] > key) {
alj + 11 = al3jl;
J--i
}
alj + 1] = key;
}
}
public static void main(String[] args)
{
int[] a = {12, 11, 13, 5, 6};
sort(a);
for (int x : a)
System.out.print(x + " ");
}
}
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Pass ¢6f9=: [12, 11, 13, 5, 6]

i key JG Array (9t3)
1 11 12 B9 A, 11 index 0-@ 111211356
2 13 13> 12 — TTIHS! (73 111213 |56
3 5 13,12, 11 TBIF A, 5 index 0-4 5111213 |6
4 6 13,12, 11 TBIF AR, 6 index 1-4 56111213

Complexity: Best O(n) (STt (ATF sorted), Average/Worst O(n?); Space O(1); stable 8 in-place — (=IB
I ATT-SAIGUCT (GO Y FILFA

&% (0O) BsCS Officer IT 2020

The primary function of TCP is to turn an unreliable network into a reliable network that is free from lost
and duplicate packets. What are the functions performed by TCP to make a network more reliable?

IP B4 best-effort — 2TIFG AT, MIATS WIS, TN INANCS I {IIF WNMCS A1t | TCP [eea @ rarsca e
fRSawI9 byte-stream GI_T (7
1. Connection management: (SB! ATSITHIF WISt 3-way handshake (SYN — SYN-ACK — ACK) ficst Gox
2% 2g© 3 initial sequence number RN, FITT 4-way (FIN/ACK) Te s« sife|
2. Sequence number: &fSTS byte-93 FNF 97 ANF, T AT A &H WK segment AFF & SATGIT
43R duplicate segment *I91& g IV V|
3. Acknowledgement (ACK): 21915 cumulative ACK fits i #1988t (I byte 1T TR |

4. Retransmission: A8 ST (RTO — RTT (TS steA1) ACK 91 9Ta segment SR 2A131w; oft duplicate
ACK (oITeT timeout-a3 T 91 FJ fast retransmit|

5. Error detection — Checksum: 2if$f6 segment-@a (header + data + pseudo-header) checksum; 78
segment IS TT AR 21T AT ATSITAT 77|

6. Flow control: &1 receive window (rwnd) SifRTET (437 F©6T (SBT &7 FICO AR — sliding window
(AT BT AP GRET 8Tl AT (7o |

7. Congestion control: (AGSIHT GG JCA (AJEF T R — slow start, congestion avoidance
(AIMD), fast recovery — SCeT 21T JIFITAT FCH |

8. In-order, byte-stream delivery: SUIfST* QY FHITANE, HIF2A (GBI AT

Tad 141 foors

"Functions" &% b-bf6 16 + @FB (@B 3-way handshake f5@ (Client — SYN — Server; Server —
SYN+ACK — Client; Client = ACK — Server) fitet #jof 799 21 ST IQI_AT TS|

2.8 Paper F — BSCS Assistant Programmer (Job ID-25106), ©5.50.203% —
wojef oot

T L
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SIS Recruitment Test 2026 (Written Part) — Assistant Programmer / Senior Officer (Assistant
Programmer), Job ID-25106 — ¢T “IS$Ia T @3 I3 (o1t

oI ©d/50/203Y (RTefe 72 w80/303V)
GBI 2 99BT, 200 TH: Subject Related &% 5-5¢ (5& x 50 = 5¢0) + Mathematics 2% Su-55 (8 X & = 20) +
English Proficiency &% 20-3% (50 + 20 =v0)

Foa T wygfRs Al AT 51afB o (NLP, Generative AI/LLM, MCP-573 agentic Al, RAG); %5 sifafS<s fRsias o
Aty (capacity planning, cache AMAT); @3f6 BST trace; UML-5T% @36 OOP design; 20 F9&F G316 English
essay

AT 2.5-2.9-AF WCOT 7, A3 (AT QAN TSI ST FJT 30T — IS 8 English w#sm — Fige
aft 93 AHT TCECT STFATEF (19N QR FITET AIFIF FIOCT Sitet! mfome | &S technical $eg @i
CEly @ FISITAI (&14l, Tt a-b NG e ofef 793 e T

&> BSCS AP 31.10.2026

Explain the OSI reference model and the functions of its seven layers. (10)

OSI (Open Systems Interconnection) reference model 55b8 ST ISO ST F(S; aft @68
TSNS SASTS layer-a S5t 3| &AfSTE layer @i A e w7, A6 layer-a3 GIRT IRTF FE @R
TR layer-& GIRT (¥ — et forq 97 vendor-a3d hardware 8 software QFSR FIGT FICO AN | (GO
ST T ATST layer fAerg header (5t T (encapsulation); 2191F STE6T FN GTSTEAT AT @
(decapsulation)l

7 Application JIRIIIET WIFATHF 8 @GSN W& interface: 3- Data HTTP, FTP, SMTP,
134, file transfer, @I WA, name resolution DNS

6 Presentation (GbI SIWIGI F9NST (character code), Data TLS, JPEG,
encryption/decryption, compression ASCII/Unicode

5 Session Session FI9IF, IHAEH 8 TNIfY; dialog control (half/full  Data RPC, NetBIOS

duplex); recovery-g &=y checkpoint

4  Transport Port number 53719 I end-to-end (process-to-process)  Segment TCP, UDP
delivery; segmentation 8 reassembly; flow control; error
control 8 retransmission

3 Network Logical (IP) addressing; routing — Rf$y AG8TFI Tty Packet IP, ICMP, OSPF;
#i2f fR164; packet forwarding; fragmentation router

2 Data Link Framing; physical (MAC) addressing; error detection Frame Ethernet, PPP, Wi-Fi
(CRC); medium access control; hop-to-hop delivery MAC; switch

1 Physical BT bit-F @APIoF, W I @SS Fsans e #ndr;  Bit UTP, fibre, hub,
cable, connector, voltage, data rate, bit synchronisation repeater
fReftae s
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ofef 797 cortS

T9IF (I 6 mnemonic "All People Seem To Need Data Processing", encapsulation fRTT @3 #1134,
93 TCP/IP AT O3 13 (qist F31: TCP/IP Wtwet OSI-F ¢-a fifeitg @i Application layer @32 -3
e 96 Network Access layer AT SHIRI: ATRF SGIRAE WIRFR Yo7t HTTP (L7) (BoT TLS faeg
encrypt 33 (L6), TCP segment-@a port 443-9 I3 (L4), IP T route 3T (L3), Ethernet M frame =T (L2)
@32 fibre e fSisrytet fRom Swdiear =3 (L1)1

&% 2 BSCS AP 31.10.2026

What is deadlock in an operating system? Explain its necessary conditions and methods of handling
deadlocks. (10)

Deadlock 3T 997 AB6 WIFT (TAF FAFIG process HIPIEAT 5 block T A, FIR &AfSG process
OFB resource 4TI (@Y GF3 TAT N process-aAF i AT resource-a S5 WCHH FH| (O3 AWNTS
AT |1, resource BIGCS AT I, I GOS8 (S AT AT

R1

held by P1 Wﬁs
P1m held by P2

R2

5@ 2.58: Cycle-J& resource-allocation graph — P18 P2 deadlock-Q GG &ITg
51Af6 ATTETANT *1$ (Coffman conditions) — BTG *I$ Q3 STV o7 213 (FIeT deadlock TBTS AN:

1. Mutual exclusion: ISS A6 resource o1 FF T FAT T AT — QFFANC (FIA AFT6 process Gifo
JI]RIT PO AT

2. Hold and wait: 95 process W&® QI resource & @A WA resource-aF Gy ST FH|

3. No preemption: (FITT resource (S FF (&G (ST TN F1; process CIBRIT TG SI3 Y& 3T

4. Circular wait: P1 — P2 — ... » Pn — P1 — a79 Q30 b AT, (T ATONF ARIGAI 40 AT
resource-a Gy WA FA|

Deadlock JINSAIAIF 9igfS

IS I QIFet Frei

Prevention Rfte a1 (T ws© Hold and wait: 3 resource QI 5181 No preemption: SFRIE
AFB S FLUEIS SOy 72l BT 7ITS AT resource (0 78T Circular wait: resource-
Al STANE 79K AT I S&R&F 518 (Mutual exclusion SRS

v 3 A AT)

Avoidance TR NI I T &AfSf6 process =Mz 1F ST Hifzwl &g, Banker's algorithm
(I O3, T4 6T TIB13 I Q¥F (@I TN Hiey 471, Tew AfSTB process =g Fawe
safe state-Q AH gis|
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Detection and Deadlock 96tS (M\aI, Wait-for graph-a cycle cdret; process abort I (RS, I 96

recovery ST e IT I GBI FR) WA resource preempt FF FB victim-G rollback T
S1e MSI recovery
Ignore 0T (ST (T deadlock  Windows 8 Linux-a3 Jtat general-purpose 0OS @t 3739 3,
(Ostrich) Fnifoe w6 JIRIIFIN I administrator WBTE TSN process restart FEF
iefFe Surzae

Transaction T1 {25119 A lock 35ta ©19919 B 51%; T2 {2511 B lock 35¢a ©19919 A 51 — @fF circular waitl
DBMS aft *Te @ a3f6 transaction rollback I (detection and recovery)| SRS SITEAT ST
I 7R 9031 SR F 2377 lock FAT — TS circular wait 73 I (prevention)|

A% ©  BSCS AP 31.10.2026

Explain the ACID properties of database transactions. (10)

Transaction 3t FIFG database operation-a3 AFTH Wed, TN FITGF AFT6 logical AFF 57 FE — @I
fund transfer| IAST AL WP IIDTFIKNT AFCIN FICSTT NS (TOT (T AIF AN, Tar=5 DBMS wi=afG
&f* e A oot (v — ACID |

-- Transfer Tk 10,000 from account A to account B

BEGIN TRANSACTION;

UPDATE accounts SET balance balance - 10000 WHERE acc_no = 'A';
UPDATE accounts SET balance = balance + 10000 WHERE acc_no = 'B';

COMMIT; -- or ROLLBACK if anything fails
ey e Transfer-a3 Gfta DBMS Fleiq fAf<es sta
Atomicity T 7], 79 g3 91 — aAfSH A (TF debit R8TIF #IF server  Undo log, rollback
operation 9 (X, WA 9F6S crash 3t debit-f6 AifSs
A (undo) TT; BIFT FAT AT
Consistency Transaction database-& @36 (I8 A + B-a3 (N5 sifssmer Constraint (CHECK,

I QATF ANII0 (I TIFT @FW;,  WARIG® AeF; g FAAr foreign key), trigger,
57 999 8 constraint IS AH SIS Fow FwF [ Ay application rule
=1

Isolation AFJCNS Bl transaction-STeil @t Transfer 5IpItat e GiiMce  Locking (2PL), MVCC;
WHAET uncommitted ke (Mg T; BB FUET A T T A isolation level Read

TAPA 99 T (AT TS 96 (T debit 2A0% g B-© Uncommitted —
217 GBI Brey QT credit =W Serializable
Durability GFIIF commit T RIS [gye "Transfer successful" SMS Write-ahead log (redo
3415 I crash-a3 #73 o= AF TR #iF transfer-5 log), disk-@ flush,
replication

Isolation =t et g w1RsIfS (anomaly) 9C6: dirty read (uncommitted (GGt #1GT), non-repeatable read
(93 row 7 19 (431) W3R phantom read (AT BIATAT query-CS TR row (4T ()| Core banking
system ACID-93 821 fA$3 ¢; W= NoSQL system scale-a3 Ty aft RifAeT (3 o9 IwceT BASE
(Basically Available, Soft state, Eventually consistent) (m31
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&% 8 BSCS AP 31.10.2026

What is Natural Language Processing (NLP)? Discuss its major techniques and applications. (10)

Natural Language Processing (NLP) 3t artificial intelligence-a3 @36 =141, T FENSHIRCE NI OIS
— (Y 8 FAT — JATS, YT FACS 8 (S FA0o T%6¥ Fcd | @ft 9few=E machine learning-a3 s &
1 939 4f6 fi: Natural Language Understanding (4T (3t =12l (35 F41) 93% Natural Language
Generation (141 ¢ofF a1

A FHIA (9T T pipeline)

1. Text pre-processing: tokenization (T4t *I31 I sub-word-& $Ist 1), lower-casing, stop-word
removal (the, is, a), stemming (running — run, (.G (G) QIR lemmatization (better — good, NS
R FE)|

2. Syntactic analysis: part-of-speech tagging (noun, verb ...) @3 parsing (ITFIT FFIATS TS CofF
34|

3. Semantic analysis: named entity recognition (3, afSHH, BIFRF WF, ©IfFY *H1& F41), word-sense
disambiguation, coreference resolution|

4. Text representation: Bag-of-Words 3 TF-IDF (fefoo! SIS @&H (ST #134-51); Word2Vec 8
GloVe-a3 Wtst word embedding, Tt A3 W ST vector REI Sy I

5. Machine learning 8 deep learning model: classification-a3 &=y Naive Bayes 8 SVM; sequence-a3
T RNN/LSTM; IS9IH o1 self-attention-f$f$F Transformer (&XR0F G5 BERT, (X &3 GPT-41T64
model)l

st

¢ Chatbot 8 virtual assistant — I GF1, T16 block FAIF NTST FITST :8/Q SRIIRN|

¢ Machine translation — J18&1 <> English (Google Translate)l

e Sentiment analysis — review 8 SINIfEIE TLIH (TF S oINS AT |

e 3.(Y37 8 SMS-a spam 8 phishing *_IaFa9 |

¢ Speech recognition 3 text-to-speech — voice banking, IVRI

* Text summarisation, information extraction — KYC ¥, §f&#1a, QIteR 9fY (AT (T (&3 411

¢ Search engine 8 question answering|

BItAE;: S™98ST (ambiguity), I957 (sarcasm), &5 (context), QIR IS FroT low-resource ST =) AfNe
CTOI|

¥ ¢ BSCSAP31.10.2026

What is Generative AI? Explain how Large Language Models (LLMs) work and discuss their applications
and challenges. (10)

Generative Al (&1 Q9 Al 1 8y IfAKr9 It label SFeST 71 B¢ training (GBIF A6 *1Td TG« FC66
— @141, BfF, WG, S8 AT code — tofF T | Turel: ChatGPT, Claude 8 Gemini (74T), DALLE 8
Midjourney (29I Large Language Model (LLM) =t Rfers Rfers= parameter-g& @36 generative
model, T ST @RIT 8 (o FAF Ty [ofe AR ((TUF 8217 train FT 2T

LLM FSItT o1 Fd
1. Tokenization: input (T4 token-Q (¥137 T ¥4I TYst FA1 7, AfSTHE QF6 TRAMT 31t 31 771
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2. Embedding: &S5 token @G vector-a #if3es 77; positional B3 (15t T 3T, TS model *IHF &F
QT

3. Transformer layer: & S 3T self-attention mechanism — &fSf6 token Query, Key 8 Value
vector sie d A3 5 T Wy AfS token-az AfS FS6! "HITTIS" M, QSR 25T 4T 2TS (TN
7IF "bank" I bank account)| a3#F feed-forward layer A, O FEHF TG layer 9B 8AF
SNIHI0 ATGIT A |

4. Next-token prediction: I¥ layer vocabulary-3 2f$f6 token-93 &3 @6 probability o; @F6 token
MRS AT T (temperature e RAfEFs), input-a3 M G M8 77, A AfFIT ST 517 — QtF 0
autoregressive generation|

5. Training: () self-supervised next-token prediction fita fifers= f§ferw= token-a pre-training; ()
instruction-a3 8?1 fine-tuning; (5) ST @ [RJ19M TS NI feedback WTT alignment (RLHF)I

Input "The capital of Bangladesh is" — tokens — embeddings — N transformer layers —
P("Dhaka") = 0.97 — output "Dhaka" — repeat

e SRIGII chatbot 8 assistant e Hallucination — SRR 57 g1 Tw
e Code generation 8 debugging e Training (BT (AT &S bias
o fIoND, MFT 3 piEoitag TITHa o (STPRITTST @ (SN2 (GBI 15T
o I 8 FAGG (1T o fRrIar: prompt injection, phishing 3t deepfake-a
o Af47 89T search 8 question answering AR
(RAG) e T compute 8 G 24J6
o %1, f6BBAY, data analysis e Knowledge cutoff, Sifsi® explainability, copyright STty

I3 RFSTEAT LLM I<[3F I YIRS private deployment, e a2 (AT retrieval, IEa
IS @ logging|l

S v  BSCS AP 31.10.2026

What are a compiler, an interpreter, and an assembler? Explain their functions and differences. (10)

f$4f63 language translator — == system software, T O SIFIT @ (ATANE CPU BIAITS T Q97
machine code-A FHTI FI|
* Compiler: 9Jtat high-level c2l1a (source code) BIATHAIF WIS QFIIE machine/object code-a SHI™
I AR AT executable HIZ (O FF| 2T (TS RNTATEIF 217 9 error QFANY GIFRT | 4194 lexical
analysis — syntax analysis — semantic analysis — intermediate code — optimisation — code
generation | SWRA: GCC (C/C++), javac (Java — bytecode)l
* Interpreter: (TANF QFANT QFB statement FIT TFIM 3 execute FF, WM (FICAT executable
COfF FCF 71 &AAY error-A (ATH JMA| SAIRIT: Python, JavaScript engine, Ruby, PHPI
* Assembler: assembly language ( M0V, ADD -9 TSI mnemonic) (ATF machine code o 33,
SIS FB instruction (ATF @FB machine instruction| SwrRge: NASM, MASM |

Source (.c) — [Preprocessor] — [Compiler] — assembly (.s) — [Assembler] — object (.0) —
[Linker] — executable — [Loader] - memory
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fofe Compiler Interpreter Assembler

Input High-level language High-level language Assembly language
TRITT 9FF R (AT 9FANI I3 I3 AT Tt assembly catans
TrSHG Object code / executable (FITAT object T3 (73, FIIMR 5t~ Machine (object) code
Execution sifS e (W13 W) N (ARSI BIAHT Y WR[_™M)  To

Error Rt Compilation-a3 #IF 3] error 2AYT error-Q (Y I Assemble FF1F 217
oE & (object code AH® ATF) TN )

Debugging QAP BIOT SRS SICEC 1O (low level)
TrrRef C, C++, Go Python, JavaScript NASM, MASM

Hybrid: Java &0 javac 4t bytecode-a compile 39, SI991F VM (If6 interpret FF QIR 99 9 70
WLFSTATS JIT (Just-In-Time) compiler f4tg native code-a compile @ — portability 8 5IfS FBI3|

A% a  BSCS AP 31.10.2026

What is the difference between HTTP and HTTPS? Explain the HTTP request-response cycle and common
HTTP methods. (10)

HTTP (HyperText Transfer Protocol) XT client (browser/app) 8 server-a3 (&3 STF FAGB WMIH-2AHI
application-layer protocoli @ft stateless| HTTPS 2tett TLS-encrypted SIRTINST (9o M 359 FJT HTTPI

fofe HTTP HTTPS

Raroret Plain text — <t #GT T ITAICHT T TLS it encrypted — confidentiality, integrity 8
server authentication

Default port 80 443

Certificate SIS 9T Certificate Authority (¥t SSL/TLS certificate =Tt

URL / http:// — "Not secure" https:// — padlock (Stet o)

browser

Ry Eavesdropping, man-in-the-middle, QAT A Yo

session hijacking

BISEES (I public, TAATAA FAGCEGT & Login, payment, 316 H1RfF2-9F G5 Irroyess,
SEO-T G583 QIte!

HTTP request-response cycle

1. DNS lookup: browser domain name-& (49 ibanking.examplebank.com) IP address-4 i8I FF|
2. TCP connection: server-a3 s port 80/443-@ 3-way handshake (SYN, SYN-ACK, ACK)I

3. TLS handshake (&<=1 HTTPS): server SI certificate #1513, client ift TIB13 T, AL §3 #I5F session
key-(S OF5 S =T

4. Request: client a5f6 request line (method, path, version), header 933 @f&&F body NS
5. Processing: server request-fb route 3, application logic 51&T, database-a query |
6. Response: server a3fo status line (status code), header 8 body (HTML/JSON) (F3© (M¥|
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7. Render / close: browser (»1Gifb render FF; SIS request-ad Ty connection CATST 1T T (keep-
alive) AT I5 9T 371

GET /api/accounts/1001/balance HTTP/1.1 HTTP/1.1 2060 OK

Host: ibanking.examplebank.com Content-Type: application/json

Authorization: Bearer eyJhbGci...

Accept: application/json {"account":"1001", "balance":52340.75}
Method STty Safe / Idempotent
GET aFfB resource IGH/S=T it / ot
POST T9A resource ¢S I (BB SN (ST ((INF fund transfer) /A
PUT 9B resource o9 afSgrom v/t
PATCH Resource-93 ST IA1sm I/ SIRINY 7Y
DELETE GG resource Y0z FaAT =1/ =5
HEAD, OPTIONS & header; (B9 &4 method SIe I TS 51891 (CORS) =t / =

Status code-a3 cxfet: 1xx informational, 2xx success (200 OK, 201 Created), 3xx redirection (301, 304),
4xx client error (400, 401, 403, 404), 5xx server error (500, 503)|

A bv  BSCS AP 31.10.2026

A login page constructs SQL queries by directly concatenating user-supplied usernames and passwords
into SQL statements. Identify and explain the potential security vulnerability, demonstrate with an
example how it can be exploited to bypass authentication, and recommend measures to prevent the
vulnerability and store passwords securely. (10)

gderet: SQL Injection (SQLi) — OWASP Top 10 (A03: Injection)| IRRIFFIKIF input SIS SQL T &y
TG WS database (GBI WIF code AW FICS AT T WIEHIFIGT input box-a SQL syntax f&td query-
T W=f uTet MTs #Itd1 @3 design (ITF RS @IRAT T (T password plain text-a 3o — TGS @i
BFOF 0|

// Vulnerable code

String sql = "SELECT * FROM users WHERE username = '" + user
+ "' AND password = '" + pass + "'";

ResultSet rs = stmt.executeQuery(sql);

if (rs.next()) { loginSuccess(); }

Exploit — authentication afSta ataat

Input Database SI51teT (T query GBIl TATHA

Username: SELECT % FROM users WHERE username = -- password TIGI30Id WG comment
admin' -- ‘admin' --' AND password = I T = admin R login
Password: 'anything'

anything
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Username; ' OR ... WHERE username = '' OR '1'='1" 5B STIITT o7 = < row (TS T =

"1'="1 AND password = '' OR '1'='1" AN JIRPIFIIAT (21T] administrator) R
Password: ' OR login
I1I=I1

IS HS: UNION SELECT et &1y table #IGl, J5ieti™t Inerlal, ST stacked query SIcNIne B ' ;
DROP TABLE users; --1

sffstary

1. Parameterised query / prepared statement (& STNII): SQL-AF FISTHT |ITst {FF FA1 2T; input
HAMISII ATSITAT TT IR AN (GO RO 17 7T 1 Stored procedure 8 ORM (Hibernate, JPA)
FRFOINR IRT FACET GF3 JI5! 1S T |

2. Input validation — username-a3 <y 8 SHEF &7 allow-list|

3. Least privilege — =If3t*Ita DB account table drop FHCS I WA (T FIGTS AN |

4. Generic error message — JRAIIIIINNE FAET SQL error AT I 1|

5. Web Application Firewall, code review, SAST/DAST 8 penetration testing; account lockout 3 rate
limiting|

// Fixed code: prepared statement + hashed password

String sql = "SELECT id, password_hash FROM users WHERE username = ?";

PreparedStatement ps = conn.prepareStatement(sql);

ps.setString(1, user); // input is data, never code

ResultSet rs = ps.executeQuery();

if (rs.next() && BCrypt.checkpw(pass, rs.getString("password_hash"))) {
TloginSuccess();

}

// At registration:

String hash = BCrypt.hashpw(pass, BCrypt.gensalt(12)); // salted, cost 12

Password fAatoitm siggsset

* YT plain text T reversible encryption-AQ 14T I F1; (FIT hash ATHA FACO I

» &3, salted password-hashing algorithm 59215 F4: Argon2id, berypt It PBKDF2 — MD5 T SHA-1
T, ST QST oo AR ARG OleT IR

o AfSE IETFIAT T W random salt rainbow table @<t 52 T; @foas N9 pepper
database-a3 JI3CF I 37|

o =If&NT password policy, multi-factor authentication (OTP) 432 login STHF Ty HTTPS JToa

PP

A S BSCSAP31.10.2026

A ride-sharing application supports cars, motorbikes, and CNG auto-rickshaws, each with a different fare
calculation method. Design the system using appropriate object-oriented programming (OOP) principles
and draw a UML class diagram illustrating your design. (10)

Design-a3 I A9t ST THIRE=F ore! Wity g aAfST w3 ©f Saeng R I o wyar s

abstract class Vehicle Wg@eifR® i3, 9 Q{6 abstract method calculateFare() , @32 AfSH I_IERET

439 1fB override A1 Ride class Sif3< 499 1 (G438 vehicle.calculateFare() call I
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0OP ifS AT TS

Abstraction Vehicle abstract @32 body ®IGI3 calculateFare() @rFel I — aft FFaC0 3R
JCA, PronI I
Inheritance Car, Motorbike 8 CNG Vehicle -(F extend T QIR OF LI field-STT (regNo,
baseFare, perKmRate) AFII=IT I
Polymorphism &S subclass calculateFare() override 3, runtime-a sf3<s version-fo e
(dynamic binding)
Encapsulation Field-®TeTl private / protected ; (JB (FIeT method-aQ NILTNS IRATT
Open/Closed 9T 439 ((TW9 Ambulance ) Ride =T Incers A9 subclass RO st F71 T
principle
Ride «abstract» Driver
- - Vehicle :
- rideld: String . ] 1 1] - name: String
- distanceKm: double - regNo: String drives | - licenseNo: String
- durationMin: double uses # baseFare: double - -
- vehicle: Vehicle # perKmRate: double + acceptRide(r: Ride)
+ getFare(): double + calculateFare(km, min): double
+ getType(): String
Car Motorbike CNG
- perMinRate: double - helmetIncluded: boolean - waitingRate: double
+ calculateFare(km, min): double + calculateFare(km, min): double + calculateFare(km, min): double

5@ 2.5¢: UML class diagram — &ifST6 I1=_m== (AT abstract Vehicle-93 it generalisation (1t fagen); association Ride-

Vehicle (* (dt<F 1) @ Driver-Vehicle (1 (Xt 1)1 Italic = abstractl
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abstract class Vehicle {
private String regNo;
protected double baseFare, perKmRate;
Vehicle(String regNo, double baseFare, double perKmRate) {
this.regNo = regNo; this.baseFare = baseFare; this.perKmRate = perKmRate;
}
public abstract double calculateFare(double km, double min); // abstraction
}
class Car extends Vehicle {
private double perMinRate = 3;
Car(String r) { super(r, 80, 40); }
public double calculateFare(double km, double min) { // overriding
return baseFare + perKmRate * km + perMinRate * min;

by

class Motorbike extends Vehicle {

Motorbike(String r) { super(r, 30, 18); }

public double calculateFare(double km, double min) { return baseFare + perKmRate * km;
}

F
class CNG extends Vehicle {
private double waitingRate = 2;
CNG(String r) { super(r, 50, 25); }
public double calculateFare(double km, double min) {
return baseFare + perKmRate * km + waitingRate * min;

I

class Ride {
private Vehicle vehicle; private double km, min;
Ride(Vehicle v, double km, double min) { vehicle = v; this.km = km; this.min = min; }
double getFare() { return vehicle.calculateFare(km, min); } // polymorphism

aFR Thal, fS9 30 ©fst (8 km, 25 NG, Swacyst b6)

Car: 80 + 40 x 8 + 3 x 25 = 475 Bt - Motorbike: 30 + 18 x 8 = 174 Bt - CNG: 50 + 25 x 8 + 2 x 25 =
300 Bt |

new Ride(new CNG("DHAKA-THA-11-2345"), 8, 25).getFare() — 3001 #t< surge pricing I &G (JI5Y
JACo Strategy pattern (XieTml a6 FareStrategy interface) = T I

&% >0 BSCS AP 31.10.2026

What is an agentic Al system, and how does it interact with external tools and data sources? Explain the
roles of Model Context Protocol (MCP) and an agent harness in an agentic Al system. Identify two
common risks associated with agentic Al systems and explain appropriate mitigation strategies for each.
(10)

Agentic Al system 3Tl RS LLM-9F @911 ¢ofF @97 a5i6 Al system, T QBf6 26 @F6 S8l e
A FIS LIt TN FTOIT aFH ) WS B8 F3: @ft AT @, @ Fio T3 ©f 5 37,
tool IRIF IR, FATHA AL ETHYT FF IR OT NI FATSF TG FCF | SUIRIT: "G 79 7 RTGS
transfer TS QI TR, FIA TGS I, AR ATST =217 Ty @FT 3-(130F 45701 (ofF FET 1"
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Tool 8 (G617 s fiAfFFar — agent loop

1. Perceive: 5% @ INIF 2575 (FWIFFAF, memory, retrieve FJ1 A1) a7 FH|

2. Reason / plan: LLM #It33 &1+t 3 03 Q32 Ao (6 tool IS |

3. Act: aft @B structured tool call (function calling) ¢SfX w3, (INF query_db(sql=..),
search_docs(..), send_email(..) | Tool-f6 model-a3 I3 BT |

4. Observe: tool-Q3 FTwa (row, API response, FIBCAT PAGG) AT context-Q (ST 7T

5. Repeat: &%) 939 JT (FIAT stop condition T ST 1S ARG, ST [

Agent harness [ MCP server: database

\
! 1
! 1
! 1
: loop - memory :
! LLM permissions !
User / goal guardrails - logs 1 MCP server: documents
I
! (
I
I
]

MCP client(s)
[ MCP server: e-mail / API

_______________________________

f5@ 2.5 Agentic Al — harness LLM-G fRIta loop B1erT @32 MCP server-a3 S tool-a csiigrg

Model Context Protocol (MCP)-a3 gfiat: MCP af6 open standard (2028 STt Anthropic 2% I,
QY= JFAFSIE 9J31S), T Al application-F IR tool 8 (BHIF AN T& FAF OF 6 Ao 5o [ g
— At AT "Al-a3 USB-C port" I&! 31 MCP 2ot &if$fe model-tool (SGIR S5 Sia™T custom
integration =TSt (M x N); MCP 135t @316 tool aFI1 MCP server fROTR GIGITAT T QJ2 (AT MCP-
%% application (host, 31 MCP client-a3 S130) Gift 19219 IS 21 (M + N) | Server fSa5 f&fast sier
d: tools (model (T FIETSTEAT call FICS AAH), resources (FI3A T (FIFCGI WO (TBT) QIR prompts
(template)| IrSISTAT local (stdio) It remote (HTTP) transport-ad @9iF JSON-RPC 2.0 <7319 F(F, 43R client
runtime-& (St (T QB server F Ft 7|

Agent harness-a3 $ffiat: harness 2 model-c& fta ATt software, I AFB LLM-E FIFT agent-a
231 1 Model 8 @41 (SfF FF; harness: perceive-plan-act-observe loop BT, model-&F system
prompt, tool definition 8 context 2NS1T; model T tool call 51T S execute I (FIAT I MCP-T ILTN);
context-ad (M= 8 memory JINTY; permission AW FR (A tool, &1 (GBI, (I FITS AT
IV FAI51GR); guardrail, retry, timeout, &T9f @ AFCEI AT AT F(F; WL audit-aF T log A | Claude
Code 8 @ & coding agent AT harness-a3 SwRA |

I (3 B SR

5. Prompt ST (91, 3-(73, AL A tool output- 31K tool 3 retrieve FI FAGHE N T, WIS

injection 9T (T (SO FIIE! O N (TGB! fROIR s19ly F41; system instruction 8 (GBI ieTwT

(R ("SI TR ST R A1RF Sifei<pr ... Jr4T; input/output filtering; tool 8 SBRI allow-list;

indirect) -(S AS18") @R model ISTEAT A BE ~ TRRQUAISA IICSI NS MY RFooIae o<,

red-team testing

2. Excessive  Agent-a3 ATIGAT (BT &f* Least privilege — fS56wI read-only access,

agency / permission AT, ST 7] G @A I ANS-21fR credential; So-2R I SRS

wfFaem SIS hallucinate g, Q3R FfoF1 8 g1tof human-in-the-loop SFGT+; sandboxing;
ARSI IS I (A (TFG (7 (AR ST @ rate limit; dry-run mode; <3<f audit
1, g1 fund transfer, (GBT <515) logging 8 monitoring; @G kill switch
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Trg¥ FAF ool W7 JfF: hallucinate T Terwal ©U7 RO [RCNE 11, IREI GIAT GM9IF (TOT H1,
HfAfA® 46 AT loop, WL =Y TR

AR 5> BSCS AP 31.10.2026

Differentiate between full, incremental, and differential backups, and recommend a backup strategy for a
bank that needs to minimize data loss and recovery time. (10)

fsfe Full Incremental Differential

T B =T R1oe 519 (GBI, (IS CICHICA 4T *IF backup-93 #1719 full backup-93 %
Backup-a3 SRCGCT &t ST N WRIR; #1dd full #15Q afSha
SR IS

SIS I & I I TN, 2ifSh= qte

storage

Restore-a I 8 II=Y full 19 full + ©1F 7177 &AfSf incremental, 19 full + (I AT

SISt FHIYAIE differential

Restore-a3 ST PO SCHCY 19, a0 set AT I T8 A A& TO

sifS chain ¢ste T

Suisad — S full backup, IEIF [T

Incremental: S&ER full + =fS + A7 + G + W5 restore (¢fT set)| Differential: S&ag= full +
WA differential restore (:f set)l

95 sl design f3F F@: RPO (Recovery Point Objective — SIS FOEF (GBT IIAMAT SREITIISN, TN
AT Jroin) @R RTO (Recovery Time Objective — (IRT S[9FGITIF A8 SIH) | Core banking system-a3d &=y
TIB13 ST ¥ 28 TR

T O ABITS @Fre
1. MYIRF full backup (AIZF foa ) + s s differential backup — restore-a W@ 7B set
ST, SI3 RTO 9 A |

2. Core banking database-a3 &5 &f$ ¢-d>¢ fAfSTs transaction-log backup — point-in-time recovery;
RPO F3< NG

3. S Stsnfeis BItw Disaster Recovery (DR) site-@ real-time replication — (23 data centre-aQ
synchronous (RPO = 0), T DR site-4a asynchronous — #Ii%w failover-%, Its RTO FCIF NG
(ATF FCIF T TT| A I ICT guideline SFII ILF ST DR site LTS 71

4. 3-2-1-1-0 T oft 51, S &7 Magew, Sf6 off-site, B offline It immutable (ransomware (T JT551),
TG 917 of error|

5. Backup-G at rest 8 in transit ST IR encrypt FT; access MTS 8 log F41; g [y som= o1
SO ST |

6. fNafs restore #1151 @ DR drill — (T backup FATT restore I AT T, ST 2= 77|
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¥ 52 BSCS AP 31.10.2026

What is Retrieval-Augmented Generation (RAG)? Briefly explain the main steps involved in designing a
RAG pipeline. Explain the role of a vector database in RAG and how RAG improves the accuracy and
relevance of LLM-generated responses. (10)

Retrieval-Augmented Generation (RAG) QN7 36 &, (TATH LLM SAATT IIRCAT QF 6 TWIF-5&H (ATH
AI5T B retrieve TR (TN ANLCF policy ) Q2 SIFHT 73 BANF context RO 2T I Sad
generate &I Model 8 training-a3 ST Y% FJ WA BT [AST T FF AIIAR I TAT (AT $& (AT

Indexing (offline)

[ Documents ]—}[ Chunking H Embedding model ]—}‘ Vector database ]

Query time (online)
[ User question ]’[ Embed query H Top-k retrieval [Augmented prompt]}

5@ 2.54: RAG pipeline — A& aT a1 index T T, AfSTS 2t FRTGTT %1 chunk-STe! retrieve T 5T

RAG pipeline design-ag 419 19t

1

. Data ingestion: $&3 9f2 (PDF 5TIFe1q, FAQ, product manual, database @36) Sikas 8 AfRET F41,

metadata (8e, ©ifd¥, 191, access level) a4

. Chunking: 73t (215, WAI2 W S19t FT (TN 5 overlap-572 300-800 token), Tite &AfSfG chunk

Q3f6 LI L1 FE|

. Embedding: embedding model fat &fSf6 chunk- vector-4 FioiiSs; @33 T @741 FRI<IfR vector

AT

. Indexing: vector, z741 8 metadata a6 vector database-a ST |

5. Retrieval: 933 model T IRTFIINT &4E embed FE IR S top-k chunk ¢4t (cosine

6.

7.
8.

similarity); @f&eId keyword search-a3 S AT (hybrid) @31 re-rank &1

Augmentation: retrieve ST chunk-STa "84 context (ATF GBI WIS AR BT Sy FI"-AF WOl
fROTTR prompt-a @19 T

Generation: LLM citation-51% $&x (7|

Evaluation 8 monitoring: retrieval-a3 W9 8 TB&J faithfulness #ifFrer; FfY IR index TrA=IsIM|

Vector database-a3 gfiat: aft embedding SIkF=5e FTI QIR approximate nearest-neighbour index
(HNSW, IVF) I3 (I o5 1% vector-ad 89IF %o similarity search 511w1 @ft metadata filtering (G5
B 2038-9F AHI TIFAIF, I BY I[/IIFIA (T A (AT IS #1149) Q3 real-time update THLF FH|
TmrRger: FAISS, Pinecone, Milvus, Weaviate, Chroma, pgvector-51% PostgreSQL | O3 FIRCS RAG 8¢
keyword fifeicg 711, @ref fAcg sy Jre «m

RAG Fleird fAgeret @ gifsiaet Ire

Grounding hallucination FIIT — model IBI, TIIAR FJT ©F (ATF T6I M|
BIAFIIW I — model 2FINT train T FIR 9 TFAF index-a TSt F1 T
Domain-specific 8 private (St — J71(FI ¥ policy, T base model FAET (LA
Citation 8 traceability — TG & (AT T, TCeT FHIAT TIGIR FACS I |
Access control — retrieval filter IIRIIHFIKF permission GH 5T |
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* Fine-tuning-Aad (BT AJI QIR (AT FT SRS

&% S©  BSCS AP 31.10.2026

A web application has 120,000 users, of whom 20% are active during peak hours. Each active user
generates 5 requests per minute. Each application server handles 800 requests per second, and each
request generates 2 database queries. Each database server can process 1,000 queries per second.

Calculate the minimum number of application and database servers required. (10)

AT

g9t 5 — peak FCT AfFT TIFFFIEA: 120,000 x 20% = 24,000

g1l 2 — request-a3 =F: 24,000 x 5 = &fS NG 120,000 request = 120,000 + 60 = 2,000
requests/second

gi9t v — application server: 2,000 + 800 = 2.5 = ST 54T (QFTB server SIst FJ1 T 1) = 3%
application server

4191 8 — database-a3 ¢e1%: 2,000 x 2 = 4,000 queries/second

g9l ¢ — database server: 4,000 + 1,000 = 4 = 4f6 database server

Teq: Jox 316 application server 3 416 database server|

TS TIIT Ty OF AR IS FFA

QRTEAT S00% utilisation-@ [AST YT IBI redundancy (N+1) (TSt T T QIR server-F ATT 20%
(ETITG AT TW: 2,000 + (800 x 0.7) = 3.6 = 4 + 1 = 56 application server, @3f6 load balancer-a3 ¢ig,
@3 4,000 + 700 = 5.7 = 6 + 1 = 76 database server (read replica 8 caching Iste1 F9)| Server-a3
FRAT TR ST AT SR 2fef147 A=

&% 58 BSCS AP 31.10.2026

Given the following sequence of integers, construct a Binary Search Tree (BST) by inserting the elements in
the order given: 50, 30, 70, 20, 40, 60, 80, 35. Draw the resulting BST and determine its inorder, preorder,
and postorder traversal sequences. (10)

BST-a7 S &6 node-a3 Ty, left subtree-3 19 W (F1B W3R right subtree-3 57 WH 3G | &S 794 I=
root (ATF 8F HCI I ((2B ) N T (IT 30T TS A, TOHA 1 QBB A1 Srgsh 17|

Insert AY T I I
50 — root

30 30 <50 — left 50-a3 left child
70 70> 50 — right 50-93 right child
20 <50 — left; <30 — left 30-@3 left child
40 <50 — left; > 30 — right 30-a3 right child
60 > 50 — right; <70 — left 70-a% left child
80 > 50 — right; > 70 — right 70-@3 right child
35 <50 — left; > 30 — right; <40 — left 40-47 left child
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5@ 2.5b: 21 BST (height 3; 35 IKACITT insert T node)

Traversal FH Sequence

Inorder Left » Root — Right 20, 30, 35, 40, 50, 60, 70, 80

Preorder Root — Left — Right 50, 30, 20, 40, 35, 70, 60, 80

Postorder Left — Right — Root 20, 35, 40, 30, 60, 80, 70, 50
fAte 9eR T

BST-aF inorder ST SR & FIGIAT ANF — ATAFIFO! 7T ATFCA tree el JCACR| Preorder FI5NT
root (50) AT ®F 3T; postorder IASTNT root T =g =71

¥ ¢ BSCS AP 31.10.2026

A processor has a cache hit ratio of 90%, a cache access time of 5 ns, and a main-memory access time of
80 ns. Calculate the average memory access time, assuming a cache miss requires an additional main-

memory access after the cache lookup. (10)

Average Memory Access Time (AMAT) (1T @FfG memory access-99 SSTIf*® SN QAT cache IS
TS (AT TV, Miss 30 (50% access-a) WfOF@& iRGII main memory access FT 3T (serial, AT look-
through, access)I

AMAT = Hit time + Miss rate x Miss penalty

TGN

Hit ratio h = 0.90 = miss rate = 1 — 0.90 = 0.10; cache time t. = 5 ns; memory time t,, = 80 nsl|
AMAT=5+0.10x80=5+8=13ns

Weighted o T613: h x t + (1 - h) x (t, +t;,) =0.9x5+0.1x85=45+85=13 ns v

A cache =Gt &ifSG access-a 80 ns #15IS; cache BT 51T 13 ns — AT 6.2 8 Fw (80 + 13)1 A IM

JAT AFS cache 8 memory G (parallel) (e 37, S1%Cet Ja 31 0.9 x 5+ 0.1 x 80 = 12,5 ns — ©I3
I AN ST WITR OF AN SICAT FCI 2G|
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sifere (% du-dy, AfSTS ¢ 799)

&% v BSCS AP 31.10.2026

Pipe A can fill a tank in 10 hours and pipe B in 15 hours. Pipe C can empty the full tank in 12 hours. If all
three are opened together, how long will it take to fill the tank? (5)

AT

1 TBIT: A BT 1/10 WL S, B 1/15 =¥ O, C 1/12 W+ ifd ||

196 R ®@=1/10+1/15-1/12=(6 + 4 — 5)/60 = 5/60 = 1/12 =LA|

. BYIL BHCS SN SIS 12 61|

LCM #15fS: 5718 = LCM(10, 15, 12) = 60 @FF; A = +6, B = +4, C = -5 aFF/9%1 = 46 5 95/ = 60
+5=12 9|

¥ dQ BSCS AP 31.10.2026

The product of two consecutive positive odd numbers is 143. Find the numbers. (5)

S

&f3, 1A 75 x 8 x + 21
X(X+2)=143=2x*+2x-143=0=x*+13x - 11x-143=0= (x + 13)(x - 11) =0
X =11 AT x = —13; TRANSTAT LGP, ©3 x = 111

ARG 118 131 613 11 x 13 =143 v

¥ S BSCS AP 31.10.2026

In a class, if 4 students sit on each bench, then 3 benches remain empty. But if 3 students sit on each
bench, then 6 students have to stand. What is the total number of students in the class? (5)

SN

4TS, (BT TRAT x|

oS @6 4 T, 36 @ et = rasTean = 4(x - 3)1
&S @B 3 T, 6 T TS = JraskAT = 3x + 61
4x-3)=3x+6=>4x-12=3x+6 = x = 18 @8I
BEMUT =3 %x 18+ 6 = 60 TF| TH13: 4 x (18 -3) =60 vV

¥ 5 BSCS AP 31.10.2026

The amounts of money held by A, B and C satisfy A:B = 3:4 and B:C = 5:6. If A gives Tk 5,000 to B, the ratio
of their amounts becomes 1:2. Find the total amount of money originally held by all three. (5)
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b
TR WIS B-F NI B (4 8 5-937 LCM = 20): A:B = 3:4 = 15:20; B:C = 5:6 = 20:24 = A:B:C =
15:20:24|

4, A = 15k, B = 20k, C = 24k

A, B-GF 5,000 51t @TIR 91K (15k - 5,000) : (20k + 5,000) = 1: 2

= 2(15k - 5,000) = 20k + 5,000 = 30k - 10,000 = 20k + 5,000 = 10k = 15,000 = k = 1,5001
A =22,500, B = 30,000, C = 36,0001

CI1B = 59k = 59 x 1,500 = 88,500 Bt TH1R: 17,500 :35,000=1:2

English Proficiency (&% 20-2))

&% 20 BSCS AP 31.10.2026

Write only the correct answers. (10)

# o UK TR

a By the time we arrived, the film had started SIS JG FICSI 4 (ITH AWMt TBrg
___(started / had started / has 1S past perfect =; "by the time + past"
started) [UEIN NG

b Sheisgood__ solving problems. at fAfi® preposition: good at, bad at

¢ Neither the teacher nor the Neither the teacher nor Neither...nor-a verb FItad subject
students was present. the students were AT 2 (students — plural)

present.

d Noun form of "decide" decision decide (v) — decision (n) — decisive (adj)

e IwishI__ taller.(am/were/will  were JSWITAF SRBI 3581 = 5 person-a past
be) subjunctive "were"

f Hardly __ the station when the had I reached Negative adverb 8CS {10 inversion
train left. T Hardly + had + subject + V3 ... when +

past

g Passive: Someone has stolen my My bicycle has been Present perfect passive = has been + V3;
bicycle. stolen. A" agent "by someone" IW (ST 3T

h Indirect: She said to me, "Willyou  She asked me if I would Yes/no &% = asked + if/whether; will —

help me tomorrow?" help her the next day. would; you — I, me — her; tomorrow —
the next day

i Closest in meaning to extremely careful meticulous = gfEa1Bx &fS srSt7 FTaTCErSt
"meticulous" @ @99

j Combine with "despite": It was Despite the heavy rain,  despite + noun / gerund (4T "despite
raining heavily. They continued they continued the of" I "despite it was" )
the match. match.
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¥ > BSCS AP 31.10.2026

Write an essay on: Job prospects in the age of Artificial Intelligence. (20)

sfsagat (2 fifS6) — T 20 97 9 v

R - =9 thesis-52 9N - v-8f6 body wream, AfSHre WHfE F IR (JfFre IFT FFR, T99
I8 BIF(R, AT W71, wFol 8 FfS) - SR - 2T 800-8a0 *I - 5776, 8% 17 - linking word
(however, moreover, therefore, as a result)l
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TG 541
Job Prospects in the Age of Artificial Intelligence

Introduction. Artificial Intelligence (Al) is no longer a subject of science fiction. Machines can now
write reports, answer customers, detect fraud and even generate computer code. This rapid
progress has raised a serious question in every household: will Al take away our jobs? The answer is
not a simple yes or no. Al will certainly replace some tasks, but it will also create new jobs and
change almost every existing one. Our job prospects will depend on how quickly we adapt.

Jobs at risk. Al is most effective at routine and repetitive work. Data entry, basic accounting, call-
centre support, simple translation and document checking can now be done faster and cheaper by
software. In banks, chatbots already answer balance enquiries, and automated systems verify
cheques and KYC documents. Workers whose jobs consist mainly of such tasks face the greatest
risk of losing them or of seeing their wages fall.

New opportunities. At the same time, Al is opening doors that did not exist a decade ago. Data
scientists, machine-learning engineers, Al trainers, cybersecurity specialists and cloud engineers
are in high demand. Even non-technical roles are growing, such as Al product managers, digital
marketers and compliance officers who make sure Al is used fairly. According to the World
Economic Forum's Future of Jobs Report 2025, technology is expected to create about 170 million
jobs and displace about 92 million by 2030 — a net gain, but only for those with the right skills.

The Bangladesh context. For Bangladesh, Al is both a threat and an opportunity. Automation may
reduce low-skill jobs in the garment sector and in back-office services. However, the country has a
young population and one of the largest freelancing workforces in the world. If our youth learn to
use Al tools, they can offer software, design and data services to global clients. Programmes for
digital skills, together with the growth of fintech and e-commerce, can turn Al into an engine of
employment rather than unemployment.

The way forward. To benefit from AI, we must change how we learn and work. Education should
focus on problem-solving, programming, data literacy, communication and creativity — skills that
machines cannot easily copy. Workers need lifelong learning through reskilling and upskilling. The
government and employers should invest in training, protect workers during the transition, and set
rules for the ethical use of Al

Conclusion. AI will not simply destroy jobs; it will redesign them. People will not be replaced by Al
so much as by people who know how to use Al If we prepare our workforce with the right skills and
policies, the age of Artificial Intelligence can become an age of better, safer and more productive
jobs for all.

2.¢ Paper G — 113 (fafEf=1fa) MCQ <1t 2020, 1B-v — T=9)¢f oi¥ota

= w2y

LGkl DB AIAH 203Y, CT6-9| (TCIFF ©IF M @A LR NS — NI I N 2T,
st Ao T39I

SRR 500f6 MCQ, > T, I vo00; 2AfST ©F Targ +5, AfSH G —o0.¢0 (2=ita TN TI+N)
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REafefés  IT/CS vo - Electrical/electronics 4 - English 20 - JIREAT 20 - TIHIF TIF S - SIS 5
ol

BRI ML-a3 GTife1F &g (ensemble, bias-variance, dummy classifier, hyperparameter) @3 electrical-
aQeItR a7 oNifes {77 (3-phase, rectifier, RLC resonance), STt &6fas CS 2%

SISTAT Biore SR ST AT Boas awce e A9 — NITEAR (IR L9, 7 8 Ja —
TIFIF YT THINT 2, TG 38 AF AR I | FITT I TN S@INIA HITE, TN T HPNAHI Gy | 1616
ST BINF gt T ofFo Teg Witg — A o facg ey 21 2|

YUt —0.¢ J(A
B ST W WIS ASTES A9 —0.52¢; 76 W17 3w e 0.3¢ | 2oTfFe T 49I9[F (A B3
NG P |

S. C ctsifig-ag offers fATT s s, ob, 28, 8¢, av, vy

soght

Data type: int (?f51R4W), float/double (W¥IfNF), char (A6 W=%<)| Operator: = WI¥ I, ==

T B, % SIS W (5% 2 = 1), = S| AfS statement <19 337 ; e | Identifier-Q =553,
WF 8 _ BT, WF Mg 8F T4 IR A1, keyword (int, for..) I A, - I space AH[E 71l Loop: for 3
while SIS ¥ (LY (0 IS BHATS ANH); do .. while body BIFTT T *1S (1Y, TI3 TrF® AFAF
5|

4. Which datatype stores whole numbers in C?
(=) float (¥) double
(°1) char (%) int
T&T: (T) — int 2547 FTY; float/double W#IfNF S|

18. What is the value of 5%2 in C?
()0 (2) 1
(oM 2 () 2.5

TG () — % NI SIS 5= 2x2 + 11

24. Which symbol is used to end a statement in C/C++?
() (¥);
QP (7).
Tad: (Y4) — Semicolon ()1

45. Which operator is used for assignment in C/C++ programming language?
() == (¥) =
(1) 1= (q) <=

Te: () — = assign FF; == YA FE|
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56. Which one is a valid variable name in C?
(¥) int

(=¢) 2value
(") First-name

(sY) total-marks
A GG (5) — IO (FICAIH3 valid 7I: 2value &% ftg 835, int keyword, '-' SIS 3| 2XFSF SR (51)

— total_marks-a3 219119 =Tl

68. Which loop executes at least once?
(4) while

(=) for
() for each

(s) do while
T@q: (51) — do-while *I5 #1161 I body BIFIHIT #T |

2. Python-a3 oiifeisd AT emrse, v

°|39ﬁ
Function T4 I def name(args): 8 indent &1 body T for (ICHICAT iterable-AQ37 89T BT;

range(start, stop, step) start CWStOpJ‘»’TWﬂQWCWﬂ—W for i in range(5) — 0..41

95. Which keyword is used to define a function in Python programming language?
(¥) define

(=) function
(=) func

(s7) def

Teq: (s1) — def name(args):
98. Which function is used by the for loop in Python?
(¥) range

(F) couple
(=) control

(57) excuse

Teq: () — foriin range(n):
9. (GBI SHIFBIT 8 AfBL o1 vo, vs, a0, bo, 55

oy
Stack = LIFO (89tg push/pop: undo, function call, recursion)| Queue = FIFO (9% (BT, AN &I

T printer job, BFS)| Linear search Q& Ot itd — O(n), unsorted (GBIY 5G| Binary search-a3
Ty sorted (GBI AT, 2AfS 4Tt range WEF — O(log n); S0 T GAMITH KT 206 a1 Palindrome

Treo! s (T8 @F3 (madam, 1234321) — 43 pointer a1 stack it 5131

13. A Stackis called ___.
(¥) First In Last Out

() Last In First Out
(9) First In First Out

(sY) Last In Last Out
A TG (F) — &6fere 919 LIFO | FILO-8 a3 W, Bt LIFO WisitArs fNa1om|

69. Which data structure follows the FIFO principle?

() Stack (4) Queue
(1) Tree (9) Graph
Taq: (4) — Queuel
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73. Which searching algorithm requires sorted data?
() Linear (¥) Binary
(") Sequential () Hash

&@d: () — Binary search &f$ «1t#f sorted range W4T |

83. What is the time complexity of binary search?
(=) O(n) (¥) O(n?)
(o) O(log n) (=) O(1)
&@d: () — O(log n)!

99. Which one is an example of a palindrome?
() Argentina (¥) Brazil
(51) 1234321 (€) 1024
Taq; (5) — Srebt s ATFS Ak |

8. COBITAN 3 TANIAIRTGI*IA a1t 58, 84, a2

sogf

RDBMS 5™ifFs table-a (bt Ta (MySQL, PostgreSQL, Oracle, SQL Server)| Normalization 9733f$
7R I INF atomic S — 2NF key-a3 SeIF @917 partial dependency (33 — 3NF transitive
dependency (33 — BCNF: &fS$f6 determinant candidate key| Standard SQL declarative, Turing-
complete I (LK loop (3); recursive CTE/PL-SQL Qs G|

14. What is the use of BCNF?
(=¥) Database normalization (¥) Fine tuning of software quality

(57) Indexing mechanism (8) Hashing

T@q: (F) — Boyce-Codd Normal Form: &fS$f6 determinant S22 candidate key!|

47. Which one is an example of non-turing machine type of language?
(F) Python (¥) Java
(s1) SQL () C++

T8<: (s) — Standard (declarative) SQL Turing complete =T; ST general-purpose languagel
52. Which is a relational database management system (RDBMS)?

() MySQL (¥) Python

(s7) Java (®) Linux

T@q: (F) — MySQL; Python 8 Java ST, Linux OS|
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¢. I FIfHE @ AI-9F GIfAS fATT  =nt o, 20, @0, av, av, 5o, 58

oG
grgett e At
Supervised I9IN ETRIALS (SOT (SVM, KNN, linear/logistic regression) I (TR (K-means,
unsupervised PCA)
Ensemble JCFF WO AF@: bagging (Random Forest), boosting (AdaBoost, XGBoost)
Deep learning IgF neural network: CNN (2f3), RNN/LSTM, Transformer (OpenAl-a3
ChatGPT-a3 NtSt LLM)
Hyperparameter training-a3 &ITest 13 41 =3: learning rate, regularization a, L1/L2; KNN-a7 k
(linear regression-4a3 =x)
Bias I91% variance training accuracy 39 = high bias (underfit); train-test 5749 &f* = high
variance (overfit)
Dummy / baseline ZeroR IS majority class JICeT; ST NTOHAE AT TS

3. Which one is an example of ensemble machine learning model?
(%) Ada Boost (4) SVM
(97) Linear Regression (9) Logistic Regression
Ted: (F) — AdaBoost IS weak learner ffeitg e F (boosting)| Random Forest (bagging)-8
ensemblel
20. Which one is not a hyperparameter of linear regression?
() Learning rate (%) Alpha (a)
(sT) Number of neighbors (99) L1/L2 reqularization
@3 () — Number of neighbors (k) tet KNN-QF hyperparameter |

50. Which one is a dummy classifier?

(F) Linear Regression (¥) KNN
(1) SVM (8) Zero-R

T84 (9) — ZeroR IS majority class predict F& — baseline RGTR 77w |

58. ChatGPT-aF toNFITF ATSIH 1=6?
(F) Google (2) Microsoft
(s1) Open Al () Meta

T@q: (5T) — OpenAl (ATo¥F 2023)!

76. Which one is an example of deep-learning model?
() SVM (¥) Naive Bayes
() Linear Regression () CNN

Twaq: (9) — Convolutional Neural Network; i@t classical MLI
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93. If a machine learning model shows 56% and 48% training and test accuracies respectively, it
has:

(=) Low bias and low variance (¥) High bias and high variance

(57 Low bias and high variance (2) High bias and low variance

83 (9) — Training accuracy ¥4 = high bias (underfitting); train-test 7%= (®1G (v%) = low variancel

94. Which one is an unsupervised learning model?
() SVM (¥) KNN
(97) Linear Regression () K-means clustering
Tw\d: (9) — K-means (FTtIeT3i (ST 8% |

Y. (A6STIHL 8 ST =t as, vo, by

o
URL (Uniform Resource Locator) = scheme://host/path, (&9 https://www.bb.org.bd/about!
HTTP/HTTPS (80/443) STIR?IG |, FTP (20/21) 13T, SMTP (25) (I3 <151, POP3 (110)/IMAP

(143) c13s1 =it7 | DHCP Ff& o1 IP address, mask, gateway 8 DNS server (m¥; DNS 15 IP-(S
FAISI I, proxy client-9F 30T request AST|

59. Which one of the following is the full form of URL?

(=) Uniform Resource Locator (4) Uniform Resource Link
(st) Uniform Reference Link () Uniform Record Locator

$wad: () — Uniform Resource Locator |

60. Which protocol is primarily used to browse websites?
(F) FTP (4) HTTP
(57) SMTP (g) POP3
G6R: (4) — HTTP/HTTPS| FTP = 13s; SMTP/POP3 = 3-(34|

82. Which server is used to assign IP address dynamically while connecting to the internet?
() DNS (4) Proxy
(s1) DHCP () All of the above

T@q: () — Dynamic Host Configuration Protocol |

Q. 72UT AGfS 8 OICATT a1 2w, 88, aa

”39'-’]
Decimal — binary: 2 T S5t FF ST 96 (AT 2IgH, T 2-9F TItod @A (10=8 + 2 = 1010)|

Primary memory CPU SIS 5971 3¢3: RAM (volatile — AR (s1te7 07 T19) 8 ROM (non-volatile)!
Secondary storage non-volatile: HDD, SSD, DVD, pen drivel Cache ¥t CPU 8 RAM-A3 NIt |
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28. What is the binary equivalent for decimal 10?
(=¢) 1000 (¥) 1010
(s1) 1100 (") 1110
TG (4) — 10=8+2=1010,!

44. What type of memory is RAM?
() Permanent (¥) External
(s7) Volatile (99) Optical
Taq: (5) — [y itet (Tot g T

77. Which one is an example of primary memory?
(=) HDD (%) SSD
(s7) RAM (%) DVD

Taq:; (s1) — RAM:; qifs@tem secondary storagel

b. SATAToL fSITBT  amras, av

°|3\2|E'
Open-source OS: Linux (Ubuntu, Fedora), Android (AOSP), FreeBSD | Proprietary: Windows, macOS,

iOSI Browser (Firefox) application, OS ¥1 Windows shortcut: Ctrl+Shift+N 59 folder, Win+E File
Explorer, Win+D desktop, Alt+Tab switch, Ctrl+Shift+Esc Task Managerl

22. Which shortcut key is used for creating a new folder in Windows 0S?
() Ctrl+N (4) Ctrl+Shift+N
(s7) Alt+N (2) CtrI+Alt+N

&@d: (¥) — File Explorer-a Ctrl+Shift+N; Ctrl+N 997 window ¢4t |

78. Which one is the example of open-source operating system?
(=) Windows 11 (4) Mozilla Firefox
(s1) i0S (®) Linux

Twaq; () — Linux| Firefox open source 13 browser, OS 1

. [A91°rat @ TFOSTT ATFHA s e, 8y

seght

Authentication factor: 1 SIt3 (password, PIN), It &1ty (OTP ¢F19, token), T Wi (ST &1+1) |
it f&a factor = 2FA/MFA — strong authentication| AES/RSA encryption, authentication process g1
Functional requirement It SIG6% F T (BIFT #I131CAT); non-functional It FOO! SITATSIR:
security, performance, reliability, usability, scalability|

15. Which one is an example of strong authentication process?
() AES (%) RSA
(s7) Blockchain (=) 2FA

Ted: (9) — Two-factor authentication (SiHT + 21F1/38TM) | AES 8 RSA 3Tt encryption algorithmi
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48. Which one is an example of non-functional properties of a software system?
() Coding (¥) Debug
(57) Security (2) Prototype

&83: (o) — Non-functional = @es1s ¢If¥18]: security, performance, reliability, usability|

0. RAFGHINA 3 IATHACHT G fTTT  op1 20, 08, ae, bd, by, by, 55

oG

Ohm-a3 /@ V = IR; w1 P = VI = I’R = V*/R| Passive component (R, L, C) amplify Fco “tg =T,
active (transistor, op-amp, SCR) #Itd 1 Capacitor (Igfo<s Gta *If& AL (2CV2); inductor GIEF GHta
(.LI%)| Power factor = cos ¢: I8z R-a 1, R®7 L 31 C-(3 01 Series RLC resonance: X| = X = f =
1/(211\/LC), impedance = R (X4F)| 3-phase: phase-&TaT 120° I74= | Converter: rectifier AC—DC,
inverter DC—AC, transformer AC voltage Ine1¥, oscillator DC (At AC toff @I

26. Which one is a passive electronic component?
() Transistor () Operational Amplifier
(sY) Resistor (7) SCR

ad: (51) — Passive component (R, L, C) power IGITs/Aget FICS AN =1; transistor, op-amp, SCR activel

34. Power factor of a purely resistive circuit is:
)0 (¥) 0.5
(oM 1 (=) -1
Teq: () — V 81 QF3 phase-q, =0, cos 0 =11

75. In 3-phase system, phase difference between two consecutive phases is:
() 60° (¥) 90°
(1) 120° (€) 180°
&8d: () — 360° /3 = 120°I

81. The device used for AC to DC conversion is:

() Inverter (¥) Oscillator
(sY) Rectifier () Transformer

Twaq: (51) — Rectifier; AC—>DC; inverter; DC—ACI

86. If voltage across a 10 Q resistor is 20 V, its current and power are:
@) 1TATW (A)2A,40W
(N O0.5A 10W () 0.5A, 40W

e (W) —I1=V/R=20/10=2A; P=VI=20x2 =40 WI
89. A series RLC circuit (RQ, L H, CF) is driven at frequency f. Which relation is true at resonance?
() f2 = 1/(411LC) () f2 = 1/(2nLC)
(1) f = 1/V(LC) @) f = 1/(2rV(LC))
Twad: (9) — Resonance-a X_L =X _C = 2mfL = 1/2nfC) = f = 1/(2m/LC)|

Assistant Programmer (BSCS Job ID-25106) - Detailed Preparation | Page 88 /197



91. Which element stores electrical energy in an electric field?
() inductor (%) capacitor

(s7) transformer (9) resistor

T@d: () — Capacitor (2CV?); inductor (5TEF GHCa AL (VaLI%)1
5. English: preposition 8 phrasal verb s 50, 35, ¢, 80, v8

1ogf
4% AU (Sret: dream of, good at, call at (317) / call on (J37F) / call up (GFF), stand by (5797),
turn down (&IS51471), insist on, depend on, interested in, afraid of, capable of|

10. Faria dreams ___ running her own business.
() to () of
(s7) by (R in

&ed: () — dream of/about + gerund

29. Richard called ___the bank to deposit a cheque.
() in () on
(o1 at () up

&g (51) — call at = (I JITH ST call on = FIS L (74T call up = 19 411

35.Heis good ___chess.
() in (¥) at
(M on (=) with

&8 (4) — good at + TFel|

40. My parents always stand ___ my decision.
() with (¥) at
(°7) along (@) by
&84 (9) — stand by = ST F4T|

64. The proposal was too good to ___.
() away (¥) down
QI (=) off

A T8 () — BT verb I 2ITSCY; ST 'too good to turn down' (= SIS FT) |
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2. English: verb pattern 3 fTIF SI59  spt o, 03, ¥q, a5, bo, 54

oG

15 e Sarae

mind / look forward to / + gerund (V-ing) Would you mind checking...; I look forward
object to to hearing...

prefer Ato B gerund + to + gerund She prefers dancing to singing.

No sooner ... than No sooner had +S + V3 ... No sooner had I run it than it failed.

than + past

as if / as though (=tsig + past perfect He looked as if he had rolled in mud.
VT FIGN)

Itis (high) time +S + past simple It is high time he changed.

16. Will you mind ___ the accounts one more time?

(F) check (¥) checked
(51) to check () checking

&@d: (8) — mind + gerund (verb +ing)I

32. Identify the correct sentence:
() She prefers dancing to singing. (¥) She prefers dancing than singing.

(s) She prefers to dance than singing. (8) She prefers dancing over to sing.

Ted: (F) — prefer + gerund + to + gerund|

67. No sooner had I run the program than the system ___.
() had failed () fail
(s) would fail (2) failed

@3 (9) — No sooner + had + V3 ... than + past simplel

79.1look forward to ___ from you.
() hearing (2) heard
(s1) hear (=) have heard

T8d: (F) — a4 'to’ preposition — gerund|

80. The boy was so dirty that he looked as if he ____in the mud.

(=) rolled (¥ has rolled
(°1) had rolled (®) is rolling

TE: (51) — WIIF WIBI FIa1 QGIRATS as if + past perfectl
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97. It is high time he (change) his behaviour.
() change (¥) has changed
(s") changed (99) did change

&@d: (1) — It is high time + subject + past simplel
Sv. English: parts of speech 8 word form sm1 55, ee, vo

sIogh

(T *131 noun-G& I°fAT FCF, AT linking verb (be, seem, look)-a3 A subject-& I F(=, oF adjective
(hereditary, disagreeable)| sitgRer adjective suffix: -ous, -ful, -able/-ible, -ive, -al, -ed (various,
variable, varied)! 519 root-Q 1 suffix I0T 9 — 'variful' 31

19. Depression is often hereditary. Here, the underlined word (hereditary) is a/an __.
() noun (%) adverb
() adjective () verb

Taq: (51) — linking verb 'is'-Q3 It noun 'depression'-& I¢f1 FICZ|

55. Karim is a rather disagreeable man. Here, the underlined word (disagreeable) is a/an __.
() noun (%) verb
() adjective (%) adverb

&< (1) — noun 'man'-& ReI¥e T3l

66. Which one is not an acceptable adjective form of the word "vary"?
() various () variful
(sY) variable (=) varied

Tad: (¥) — 'Variful' e 38eaf *1=7 931
8. English: *I71S151g, idiom, I, FIfRST  ams, 29, vo, vy, 63, av

Iogh

NfSfESF *31: curator (TIMER), pallbearer (*R1&1F), janitor (sifFtgaet), archivist (3f) 1 Idiom: through
thick and thin (37 ®<FIT), once in a blue moon (Fwif6e), at sixes and sevens (ﬁ*l?{]?f)l -
diarrhoea, accommodation, committee, separate, occurrencel Romantic 3fJ: Keats (To Autumn,
Ode to a Nightingale), Wordsworth (Daffodils), Shelley (Ode to the West Wind)I

9. The synonym of "commemorate" is __ .

(F) observe (9) memorise

(st) forget (=) overlook

Tad: (F) — Commemorate = S 1 / 91T T (observe)l Memorise = TR FAT

27. "Through thick and thin" means:
() by chance () very quickly

(o7 in all circumstances (20) abruptly

TaT: (1) — JU-781d, I HWIFI|
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30. "To Autumn” is written by ___.
() William Shakespeare (4) William Wordsworth
(s1) John Keats () Robert Frost

T@3: (1) — John Keats (Sbbs AT ode)l

36. Which one of the following is correctly spelt?
(=¢) Dirohea (¥) Diarrhoea
(s7) Dirrohea () Dirrhoea

Twaq; (¥) — Diarrhoea (British) / diarrhea (American)|

51. A person in charge of a museum is a/an __.
(F) Librarian (¥) architect

(sY) curator (90) janitor

Twaq: (s1) — Curator — GITEE] ORI |

53. The people who carry a coffin at a funeral are called ___.
() mourners (¥) pallbearers

(s) grave diggers (99) processioners

Twad: (¥) — Pallbearers — =i I24FI1|
S¢. JISET MRS srar 5, 53, 0a, 85, 83, 8Y, o, be, A3, bb, 52

sogf

stz 2B (BHom, $509-9Q TIAT =R WRFIF FEF) — T (IG 5T MFBISH, S505-9 HWIfIFS;
WK RO 'IHRAIN; (19 S SIIo6, T 5ab0) — WYF (Sb0o (AT, (HIG SR Heerrer et
SITMIR 641, RISTaad If4fR5T Shee) | SIS @TU4F: QI ([I@LRIHA, ISFF), *R6H (i
A — JCeTY), Rgfogsd (g Ao — s wifta (59)), o9 Gyt (2= age), IG
(TR — A1) | JrETd GoATIS: F2T @D ANSIO (NI A=), (GIRAT 8 GHII o1g (T
IRCI), IGT T4l (TG (AT @) |

1. (FHB @I @FA ALSTS (JITIAI I61?
() I (%) SRR
(s1) STeHRS-FAT (=) STCRAR ST
TE: (¥) — IR (S0d); ST Wy I641 WSFF, 27a1st, Sultana's Dream | STRF ST — JfFr SH1e;
M- — CISIRT RITTH GBI
12, izt sieard [RFIeT @i AfSSioa givet aung?
() f2g FeeTa (%) TIPS BT
(o) BTG ST et (q) FlerPror FCeTer
TB: (1) — PG SIfTAN FCAGT (Sb00) — ST (T TG AN AT sy=i1dy IS 77
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37. '35 o1 Fofier—

() I 2Ifpw () NIZCTe ML 7S
(51) FIGT ToTgee] 3N (2) GIRA~ 7=

TG (F) — WG AFA (5% *1Sp); (T I IS i BT I5RAM. ' |

41. '3f=ifI59"-97 FOfFS! &F?

(=) IfHOH BCEIMEI (2) FCIRA AT
(s1) e Rmmstisig (2) S3fery =t

TG (51) — SHAey RSeS| (Sbee)|

42. ' NFEIST AfIFS 27 F© AA?
() S0 AT (¥) >»oq AT
(5T) SHod ST (F) S5 AT

TET: (5) — IASIST T SH0d A JIFGIT WIHF FET; AFT SHdOO| (FH2W: dHoql)

46. "SI HIT6T (59" TBAIG FIF SATITIF F05 7=ATFS?
() FATTL S () AT Arerat
(1) QTR ST @ R
Ted: (¥) — Rgfoggers '#ng sfear-3 Feng siswad|

63. *IILHH GHINMITTT @I Tori Fio* Tasa F9s oy zofga?
() mT () g wIy
(1) @R (9) P=AIR
TG () — *NAT WA (vd V) — [T RIwwg Ty I

65. TLIYLSHT I FfIF 7 F?

() SIS AT YNNI () =177 JTIm AN
(o) 58T QEREPERCRS

TG (F) — SITOHY (Y 5AY0) | F¥I6H B Yo FHed |
72. '3’ FIF GRAN?

S EREIGIGRT =Sl (¥) I S
(5T) TS JGrodT ST () oY BIYR

TET: (T) — AN (GIYR (AIJG1T-AF STAF) |
88. Jfeyaicfes Sons Fmit?

() SIS BIGT (%) AR (IS WS
(1) AT (7) Fromorg Tfs

TGH: (W) — SCARI A (5590) | AP DI — ST SIS, IR — (So1511/AFSIT S, Fronior
2T — SIFI =R FoI |
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92. 'GIFH’ (FIH 4T I641?

(F) g (2) ST
(sY) Mo (9) &%

Taq: (51) — B (dHdR)!
SV, FISAT FIFIA a1 ¢, 2¢, vy, 85, YR, 90, H0, HY, S00

Iogh
A /iAog, ToIog, APy, Wog| olifers TR aft: W =11 3 T @ @ =T | BEBIAL: F = T4, TEIT
ST TS A T3 8-9F WO (TF — (FCAT) | AT FHYIAT: TN + T & (FHEI I FICA =

INIBICEA); GATNS: SATIT + SN (Y2 U B = YL67) | AFA: UII5!, S, BY/Ta (67 QBN
)| @F FAM: I {IFS I W T — NI, FCE [IFS FAT I — G| IS NG FICSF (GI<p
— o]

5. (16 ®%?
(F) SRS (¥) g3
QILGISE (}) BLNa

TET: (U) — 73 + WIRT = YA | 8F, vl TAWE — SoIfw; SLNa — 9 I T (QFM Gt ang)|

25. 'R FITTT ohg' 2_miva o F?
() Rores== (¥) %u
(o) s wifde (=) THergre

A TG (51) — TRETAI TRIF TG SR (TCHIH! TN (ST AGS 2T — O3 Ao AFg|

31. "SITG! FICHF 61F' IrargAog s F?

(F) o=1 () =romref
(51) 7efe IF QRGIEIE

Taq: (W) — womil / SHeeT @ TIF |

49. '75%'-97 AfdS TeoIaet —
() T (¥) Y
(1) AT () "B

TET: (F) — F = T4, 9 TV A G-FIII WOl THIS: HIpCA|

62. 'Phonology"' *Itsa =12 J1?

() wivog (¥) Ao
(o) IO (q) =1fog

T@d: (F) — Morphology = 91og; Syntax = oG, Semantics = WSG|

70. 'SYF FITAT' FIF AAA?
(F) SO FHLRT () ST AT
(51) ToAfSre T (1) TLIIATCAIN AT

TG (F) — AN I FIAT — ST (FNF) + ST & (FICAT) = TANT FHEKIN

Assistant Programmer (BSCS Job ID-25106) - Detailed Preparation | Page 94 / 197



90. il ST onifeiss FawF Faf6?
) >> 6 )5 B
(s afe @ e fe

&g (51) — &, &, 3, §, @, 8, =T — aft| (73l 55{61)

96. 'S’ Itz < *1=-

() 5= (¥) 3=
(o) =T (]) AP

Sew: (1) — W% = 7, 7%, 75, o7 7w e (4) 9%, I

100. gt AT T T Al -QF FAT H 612

() gfr= () s
(o) Teto (1) QAN

e (¥) — WA | g9 = T A IR IS, GANA = T AT AT DO
Q. YT I FIATTHS o3, q, v, 5>

sogh

WIHIWS: SHAT (JTSW, Sbbb), G (TGS, S5¢o), ST (TS, 2050); WSIRIANG IS TYHIw
A& | sheFa: Tgm oo Jaew, Seome R 3w JRkgs 2R[907 (Svee)| fA6: g2 sissm
A5 Q W6 SHav| F/Y: 2T, (T, TAT AL, SNIGIZ T QI (ot facg e[ifze 7t Jagears
ST

2. AT {OIT Jzew HI™=d FH16?
() AT IS () LT I
(1) DG IWF (q) oIS I9id

TG (¥) — BFATT ITGW, (I fGST, AT T6H |

7. TG [EIGANT AT FICHTT IS HINTHFA (FIHI6?

() e (¥) te=ifen
(1) (=T (@) oo

T8 (9) — W oo (FracRifenT) Jge; ISTH S RI]TET (W2 @3)1

8. AT (FI TR AITETH @ et e of9ifzs stas?

() an (%) AT
(o1) o=t () I~

A TEF: (F) — 2 — HIEFIT BT SNI0T 9B Tag (g B (1 (@74 HMCR) |

11. FITTSIF A AT AT AHA TG {57 @I At Sds 731?
() 589> (4) >var
(57) Soqo (%) >»a8

Taq; (51) — a [ S»avl
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ra
Sb. AIYIF WIF: TNIGHSF TTT =t o, 59, 25, 29, w9, vb, 89, €8, a4, v, a5, 98, b8, be, ba

Iogh

TIFSHLE: T FFFF U G H98¢, FIIII 38 WP d8¢ (Tiifonew ms); sma nayd Feswsd — UNICEF,
UNDP-8; aitasys WHO, ILO, UNHCR; #imifetst UNESCO; @It FAO SRS *$HON N5 (NI,
ST 21w | §ies: PG SAGRFa (5959, faa=resT si71s), #IfasT §fes (205¢), CEDAW (S»as, At
HfEFIR); 2029-9F COP-31 TICH | SIS 7He! WINPT Jze JIS; NG = AT FOpS, I57 =
AT 81F; BIfve = o Reagraa aaawar, srifA/sfga SIS ItTes; persona non grata =
S13® FoAIM0P; BIMSTEC (BIR: IR (AfHe 203¢ (ATF); REAFI9 2000 NICH-CAT-AFSM, 2008
onfa S|

6. TS ufFFet WITAFFIFT Jgad %t (FIA16?
() TG (%) FnfGret
(o) eI=e (]) ety

Taq; (¥) — IS (=be 775 IIFW, TR AT =) |

17. Kyoto Protocol-93 fIgaas Ji?

() Ty AfRTS () s =g Hory
(51) B @Y () SGITSF TR 2N B3 367

6T (F) — dSdda T §fe — fa7=18sT st [Hsf== J157 (UNFCCO)1

21. UNICEF-9q 5%d w&d (FIAT TfFe?
() Fo3TH () 7T
(5T) cercet () oSt
e (F) — 37, T8l

23. TrifS$sy 2R UNDP-9d 5Wd W (FIA?
() BTH!, TSl (4) AMTBRSGI, (VRS
(51) TS, JoaTen (%) FO%T6, Joa1g
e (9) — Foswss, goa1g|

33. COP-31 (1T S i¥s =3?
() Q7= () It
(o) et (=) It

T&T: (F) — COP-31 (TSI 203Y) TICEHT WS, HICATBAT ToI9foq WogfaT|
38. 2098 FITA fFwl (FIFA) oI RIFI91-a7 STTGTF 7t (F1916?

(=) Fferar () oTf ==

(5Y) Yq=HT (q) >4

Taq: (¥) — onfe @1 (Broma 2028-9 [Af*69) | 20v0: T -CAT-AG5NT |
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43. SIS HIF6 SHSHITTT FHow 5wy JF?
(=) Gote] (%) =13f%
(s1) s 1S () TISF
T8 () — SN SIS 7o 71, 21w | A8 (2D ISHMW) < FOIg (20) | (AFS FTOF ST (NHIHT — AT
31)

54. fRoIT g, b TEAITSnd AYA] & fBre=?
(F) S375BA Bifoe () TG A
(oY) SR 3rea GEIRISERNIG

TG (F) — BIfSeT (5580-8¢) | J0ad TS (SHVH-80) (ST (BHIATRN — AT (3|

57. (I 20 eI &% IA1 7W?
(P) 3571 () 3

(o) IS () o
TG (F) — WA (715 NI AH30) |

61. CEDAW 5 vf6te FIthd SIfSFitad A I1 3CACR?

(=) s (¥) SFIE
(o) SfSTST QEIEI

Taq: (T) — T AfS a1 217 I [Tt 797 (599a9) |

71. SiifSseg sav (19 SIff ¥ (ATF FIdHa 3T?

() Y G SH8G (W) 28 ACHIRF SH8G
(s1) vo fTTEF ve8e (F) So ST >58Y

TG () — FIEFT U G SH8¢; FIAFI 8 WPHIF SH8¢ (TTfSsew Mas)|

74. Rtea Ao A7 Forpst It 732
() J7A () SIS (@37 BEH
(s1) fsraet I (1) ST (@37 TEH

Tad: () — NG (@39 0|

84. Persona-non-grata-a3 @i $?
() sifas e (¥) AZTS M mIT [
(1) HEARTTIN Fe () 7T IR B

TET: (5) — FISISF (¥ (T FoOATOIE AIMFS (ATN FI|

85. BIMSTEC Q9 I$HIH (NI (FIF (AT<IF?

() AZI (%) ©IF®
(57) (AT () LA

TG (9) — U A ATHAH (INTF, QfSeT 202¢) AIBANTTI F1G (AT LA 7ifg @
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87. Biitsieid (Chancellor) (FI9 (g I9HIT AT 2v?
() FrTOT (W) 1T
(1) CoNTeTITS () Tt
Teg: (9) — TS (whgaees)|

o sifire: 16 sy o

ogh
Inclusion-exclusion: |[AUB| = |A| + |B| - |ANB|; 57 &6 |AN B N C| WRIF @15t |AUBUC| = ZA
- 3(CSTeT) + |ANBNC | | SWIRIT: 80 T Bl, w0 T F, 50 T YBI3 — AVS AFI6 RN HI YO TH|

39. Which one is the principle of inclusion/exclusion of two sets intersecting each other?
() [AUB| = |A[+]|B[-|ANB| (V) |AUB| = |A[+]B]
(N |[ANB| = [A]+[B]| (%) |[ANB| = [A]-[B|+|AUB|

&6 (F) — |A|+|B|-(3 ANB I (11T 37, O13 91K IM|

eIl (1 F0H)
>-¢ -9 - 8-g -9 Y-2 q-g b-F >-F So-¢
S5-5F >3- SO-F >8-F Sa-9 Su-§ 59-F St-¢ So-5t 2057
-F -4 R0-§ 38-¢ ¢-57 -5t R9-57 - -5t wo-5f
vS-¢ V-P VO- 8-y we-¥4 Y- vq-p oy-4 V- 80-¥
85-9f 83-st 8- 8851 8¢-9 8u-¢ 8q-s1 8b-51 8- @o-g
@>-91 eR-F co-9 8- = QY-S ¢a-F b5t CH-F Yo-¥
Yy>-F VR Yo- Y8- Ye-F Y- vq-g Y57 Y- qo0-
as-4¢ Q3-4 Qu-¥ CER Qa-st Qu-g Qq-st Q-9 Q5-F vo-sf
bo-51 b-57 bo-5Y b8-51 bC-¥ bu-¢ va-¥ bb-4 bo-9 20-91
o5-¥ o297 O-Y 8- e-97 dY-5T »9q-57 ob-4¢ oo-97 S00-¢
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I © — CATAITNL SAITAN [WILF

Coding Problem Bank — C & Java (with Python where short)

BIBM-43 AP fafde s13s aifS3ra 2-ofb (e fdts st S @t n #I¥S prime, Hifdte crsrea
(1+2+4+7+11...), Floyd/i51= fager, LCM, SItad 5w W4, weekly pay, recursive factorial, insertion sort,
Q3% output tracing (recursion)| a3 SFTT ST 8B caATaT @ 256 output-tracing Ty St | 2AfSH
1S compile-caisiy C99 T Java 8+-Q (4T, &K "C/Java" BT (TCFITAT AF BT [T Hra|

0. FINTG (G fFTd of<f 97 *itamra S

of5 &19f (AfS cataTs v-so fiif5)
1. Header 8 main <JTAIBT {1y (#include <stdio.h>, int main(void), return 8; ) — KT (G
AT AHS 79 DI

2. Input prompt + scanf/Scanner — &T% "n is given by user input" e WK*NS input A4, hard-
code FIE T

3. Validation @& &I3t: if (n < 1) { printf("Invalid"); return 1; }

4. Logic et function-a ((INF isPrime() ) — 9IGr® 79, partial marking-a ¥t

5. 3-oft comment — ARG (FIAT S LT (/* Vn 2FS @15t */ )|

6. Sample 1/0 8 complexity &1t fts f&1gH: Input: 20 — Output: 2357 11 13 17 19; Time O(nvn)1

LI G ASTAITS 799 FIO
scanf("%d", n) (&3JM), 1/i integer division (ST &H® 1.0/1i), loop-9 <= I < g, = IV ==,
factorial-a int overflow (13! > 237), string-a93 @Ity '\ -aF TSI T AT, Java-CS String QeT=m == |

v.3 TLI-fSfEs cAra

P1. 5 (ATE n 91 5 prime AP 2024 (10198)

Write a C/Java program that shows prime numbers between 1 to n; n is given by user input.
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#include <stdio.h>

int isPrime(int n)A{

if (n < 2) return 0; /* 0, 1 prime JIT */

for (int i = 2; i * i <= n; i++) /* Vn oS O FAETz TRAZ */
if (n % 1 == 0) return 0;

return 1;

int main(void)Aq
int n;
printf("Enter n: ");
scanf("%d", &n);
if (n < 2) { printf("No prime\n"); return 0; }
for (int i = 1; i <= n; i++)
if (isPrime(i)) printf("%d ", 1);
printf("\n");
return 0;

// Java
import java.util.Scanner;
public class Primes {
static boolean isPrime(int n){
if (n < 2) return false;
for (int 1 = 2; (long) i * i <= n; i++)
if (n % 1 == 0) return false;
return true;
}
public static void main(String[] args){
Scanner sc = new Scanner(System.in);
int n = sc.nextInt();
for (int 1 = 1; i <= n; i++)
if (isPrime(i)) System.out.print(i + " ");

hy

Input: 20 - Output: 2357111317 19 - Time O(n\/n), Space O(1)
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P2. Sieve of Eratosthenes (3G n-99 G] F©)

#include <stdio.h>
#define MAX 1000000
static char comp[MAX + 1]; /* comp[i] = 1 WS composite */

int main(void){

int n;
scanf("%d", &n); /* 4@ 9% n <= MAX */
for (int 1 = 2; (long long) i * i <= n; i++)

if (lcomp[i])

for (int j = i * i; j <= n; j += i) comp[j] = 1;

for (int 1 = 2; i <= n; i++)

if (tcomp[il) printf("%d ", i);
return 0;

hy

Input: 30 > 2357111317 192329 - Time O(n log log n), Space O(n)! ixi (ATF SF, FIA BT (76 SfToTSEAT FISIFT
prime-3 &6 Mzl

P3. GCD 8 LCM BBAP 2023

Given two integers A and B, write a program to compute LCM of A and B. 5/9%: LCM x GCD = A x B

#include <stdio.h>

int gecd(int a, int b){ /* Euclid: gcd(a,b) = gcd(b, a % b) */
while (b '=0) { int r =a % b; a="Db; b=r; }
return a;

}

int main(void){
int a, b;
printf("Enter A and B: ");
scanf("%d %d", &, &b);
if (a <=0 [| b <= 0) { printf("Enter positive integers\n"); return 1; }
int g = gcd(a, b);
long long lcm = (long long) a / g * b; [* S wlst, SIF9 89 — overflow aGI¥ */
printf("GCD = %d, LCM = %ll1d\n", g, lcm);

return 0;
}-
q191 (12, 18) a o] r=a%b
S 12 18 12
2 18 12 6
© 12 6 0
Q) 6 0 —

Output: GCD =6, LCM = 36 - Time O(log min(a,b)) - Python: import math; g = math.gcd(a, b); print(a * b //
g)
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P4. Factorial (iterative)

unsigned long long fact = 1; /* 20! IS «@ */
for (int 1 = 2; i <= n; i++) fact *= i;
printf("%d! = %Llu\n", n, fact);

Input 5 — 5!'=120 - O(n)I Recursive I&I9 P36-41

P5. Fibonacci-a9 49 n °m

long long a = 0, b = 1;

for (int i = 1; i <= n; i++) {
printf("%lld ", a);
long long t =a +b; a="hb; b=rt;

Input8 >011235813-0(n)
P6. Armstrong St (153 = 13 + 53 + 33)

int isArmstrong(int n)<{
int k = 0, sum = 0;
for (int t = n; t > 0; t /= 10) k++; [* Sm YT */
for (int t = n; t > 0; t /= 10) {
int d =t % 10, p = 1;

for (int 1 = 0; 1 < k; i++) p *= d; /* d Kk */
sum += p;

}

return sum == n;

}
/* main: for (i = 1; i <= 1000; i++) if (isArmstrong(i)) printf("%d ", i); */

$-5000:123456789 153370 371 407 - O(d?) &ifS 514717 (d = =)
P7. Perfect 51245t (proper divisor-Q9 CIIsIH = 545)

int isPerfect(int n){
if (n < 2) return 0O;
int sum = 1; /* 1 S9N Y divisor */
for (int 1 = 2; i * i <= n; 1i++)
if (n % 1i==20) {

sum += 1i;
if (i '=n / 1) sum += n / 1i; /* CGeld W9F divisor *x/
}
return sum == n;

hy

6 = 1+2+3, 28 = 1+2+4+7+14, 496 — Perfect - O(\/n)
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P8. 51zt SBITAL, palindrome A2l @ KT CTISIFA (QFHIA)

int n, t, rev = 0, sum = 0;
scanf("%d", &n);
for (t=n; t>0; t /=10) {

int d = t % 10; [*x & WE */
rev = rev * 10 + d;
sum += d;
}
printf("Reverse = %d, Digit sum = %d, %s\n", rev, sum,
rev == n ? "Palindrome" : "Not palindrome");

12321 — Reverse = 12321, Digit sum =9, Palindrome - 1234 — 4321, 10, Not palindrome - O(d)

P9. Decimal < Binary Bscs Officer IT 2020

void toBinary(int n){ /* recursion: IC bit =TT B */
if (n > 1) toBinary(n / 2);
printf("%d", n % 2);

}

int toDecimal(const char *s){ /* "1101" > 13 */
int v = 0;
for (int i = 0; s[i] != '\0@'; i++) v = v * 2 + (s[i] - '0"');
return v;

}

toBinary(13) — 1101 - toDecimal("101101") — 45 - O(log n)

3ITS AT (2020-97 29)

(i) (10010.101), = 16 + 2 + 0.5 + 0.125 = (18.625)4

(ii) (543);9 — 543 + 16 = 33 SIS 15 (F); 33 + 16 = 2 SIS 1; 2 + 16 = 0 SN 2 — 6 A ToAE:
(21F);! TI61%: 2x256 + 1x16 + 15 = 543 ¢/

P10. Power x» — % “I%fS (Exponentiation by squaring)
long long power(long long x, int n){ /* 0(log n) */

long long r = 1;
while (n > 0) {

if (n & 1) r *= x; /* [{es bit e 9 %/
X *= X;
n >>=1;

}

return r;

hy

power(2, 10): n=10—(x=4,n=5)—(r=4,x=16,n=2)—(x=256,n=1)—(r=1024) — 1024
P11. Leap year
int isLeap(int y){ return (y % 4 == 0 && vy % 100 != 0) || (y % 460 == 0); }

2024 — Leap, 1900 — Not leap (100 ity fReren /@ 400 737), 2000 — Leap
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P12. Temporary variable 26l swap

a=z=a+b; b=a-b; a=a-hb; /* overflow-a3 JfF =g */

[* A */

a "= b; b A= a; a "= b; /* XOR: a 8 b @3 N7 (@3 variable) =eT HBIR 0
T AW x/

a=5b=9—-a=9,b=5

P13. Weekly pay Bscs oOfficer IT 2020

Total weekly pay = hourly wage x regular hours + overtime hours x 1.5 x hourly wagel

#include <stdio.h>
int main(void){
double wage, regular, overtime;
printf("Hourly wage, regular hours, overtime hours: ");
scanf("%Lf %Lf %Lf", &wage, &regular, &overtime);
if (wage < O || regular < O || overtime < 0) { printf("Invalid input\n"); return 1; }
double pay = wage * regular + overtime * 1.5 * wage;
printf("Total weekly pay = %.2f\n", pay);
return 0;

# Python
w, r, o = map(float, input().split())
print(f"Total weekly pay = {w * r + 0 * 1.5 % w:.2f}")

Input: 200 40 5 — 200x40 + 5x300 = 8000 + 1500 — Total weekly pay = 9500.00

P14. fSaft W2 d5a 3g@y — flowchart @ (IS  Bscs AP 17.01.2026

/// Input A, B, C ///

Yes Yes

Print A Print C Print B

5@ v.5: foA6 foF U= Izow A= flowchart
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if (a > b) { if (a > ¢) max = a; else max = c; }
else { if (b > c) max = b; else max = c; }
/* ACHI: max = (a>b) 2 (a>c?a:¢c):(b>c?b:c); *x/

Input: 12 45 7 — 45 - g1 S5 35 2f6

v.v Fifatea calstsa

P15.1+2+4+7+ 11+ ... n-ON oG 9T AP 2024 (10198)
HBIH: 21AFT 1, 2, 3, 4, ... AT K-S oMty =t 4 + (k= 1)=1+k(k - 1)/21

Sh=Z[M+k(k-1)/2]=n+(n-1)n(n+1)/6 (n=5:5+4-56/6 = 25)

#include <stdio.h>
int main(void)A{
int n;
printf("Enter number of terms: ");
scanf("%d", &n);
long long term = 1, sum = O;
for (int k = 1; k <= n; k++) {
sum += term;

printf("%lld%s", term, k <n ? " + " : " =");
term += k; [* AEI oW = a8 oM + Kk %/
}
printf("%Llld\n", sum);
return 0;
}
// Java

import java.util.Scanner;
public class Series {
public static void main(String[] args){
int n = new Scanner(System.in).nextInt();
long term = 1, sum = 0;
for (int k = 1; k <= n; k++) {
sum += term;
System.out.print(term + (k < n 2 " + " : " = "));
term += k;
}

System.out.println(sum);

hy

Input5 —1+2+4+7+11=25-0(n) (3a T 0(1))
P16.1+1/2+1/3 +... + 1/n (Harmonic)
double sum 0.0;

for (int i = 1; i <= n; i++) sum += 1.0 / 1i; /* 1/i foatsT integer division »> 0 x/
printf("%.6f\n", sum);

n=4-— 2083333
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P17.12+ 2%+ ...+ n?

long long sum = 0O;
for (int i = 1; i <= n; i++) sum += (long long) i * i;

/* =oz: n(n+1) (2n+1)/6 */
n=5-—-55

P18. 1 - x%/2! + x*/4! - ... (cos x f5ifse, n ov)
ST 2 ST 2 /TF: tyyq = —t, x X2/ ((2k — 1)(2k)) — =TT factorial SISt =1

#include <stdio.h>
int main(void){
double x; int n;
scanf ("%Lf %d", &x, &n); /* x radian-4, n
double term = 1.0, sum = 0.0;
for (int k = 1; k <= n; k++) {
sum += term;
term = -term * x * x / ((2 * k - 1) * (2 * K));

o SN */

}
printf("Sum = %.6f\n", sum);
return 0;

Input: 15— 1-0.5+0.0416667 - 0.0013889 + 0.0000248 — Sum = 0.540303 (cos 1 = 0.540302) - O(n)

©.8 Ao
SIBITa T4
J3ER loop = fF (i), (F9EF loop = T (j)| 2AfS IS F© space 8 T oF — -9 @ g (@

space =n —i, star = 2i — 1)l

P19. Floyd's triangle (313431)

int num = 1; n = 4:
for (int i = 1; i <= n; i++) { 1
for (int j = 1; j <= i; j++) 23
printf("%d ", num++); 456
printf("\n"); 789 10
}

P20. Floyd's 0-1 triangle AP 2024 (10198)
ST i, T j (> ATF) A W = (i + j) (O 70 1, [{eoms 301 01
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#include <stdio.h> n=>5:

int main(void)A{ 1
int n; 01
printf("Enter n: "); 101
scanf("%d", &n); 0101
for (int i = 1; i <= n; i++) { 10101

for (int j = 1; j <= i; j++)
printf("%d", (i + j) % 2 ==

21 :0);
printf("\n");
}
return 0;
}
// Java

import java.util.Scanner;
public class Floyd0l {
public static void main(String[] args){
int n = new Scanner(System.in).nextInt();
for (int i = 1; i <= n; i++) {
for (int j = 1; j <= i; j++)
System.out.print((i + j) % 2 ==0 ? 1 : 0);
System.out.println();

by

O(n?)I TB1R: i=3 — j=1:4 @G- 1, j=2:50, j=3:6>1 = "101" v/

P21. Star pyramid

for (int i = 1; i <= n; i++) { n=4a4:
for (int s = 1; s <= n - 1i; s++) *

printf(" "); *kk
for (int k = 1; k <= 2 % i - 1; k++) Kk kkk

printf("x"); Kk kkkhk
printf("\n");

}

P22. Pascal’s triangle

SR i-97 g == (6, j+1) = C, j) x (=) 7 (j + 1)1
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for (int i = 0; i < n; i++) { n=>5:
for (int s = 0; s < n - 1 - 1; s++) 1

printf(" "); 11
int ¢ = 1; 121
for (int j = 0; j <= 1i; j++) { 1331

printf("%d ", c); 14641
c=cx(d-3)/ @G+1);

}
printf("\n");

}

P23. Diamond

void row(int n, int i){ NE=ERSE
for (int s = 0; s < n - i; s++) *

printf(" "); *kk
for (int k = 0; k < 2 * 1 - 1; Kk++) Kk kkk

printf("x"); *hx
printf("\n"); *

}

/* main: *x/

for (int 1 = 1; i <= n; i++) row(n,

i); /* SoE %/
for (int i = n - 1; i >= 1; i--) row(n,

i); /*x [{w */

©.¢ ST 8 MIfGH

P24. Function-Q SIta “Af3TT 5F5Sq A Combined 5 Bank AP 2023

#include <stdio.h>

int findMin(const int a[l, int n){ /* SO pointer T I, SI3 n HAW ABITS T */
int min = a[0];
for (int 1 = 1; i < n; i++)
if (a[i] < min) min = a[il;
return min;

int main(void)A{
int a[] = {34, 7, 23, 32, 5, 62};
int n = sizeof(a) / sizeof(al[0]);
printf("Smallest = %d\n", findMin(a, n));
return 0;
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// Java: length =EE AMZ ANH

static int findMin(int[] a){
int min = a[0];
for (int x : a) if (x < min) min = x;
return min;

hy

Output: Smallest =5 - Time O(n), Space O(1)I Max-Q3 TGI8 < — > |

P25. f3ShT 338w (9FJIF traverse)

#include <limits.h>

int first = INT_MIN, second = INT_MIN;

for (int i = 0; i < n; i++) {
if (a[i] > first) { second = first; first = al[i]; }
else if (a[i] > second &% a[i] != first) second = a[il;

}

if (second == INT_MIN) printf("No second largest\n");

else printf("Second largest = %d\n", second);

{12, 35,1, 10, 34, 1} — 34 - O(n)! Sort T & T O(n log n) — HATIGANT|
P26. =nIta S=6ItAt (in-place)

for (int i =0, j=n-1; 1< 3j; i++, j--) {
int t = a[il; alil = al[jl; al3jl = t;
}-

{1,2,3,4,5} > {5,4, 3,2, 1} O(n), Space O(1)
P27. Linear 8 Binary search Bscs AP 17.01.2026

int linearSearch(const int a[], int n, int key){
for (int 1 = 0; i < n; i++)
if (a[i] == key) return i;
return -1; /% omemr N +/

int binarySearch(const int a[], int n, int key){ /* a =<*® sorted */
int Tlo = 0, hi = n - 1;
while (lo <= hi) A{
int mid = 1o + (hi - lo0) / 2; /* (lo+hi)/2-4a3 overflow aTIg */
if (almid] == key) return mid;
else if (almid] < key) 1o = mid + 1; /% ©F = o x/

else hi = mid - 1; /* I s e x/

}

return -1;
}
g9t (key = 23) lo hi mid a[mid] s
S 0 9 4 16 16<23—>lo=5
N} 5 9 7 56 56>23 > hi=6
© 5 6 5 23 IS (51t — index 5
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I {2, 5, 8, 12, 16, 23, 38, 56, 72, 91} Binary O(log n), Linear O(n)I Unsorted SWItATS binary search 35 33, 199
"a[mid] < key 3T key BItH |TY" — 3 EE ©4= 575 3

P28. Bubble sort (early-exit flag 7R)

void bubbleSort(int al[l, int n){
for (int 1 = 0; 1 < n - 1; i++) {

int swapped = 0;
for (int § = 0; j <n -1 - 1i; j++) /* crgg i o = s +/
if (a[j]l > alj + 11) {
int t = al[jl; alj] = alj + 11; alj + 11 = t;
swapped = 1;
}
if (!swapped) break; /* (IAT swap 97 %1 sorted > best 0(n)

*/

P29. Selection sort

void selectionSort(int a[], int n){
for (int 1 = 0; 1 < n - 1; i++) {
int m = 1i;
for (int j = 1 + 1; j < n; j++)
if (aljl < alm]) m = j;
if (m !'= i) { int t = a[il; al[i] = alml; alm] = t; }

/* JF ST Fued index */
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P30. Insertion sort — sj<f ¢SS  BSCS Officer IT 2020

#include <stdio.h>

void insertionSort(int al[], int n){
for (int i = 1; i < n; i++) {
int key = a[il, j =1 - 1;

while (j >= 0 && al[j] > key) { /* JIOYA QF T9 OIH I8 */
alj + 1] = aljl;
J--;

I

alj + 11 = key; /* key 3 Ggsig Iwrs *+/

int main(void){
int n, a[100];
printf("How many numbers (<= 100)? ");
scanf("%d", &n);
if (n <1 ]| n > 1600) { printf("Invalid n\n"); return 1; }
for (int i = 0; i < n; i++) scanf("%d", &al[il]);
insertionSort(a, n);
for (int 1 = 0; 1 < n; i++) printf("%d ", al[il);
printf("\n");
return 0;

hy

Input: 6/524613— 123456 - S pass-a37 W WA 8-9F sorting GRTA|

Sort Best Average Worst Stable Y¥ SItal

Bubble (flag) o(n) o(n?) 0o(n?) it T &5, &AT¥-sorted (216 (ST
Selection o(n?) o(n?) o(n?) Bl swap IR IN (< n = 1)

Insertion o(n) o(n?) 0o(n?) ot (2B It ATT-sorted (TBI, online input
Merge O(nlogn) O(nlogn) O(nlogn) =i TG (Got, linked list; extra O(n) (IsfE

Bubble (9 IT (GBI WS, Merge (4 SITAl  BSCS AP 17.01.2026

Bubble sort 2SS pass-a @ sm=nonfa 5t Sema 9o F@ aF 0 A 5 TIwsy «i5 — n
TAMITAT T AT n%/2 AT 10° G = 5 x 10" &1 Merge sort SHIAE [T WCEF I (log,n
BH) Q3R AfS BF N T merge FWE — (1B n log,n = 2 x 107 a1, Nl AT 2¢,000 B FH|

P31. Sorted Shitd (ITF duplicate I
int k = 0; /* k = TgT iy */
for (int 1 = 0; 1 < n; i++)

if (i == 0 || a[il !'= al[i - 11) alk++] = alil;

{1,1,2,3,3,3,4y > {1,2,3,4}, k=4 0(n)I Unsorted 3CeT |ITst sort 4 Al nested loop (O(n?))!
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P32. 2ifSf Settvitaa frequency

int al]l = {2, 3, 2, 5, 3, 2}, n = 6, done[6] = {0};
for (int i = 0; i < n; i++) {
if (done[il]) continue; [* IR G 300" */
int ¢ = 1;
for (int j = 1 + 1; j < n; j++)
if (al[j] == a[il) { c++; done[j] = 1; }
printf("%d -> %d\n", al[il, c);
}

Output2->3,3->2,5->1-CXnﬁlﬂnﬂarangeOaﬁiﬁﬁcountawayﬁﬁﬂCXnN
P33. Matrix cgisl, &< 3 transpose

#include <stdio.h>
#define N 2
int main(void)A{
int AINIIN] = {{2, 2}, {3, 4}}, BINIIN] = {{5, 6}, {7, 8}};
int S[NI[N], PINILN], TINIINI;
for (int 1 = 0; 1 < N; i++)
for (int j = 0; j < N; j++) {

S[i1[3]1 = A[il[3]1 + BIill31; [* st x/
T[31[i] = A[il[3]; /* transpose */
P[i][]] = 0; [* 8 SR x Few */

for (int k = 0; k < N; k++) P[i1[j] += A[i][k] * BLKI[jI;
}
for (int 1 = 0; 1 < N; i++) {
for (int j = 0; j < N; j++) printf("%4d", P[i]l[iD);
printf("\n");
}

return 0;

hy

Sum = [[6, 8], [10, 1211 - Product = [[19, 22], [43, 50]] (& ifF: 1:5+2:7 =19, 1:6 + 2:8 = 22) - Transpose(A) = [[1, 3], [2,
4]]1 ST *1S: A-QF FAIN = B-aF fF; 557 O(nd)|

CRUR &

P34. String S5t @ palindrome

#include <stdio.h>
#include <string.h>
int main(void)A{
char s[101];
scanf("%100s", s); /* QF #31; 3T O fgets */
int n = strlen(s), isPal = 1;
for (int 1 =0, j =n -1; i< j; i++, j--)
if (s[i] !'= s[j]) { isPal = 0O; break; }
printf("%s\n", isPal ? "Palindrome" : "Not palindrome");
for (int i =0, j=n-1; i< j; i++, j--) { char t = s[il; s[i] = s[j]; s[j] = t; }
printf("Reversed: %s\n", s);
return 0;
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// Java: String r = new StringBuilder(s).reverse().toString(); boolean pal =
s.equals(r);
# Python: print(s[::-1], s == s[::-1])

madam — Palindrome, Reversed: madam - hello — Not palindrome, Reversed: olleh - O(n)
P35. Vowel, consonant 8 word std_t

#include <stdio.h>
#include <ctype.h>
#include <string.h>
int main(void){
char s[201];

fgets(s, sizeof s, stdin); /* space-¥z Tl N3N */
int v =0, ¢ = 0, words = 0, inWord = 0;
for (int 1 = 0; s[i] != '"\0'; i++) {

char ch = tolower((unsigned char) s[i]);
if (isalpha((unsigned char) ch)) {
if (strchr("aeiou", ch)) v++; else c++;

}

if (isspace((unsigned char) s[i])) inWord = 0;

else if (!inWord) { inWord = 1; words++; } /* 997 * 8F %/
}
printf("Vowels=%d Consonants=%d Words=%d\n", v, c, words);
return 0;

hy

Input: Bangladesh Bank — Vowels=4 Consonants=10 Words=2| aJIf&s space 18 word stoiT 5 1|

P36. Anagram < 3#t (listen < silent)

int isAnagram(const char *a, const char *b){ /* ®Y (=6 ST a-z I [% */
int cnt[26] = {0};
if (strlen(a) != strlen(b)) return 0;

for (int i = 0; a[i] != '\0'; i++) { cnt[al[i] - 'a'l++; cnt[b[i] - 'a']l--; }
for (int i = 0; i < 26; i++) if (cnt[i] != O) return 0;
return 1;

hy

("listen", "silent") — 1 - ("bank", "bake") — 0 - O(n)I Python: sorted(a) == sorted(b)
v.q Recursion

Recursion (141 43 gt

Base case ((FIAMT ANF) + Recursive case ((RIB TN RS TIFT) | Base case 7T AIFCA stack
overflow!| &fSfB call stack-a @36 frame Y, ©13 space O(depth)!
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P37. Recursive factorial — algorithm 8 (FIG  Bscs Officer IT 2020

Algorithm FACT(n)
1. Ifn=0or n =1, return 1 // base case
2. Else return n x FACT(n - 1) // recursive case

unsigned long long fact(int n)A{
if (n <= 1) return 1;
return n * fact(n - 1);

fact(4) = 4 x fact(3) =4 x 3 x fact(2) =4 x 3 x 2 x fact(1) = 24 - Time O(n), Space O(n) (stack)
P38. Recursive Fibonacci
int fib(int n){ return n <= 1 ? n : fib(n - 1) + fib(n - 2); }

fib(5) = 5; (B call AW 151 Time O(2") — QF3 W= IR 2577 =TI, memoization At loop (P5) fwet O(n)!

P39. Recursive power 8 digit sum

long long powr(long long x, int n){ /* 0(log n): x» = (x*(n/2))2 %/
if (n == 0) return 1;
long long h = powr(x, n / 2);
return (n % 2 ==0) 2 h*h : h*xh % x;

}
int digitSum(int n){ return n == 0 ?2 0 : n % 10 + digitSum(n / 10); }

powr(3, 5) = 243 - digitSum(1234) = 10
P40. Tower of Hanoi

void hanoi(int n, char from, char to, char via){

if (n == 0) return;

hanoi(n - 1, from, via, to); /* @I n-1 B smws o */
printf("Move disk %d from %c to %c\n", n, from, to);

hanoi(n - 1, via, to, from); [* OISTET T0%) */

}
/* hanoi(3, 'A', 'C', 'B'); */

Move disk 1 from A to C
Move disk 2 from A to B
Move disk 1 from C to B
Move disk 3 from A to C
Move disk 1 from B to A
Move disk 2 from B to C
Move disk 1 from A to C

GBI =2"-1(n=3—>7)- Time O(2")
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.t Java OOP cH1HIN

P41. Class, constructor overloading 3 this()

class Student {
private String name;
private int roll;

Student() { this("Unknown", 0); } /* constructor chaining */
Student(String name, int roll) { this.name = name; this.roll = roll; }

void show() { System.out.println(roll + "™ " + name); }
}
public class Main {
public static void main(String[] args) {
new Student("Rahim", 7).show();
new Student().show();

hy

Output: 7 Rahim / 0 Unknown| Constructor-a3 return type (33, 919 class-ag =1GN; private field = encapsulation!|
P42. Inheritance + method overriding + runtime polymorphism  officer IT 2026 (25105)

class Shape {
double area() { return 0; }
String name() { return "Shape"; }
}
class Circle extends Shape {
private double r;
Circle(double r) { this.r = r; }
@Override double area() { return Math.PI *x r % pr; }
@Override String name() { return "Circle"; }
}
class Rectangle extends Shape {
private double w, h;
Rectangle(double w, double h) { this.w = w; this.h = h; }
@Override double area() { return w % h; }
@Override String name() { return "Rectangle"; }
}
public class Main {
public static void main(String[] args) {
Shape[] shapes = { new Circle(1), new Rectangle(3, 4) };
for (Shape s : shapes) /* reference Shape, object &«m™l */
System.out.printf("%s: %.2f%n", s.name(), s.area());

hy

Output: Circle: 3.14 / Rectangle: 12.001 & area() B« ©f runtime-a object ™t 3 =7 (dynamic dispatch)!
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P43. Interface

interface Payable { double getPayment(); } /* §fE: [ I ;W@ */

class Invoice implements Payable {
private int qty; private double price;
Invoice(int qty, double price) { this.qty = qty; this.price = price; }
public double getPayment() { return gty * price; }
}
class SalariedEmployee implements Payable {
private double salary;
SalariedEmployee(double salary) { this.salary = salary; }
public double getPayment() { return salary; }
}
public class Main {
public static void main(String[] args) {
Payable[] items = { new Invoice(3, 250.0), new SalariedEmployee(45000) };
double total = 0O;
for (Payable p : items) total += p.getPayment();
System.out.println("Total = " + total);

hy

Output: Total = 45750.01 G35f6 class QFIfEF interface implement FITS A (Java-co multiple inheritance-a3 {Fg)|

P44. Abstract class

abstract class Account {
protected double balance;
Account(double balance) { this.balance = balance; }
abstract double interestRate(); /* subclass-& ftes =@ */
double yearlyInterest() { return balance * interestRate(); } /% concrete method */
}
class Savings extends Account {
Savings(double b) { super(b); }
double interestRate() { return 0.05; }
}
class Current extends Account {
Current(double b) { super(b); }
double interestRate() { return 0.0; }
}
public class Main {
public static void main(String[] args) {
Account a = new Savings(10000), b = new Current(10000);
System.out.println(a.yearlyInterest() + " " + b.yearlyInterest());

hy

Output: 500.0 0.01 Abstract class-a3 object AT T FT; QTS constructor, field 8 concrete method AFCS AT —
interface (ATF QB3 &1 (T
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P45. Exception handling — try / catch / finally

public class Demo {
public static void main(String[] args) {
int[] a = {108, 0};
try {
System.out.println(al[0] / a[1]);
} catch (ArithmeticException e) {
System.out.println("Divide by zero");
} finally {
System.out.println("finally runs"); /* I B */
}
try {
System.out.println(a[2]);
} catch (ArrayIndexOutOfBoundsException e) {
System.out.println("Bad index");

hy

Output: Divide by zero / finally runs / Bad index

IERE Checked exception Unchecked exception

SurRger IOException, SQLException ArithmeticException, NullPointerException
FYT LA AT Compile time-4 handle/declare IILTSIY=TH Runtime-&; handle LTSI I

Parent Exception (RuntimeException J1tw) RuntimeException

throw = a3f6 exception (@Gt (method-93 (89t); throws = method signature-a e (T aff exception TGS M|
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P46. BankAccount — deposit, withdraw 8 custom exception

class InsufficientBalanceException extends Exception { /* checked */
public InsufficientBalanceException(String msg) { super(msg); }

class BankAccount {

private final String accNo;

private double balance; /* @ QA STANE IR IR
q %/

public BankAccount(String accNo, double opening) {
this.accNo = accNo;
this.balance = opening;

}

public void deposit(double amt) {
if (amt <= 0) throw new IllegalArgumentException("Invalid amount");
balance += amt;

F

public void withdraw(double amt) throws InsufficientBalanceException {
if (amt <= 0) throw new IllegalArgumentException("Invalid amount");
if (amt > balance)

throw new InsufficientBalanceException("Balance " + balance + " < " + amt);

balance -= amt;

I

public double getBalance() { return balance; }

public String getAccNo() { return accNo; }

public class Main {
public static void main(String[] args) {
BankAccount a = new BankAccount("1001", 5000);
a.deposit(20600);
try {
a.withdraw(3000);
System.out.println("Balance: " + a.getBalance());

a.withdraw(10000);
} catch (InsufficientBalanceException e) {
System.out.println("Error: " + e.getMessage());
} finally Ao

System.out.println("Final: " + a.getBalance());

Balance: 4000.0
Error: Balance 4000.0 < 10000.0
Final: 4000.0

OB (ATSITIZ encapsulation (private balance + getter), validation, checked custom exception @ finally (T2 JeT —
JFF AT @ft TR e w st
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©.5 Output Tracing — 255 st

&

2AfSf variable-a3 &=y Ftoter AB6 FAN YT AR ATST FAREF #itg WA fegA1 Recursion 3t AfSH
call-a3 fto= local variable StmT — call tree SFHA|

T1. Post 8 pre-increment

int i = 5;
printf("%d ", i++);
printf("%d ", ++i);
printf("%d", i);

Output: 5 7 7 — i++ I VIF (5) (MT AT IRTIY (6); ++i AT IRGIT (7) 71T |
T2. Integer division 3 cast

inta =7, b =2;

float x = a / b;

float y = (float) a / b;

printf("%d %.1f %.1f %d\n", a / b, x, y, a % b);
printf("%d %d", -7 / 2, -7 % 2);

Output:

33.03.51

-3 -1 — int/int = int (@A IM), float-Q JIAITAS WIS 3 (T (51T, C99-9 TIs! JTFIF P FIG, SISTTITI
o oItena Weol|

T3. Char arithmetic

char c = 'A';
cC=¢c+ 2;
printf("%c %d %c", c, c, c + 32);

Output: C 67 ¢ — 'A'=65,+2 = 67 = 'C'; (2T TSI T=H 032 & (99 = '¢")I
T4. Static local variable
0

void f(void){ static int s = 0; int a s++; a++; printf("%d %d\n", s, a); }

int main(void){ fO); fO; f(O; return 0; i

Output: 1 1/ 2 1/ 3 1 — static I3 initialize TT W3R call-QF VR JF L JIC; ALK local &SI
Gicgl
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T5. Recursion — print STITST 8 2T AP 2024 (10198)

#include <stdio.h>
void fun(int i){
if (i <= 0) return;

printf("%d, ", i--);
fun(--1);
printf("%d, ", 1i);

hy

int main(void){ fun(5); return 0; }

2AAA printf AT call-@ ™
fun(5) 5(—4) --i =3 - fun(3) 3 3
fun(3) 3(i—2) —-i=1-fun(1) 1 1
fun(1) 1(i—0) --i=-1 - fun(-1) — base case =1 =1

Output: 5, 3, 1, -1, 1, 3, — RS printf-@tﬂT@tFﬁT_CM (CooET call SISt *iIF 37)1

SrIotad BIseen

Y ATH int fun, if(I<=@) 8 Printf I f&&l C case-sensitive, O3 g7 f@4ta compile error 3ter —
TR 8T "I [k [ = i, Printf = printf, @ = 0" &t M=1 int function-aQ IN3F return; C-(S
warning (qd; output Q3|

T6. Pointer 8 SjItd

int al[] = {10, 20, 30, 40};
int *p = a;

printf("%d ", xp + 1);
printf("%d ", *(p + 1));

p += 2;

printf("%d %d ", *p, p[-11);
printf("%d", x++p);

Output: 11 20 30 20 40 — *p + 1 = A=F+1; *(p+1) = ATIT GAMI; p[-1] = *(p—1); *++p | pointer
oI |

T7. Call by value I41% call by reference

void s1(int x, int y){ int t = x; x = y; y = t; }
void s2(int #x, int *y){ int t = *x; *x = *y; *y = t; }
int main(void){

int a =1, b = 2;

sl(a, b); printf("%d %d ", a, b);

s2(&a, &b); printf("%d %d", a, b);

return 0;

hy

Output: 1 2 2 1 — s1 3% A, s2 address AT T F= AT
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T8. Switch fall-through

int x = 2;
switch (x) {
case 1: printf("one ");
case 2: printf("two ");
case 3: printf("three ");
break;
default: printf("other");
}

Output: two three — case 2-(S break (73, ©I3 break *I¥® A6 case-8 5|
T9. Short-circuit evaluation

int i =0, j = 5;
if (1 && ++3) ;
printf("%d ", j);
if (1 1] ++3) ;
printf("%d", 3j);

Output: 5 6 — &&-a3F IV 4= false (A TH F 50 71; | |-aF IN U false It ©H U (++]) BCa|

T10. Ternary operator

int a = 10, b = 20, x = 5;
intm=(a>hb) ? a: b;
printf("%d %d %d", m, (a ==10) 2 (b > 15 ? 1 : 2) : 3, (x <0) ? 10 : 15);

Output: 20 1 15

T11. break 8 continue

for (int 1 = 1; i <= 10; i++) {
if (1 % 2 == 0) continue;
if (i > 7) break;
printf("%d ", i);

}

Output: 1 3 5 7 — (GG 7YY skip; i = 9-4 breakl
T12. while (n--)

int n = 3;

while (n--) printf("%d ", n);

printf("| %d", n);

Output: 2 1 6 | -1 — *ITS AT T 2T 3T, ST I, 1T A7 0 (false) (Ld N =T - 11
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T13. Recursion — call-aq SIitst 8 9itg print

void p(int n){

if (n == 0) return;
printf("%d ", n);
p(n - 1);
printf("%d ", n);

}

/* p(3); */

Output: 32112 3

T14. Nested loop ste=t

int count = 0;
for (int i = 0; 1 < 4; i++)

for (int j = i; j < 4; j++) count++;
printf("%d", count);

Output: 10 —4+3+2+1=n(n+1)/2]
T15. Java: String == 391 equals()

String a = "bank";

String b = "bank";

String ¢ = new String("bank");
System.out.println(a == b);
System.out.println(a == c);
System.out.println(a.equals(c));

Output: true / false / true — literal @33 String pool object; new T object; == reference Y1 FF,
equals() contentl

T16. Java: overloading resolution

static void f(int x) { System.out.printin("int"); }
static void f(long x) { System.out.println("long"); }
static void f(double x) { System.out.println("double"); }
static void f(Integer x) { System.out.println("Integer"); }

byte b = 5;
f(b); f(5L); f(5.0F); f('A');

Output: int / long / double / int — compiler =Tt fA6ww widening (byte—int, float—double,
char—int) ¢diter; boxing (Integer) 8¢ of 7 G|
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T17. Java: static vs dynamic binding

class A {
static void s() { System.out.println("A.s"); }
void m() { System.out.printin("A.m"); }
}
class B extends A {
static void s() { System.out.println("B.s"); } /* hiding */
@Override void m() { System.out.println("B.m"); } /% overriding */
}
A obj = new B();
obj.s(O);
obj.m();

Output: A.s / B.m — static method reference type (A) mta compile time-a 5 33; instance method
object (B) it¥ runtime-Al

T18. Java: field hiding 391" method overriding

class P { int x = 10; int get() { return x; } }

class C extends P { int x = 20; @Override int get() { return x; } }
Pp=newCQ;

System.out.println(p.x + " " + p.get());

Output: 10 20 — field-a polymorphism 33 (reference type P-a3 x); method override IR

T19. Java: constructor 519 &N

class A { A() { System.out.print("A "); } }

class B extends A { B() { System.out.print("B "); } }

class C extends B { C() { super(); System.out.print("C"); } }
new C();

Output: A B C — &ifS$fS constructor 2Ty (S*OTICS *CT3) super() W,Gﬁiparent U]

T20. Java: compound assignment 8 increment
int x = 5;
X += X++ + ++X;
System.out.println(x);
Output: 17 — Java-(S IV (ATF TIF: YFITHI X = 5 AFO; x++ AT 5 (X =6); ++X M¥ 7; 5+ (5+7) =171
C-cS T3 (1S = Undefined Behaviour
C-(S Q33 expression-4 OFb variable aFIfIFIF INAI (sequence point BIGT) F compiler-(8tm

AT — AIFEHIT @97 2% atet "undefined behaviour" f&t FRet o=
T21. Java: String concatenation
System.out.println(l + 2 + "3" + 4 + 5);

System.out.println("" + 'a' + 'b');
System.out.println('a' + 'b' + "");

Assistant Programmer (BSCS Job ID-25106) - Detailed Preparation | Page 123 /197



Output: 3345 / ab / 195 — ¥ (YT OI; String NI HITST AT (9Y (1+2 = 3), AITF 99 concatenation;
char + char =int (97 + 98)I
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SIYIIT 8 — SQL 3 (GBI S{IFHIT ZTO-FeATd

SQL Query Bank & DSA Hand-Simulation

AP fafs «IFrsrT afSIa wse  FB SQL &% (romantic comedy, S-R-Q join, Department/Employee, IT
R ) 932 9T "3ITS FE Ar8" DSA &% (max-heap insert/extract, hashing with linear probing,
adjacency list/matrix, LRU page fault, queue using two stacks) QTTCg | @8 SLITII 22T BTt wsfB SQL
query (TAT (TBIF ST HeTrmerts), RS SItst &1t 41tst DSA GRa|

8.> W1 FFwt @ oot

33 query MySQL 8 / standard SQL-a &7T| fAT63 (BB1F ST 2T Sofb query-T Telrpel (TITT JCACE —
e e mg=)

DEPARTMENT EMPLOYEE
dept_id dept_name location emp_id name dept_id salary commission manager_id
10 IT Dhaka 1 Rahim 10 80000 NULL NULL
20 Finance Chattogram 2 Karim 10 60000 5000 1
30 HR Dhaka 3 Salma 20 70000 NULL 1
40 Audit Khulna 4 Nadia 20 50000 3000 3
5 Tanvir 10 60000 NULL 2
6 Jamil 30 40000 2000 1
7 Rupa  NULL 45000 NULL 1

(TG @S 405000, 51 57857.141 Audit SISt 38 (713; Rupa-7 fJerst NULL — 7IBTs 3%l 0 Ar4l, Tits LEFT JOIN 8 NULL-
A W AT T

BRANCH (branch_id, branch_name, city) ACCOUNT (acc_no, cust_id, branch_id, type,
] ] balance)
id name city
1 Motijheel Dhaka acc_no cust branch type balance
5 Agrabad Chattogram 5001 101 1 SAV 150000
3 Gulshan Dhaka 5002 101 3 CUR 20000
) ) 5003 102 2 SAV 80000
CUSTOMER (cust_id, name, city)
5004 103 1 SAV 5000
id name city
5005 103 2 CUR 300000
101 Arif Dhaka
TRANSACTIONS (txn_id, acc_no, txn_type, amount,
102 Bina Khulna
txn_date)
103 Chayan Dhaka
id acc type amount date
104 Dola Sylhet
1 5001 D 50000 2026-09-02
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2 5001 W 20000 2026-09-15

3 5003 D 10000 2026-09-20
4 5005 W 100000 2026-10-01
5 5001 D 5000 2026-10-05

8.2 SQL Query Bank (95f5)

Q1. *I5 8 ATl — (oA ¢¢,000-97 @, & (ATF FH

SELECT name, salary
FROM employee
WHERE salary > 55000

ORDER BY salary DESC, name ASC; -- NN @O NG TN, AO T WM A
Rahim 80000
Salma 70000
Karim 60000
Tanvir 60000

Q2. LIKE — pattern matching

SELECT name FROM employee WHERE name LIKE 'R%'; -- R i ©=
SELECT name FROM employee WHERE name LIKE '%a’; -- a g oy
-- '_a%' = GO SRR a; % = (TSIl RAF WA, _ = 0 a3h wrwh

Fe1: 'R%' — Rahim, Rupa - '%a' — Salma, Nadia, Rupa - '_a%' — Rupa I 1 v G|
Q3.IN 8 BETWEEN
SELECT name, dept_id, salary

FROM employee
WHERE dept_id IN (20, 30)

AND salary BETWEEN 40000 AND 60000; -- BETWEEN Eﬁ e es® (inclusive)
name dept_id salary
Nadia 20 50000
Jamil 30 40000

Q4. NULL handling — It 1T = (IS + Fhsa
SELECT name, salary + COALESCE(commission, 0) AS total_income  -- MySQL:

IFNULL(commission, 0)
FROM employee;

SELECT name FROM employee WHERE commission IS NULL; -- "= NULL" 9T et @ 1
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Rahim 80000
Karim 65000
Salma 70000
Nadia 53000
Tanvir 60000
Jamil 42000
Rupa 45000

commission IS NULL — Rahim, Salma, Tanvir, Rupal

NULL-a3 $%

salary + commission fe7TeT TME commission NULL SItvg (16 =08 NULL =isieq — NULL-QF s
QeIcAT siifafs<s fassr NULL I Aggregate (SUM, AVG, COUNT(col)) NULL 3w facs i2stia 3ex, 6w
COUNT(*) 519 sifR ¢

Q5. Aggregate function

SELECT COUNT(*) AS total, COUNT(commission) AS with_comm,
SUM(salary) AS total_sal, ROUND(AVG(salary), 2) AS avg_sal,
MAX(salary) AS max_sal, MIN(salary) AS min_sal

FROM employee;

total with_comm total_sal avg_sal max_sal min_sal

7 3 405000 57857.14 80000 40000

Q6. GROUP BY + HAVING — fJe19ifSfes Flt 8 (1% (oA (Tr3© * T )

SELECT d.dept_name, COUNT(*) AS emp_count,
SUM(e.salary) AS total_salary, ROUND(AVG(e.salary), 2) AS avg_salary
FROM employee e
JOIN department d ON e.dept_id = d.dept_id
GROUP BY d.dept_name
HAVING COUNT(*) >= 2 -- group-4a3 T *S: HAVING; >ifss S#/: WHERE
ORDER BY total_salary DESC;

dept_name emp_count total_salary avg_salary

IT 3 200000 66666.67

Finance 2 120000 60000.00
Y9 & I belq &

(741 SELECT - FROM — WHERE — GROUP BY — HAVING — ORDER BY — LIMIT| &¢e1: FROM/JOIN
— WHERE — GROUP BY — HAVING — SELECT — ORDER BY — LIMIT| 513 WHERE-4 aggregate
(COUNT, AVG) o141 1, ™I SELECT-@F alias WHERE-«Q J17=19 11 ¥ w1 (ORDER BY-(S 1Y) |
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Q7. INNER JOIN — Fiia 71w, fJets @ sg1+

SELECT e.name, d.dept_name, d.location

FROM employee e

INNER JOIN department d ON e.dept_id = d.dept_id
ORDER BY e.emp_id;

name dept_name location
Rahim IT Dhaka
Karim IT Dhaka
Salma Finance Chattogram
Nadia Finance Chattogram
Tanvir IT Dhaka
Jamil HR Dhaka

Rupa =AY (dept_id NULL FITRT SR S ¢1eet =11); Audit-8 S (GBI 51 (73) |

Q8. LEFT JOIN — 2ifSf6 frettsta F3t szt (%7157%)

SELECT d.dept_name, COUNT(e.emp_id) AS emp_count -- COUNT (%) fater Audit-4a 1 =Sl
FROM department d

LEFT JOIN employee e ON d.dept_id = e.dept_id

GROUP BY d.dept_id, d.dept_name;

dept_name emp_count
IT 3
Finance 2
HR 1
Audit 0

Q9. SELF JOIN — &3t @ S Witena

SELECT e.name AS employee, m.name AS manager
FROM employee e

JOIN employee m ON e.manager_id = m.emp_id; -- 933 GfJE 73 alias-a
Karim Rahim
Salma Rahim
Nadia Salma
Tanvir Karim
Jamil Rahim
Rupa Rahim
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LEFT JOIN fAtet Rahim — NULL Sif3f58 SISt (917 (&It Wtend (33) |
Q10. ST 6TT @ @S (subquery)

SELECT name, salary
FROM employee

WHERE salary > (SELECT AVG(salary) FROM employee); -- 5% 57857.14
Rahim 80000
Karim 60000
Salma 70000
Tanvir 60000

Q11. fRtema fJsisia sitea 6ta & (correlated subquery)

SELECT el.name, el.dept_id, el.salary
FROM employee el
WHERE el.salary > (SELECT AVG(e2.salary)
FROM employee e2
WHERE e2.dept_id = el.dept_id); -- 3w &S sifds o wemr so

IR 51T IT 66666.67, Finance 60000, HR 40000 — <1: Rahim (80000), Salma (70000) | Jamil-a3 o4
TSR I (& 73); Rupa-3 dept NULL J¢sT subquery-F 516 NULL — 9&4T unknown — Jm|

Q12. N-S¥ 166 ([Fod — biF AGfS

-- (a) %S JH: MAX-9F BT (RIGMI Jeay MAX
SELECT MAX(salary) FROM employee
WHERE salary < (SELECT MAX(salary) FROM employee); -- 70000

-- (b) LIMIT/OFFSET: N-®% = OFFSET N-1 (DISTINCT w=ei¥)
SELECT DISTINCT salary FROM employee
ORDER BY salary DESC LIMIT 1 OFFSET 1; -- 70000

-- (c¢) Window function: SO IE®H oI 7K FA
SELECT name, salary FROM (
SELECT name, salary, DENSE_RANK() OVER (ORDER BY salary DESC) AS rk
FROM employee) t
WHERE rk = 3; -- Karim, Tanvir (60000)

-- (d) Correlated: N-S¥ (1 ©IF G¥ IT o7 @97 3 N-1 5
SELECT DISTINCT salary FROM employee el
WHERE 2 = (SELECT COUNT(DISTINCT e2.salary) FROM employee e2
WHERE e2.salary > el.salary); -- N =3 > 60000

salary (DESC) 80000 70000 60000 60000 50000 45000 40000

ROW_NUMBER 1 2 3 4 5 6 7

RANK 1 2 3 3 5 6 7
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Q13. Duplicate cdisit @ oaigt

SELECT salary, COUNT(*) AS cnt

FROM employee

GROUP BY salary

HAVING COUNT(*) > 1; -- 60000 > 2

-- a3 email-aF Tfaes MY Yoz S_Aee @B id Frar (MysqL)
DELETE c1 FROM customer_email cl
JOIN customer_email c2

ON cl.email = c2.email AND cl.id > c2.id;

Q14. EXISTS / NOT EXISTS — @32 NOT IN-93 NULL %

-- AR [ers
SELECT d.dept_name FROM department d
WHERE NOT EXISTS (SELECT 1 FROM employee e WHERE e.dept_id = d.dept_id); -- Audit

-- @33 e NOT IN faew — @ w1 ==5!
SELECT dept_name FROM department

WHERE dept_id NOT IN (SELECT dept_id FROM employee); -- @ A @3
S NSO

SELECT dept_name FROM department

WHERE dept_id NOT IN (SELECT dept_id FROM employee WHERE dept_id IS NOT NULL); -- Audit
&1 NOT IN 352f et

Subquery-@ Rupa-?r NULL =It2|l 40 NOT IN (10, 20, 10, .., NULL) SITY 40 <> 10 AND .. AND 40

<> NULL ; ¥ =125 UNKNOWN, SI3 [T *I5 T4 TRUE T 911 NOT EXISTS-9 @3 S5t (73 — nullable
AT NOT EXISTS I3 I |

Q15. dRFfSfEF B [N (> AT &)

SELECT c.name, SUM(a.balance) AS total_balance
FROM customer c

JOIN account a ON a.cust_id = c.cust_id

GROUP BY c.cust_id, c.name

HAVING SUM(a.balance) > 100000;

et Arif 170000, Chayan 305000 (Bina 80000 Im)|

Q16. *nYifSfes R 514y 8 NG ot

SELECT b.branch_name, COUNT(a.acc_no) AS accounts, COALESCE(SUM(a.balance), 8) AS total
FROM branch b

LEFT JOIN account a ON a.branch_id = b.branch_id

GROUP BY b.branch_id, b.branch_name

ORDER BY total DESC;

Hel: Agrabad 2 5, 380000 - Motijheel 2 f5, 155000 - Gulshan 1 5, 200001
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Q17. Twd HITAT BT 1%

SELECT c.name

FROM customer c

LEFT JOIN account a ON a.cust_id = c.cust_id
WHERE a.acc_no IS NULL; -- anti-join

Ha: Dolal

Q18. T f3AIT &It (- Ta =9y

SELECT a.acc_no
FROM account a
WHERE NOT EXISTS (SELECT 1 FROM transactions t WHERE t.acc_no = a.acc_no);

w1: 5002, 50041

Q19. AfSes Tt @ Braia+ (CASE fat pivot)

SELECT DATE_FORMAT(txn_date, '%Y-%m') AS month,
SUM(CASE WHEN txn_type = 'D' THEN amount ELSE O END) AS deposits,
SUM(CASE WHEN txn_type = 'W' THEN amount ELSE 0 END) AS withdrawals
FROM transactions
GROUP BY DATE_FORMAT(txn_date, '%Y-%m')
ORDER BY month;

month deposits withdrawals
2026-09 60000 20000
2026-10 5000 100000

Q20. Many-to-many: ¢ f5tTs1t Romance 93¢ Comedy YTBIR BB AP 2023

=1 MOVIE(movie_id, title), GENRE(genre_id, genre), HAS_GENRE(movie_id, genre_id) — junction tablel
AT Movie A - Romance, Comedy; Movie B — Romance; Movie C — Comedy, Actionl

-- 9%fS >: junction table 73 join (4FIF Romance, OFJF Comedy)
SELECT COUNT(DISTINCT m.movie_id) AS romcom

FROM movie m

JOIN has_genre hgl ON hgl.movie_id = m.movie_id

JOIN genre gl ON gl.genre_id = hgl.genre_id AND gl.genre = 'Romance'
JOIN has_genre hg2 ON hg2.movie_id = m.movie_id
JOIN genre g2 ON g2.genre_id = hg2.genre_id AND g2.genre = 'Comedy';

-- 9%fS 2: GROUP BY + HAVING COUNT(DISTINCT)
SELECT COUNT(*) AS romcom FROM (
SELECT hg.movie_id
FROM has_genre hg
JOIN genre g ON g.genre_id = hg.genre_id
WHERE g.genre IN ('Romance', 'Comedy')
GROUP BY hg.movie_id
HAVING COUNT(DISTINCT g.genre) = 2
N
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el 1 (8¢ Movie A)l

SIATGT AL G

WHERE genre = 'Romance' AND genre = 'Comedy' — a6 MiFce genre QWQI‘;IC'BTSCGWWT,@?
Fe FIMNY 01 AT 0R et (T OB AFCEAS (SN R (T 3) — JIBIS G|

Q21. S-R-Q-U: 5™9ifFe (sid, uid) CBIGI  Combined 5 Bank AP 2023

S(sid, A), T(tid, B), U(uid, C), R(sid, tid, D) — S 8 T-@3 many-to-many, Q(tid, uid, E) — T 8 U-43 many-to-
many| SELECT DISTINCT =t (sid, uid) (5o fite 331

SELECT R.sid, Q.uid
FROM R
JOIN Q ON R.tid = Q.tid; -- @33 T-record-a3 WL TIfFS

-- S 8 U-o @IeeT wfyyg oo ware i3t (FK 60T 61 O353)
SELECT S.sid, U.uid
FROM S

JOIN R ON S.sid = R.sid
JOIN Q ON R.tid = Q.tid
JOIN U ON Q.uid = U.uid;

OF3 (sid, uid) oo AFIfEF T-9F AT T& et OFITEFIT WS — 20 DISTINCT fRrgy, ©13 9B13 sonfis| Teg as
AR S Srge T

Q22. IT fJSsia Fifitwa A1 — logical steps  BSCs AP 03.01.2026

-- g% >: DEPARTMENTS t DeptName = 'IT' sf?fe ¢f&r (919 Dept =)
-- g% 3: EMPLOYEES-G DeptID = Dept *S join &

-- 419 o: 8y Name Fa 9%

SELECT e.Name

FROM EMPLOYEES e

JOIN DEPARTMENTS d ON e.DeptID = d.Dept

WHERE d.DeptName = 'IT';

-- subquery =g
SELECT Name FROM EMPLOYEES
WHERE DeptID = (SELECT Dept FROM DEPARTMENTS WHERE DeptName = 'IT');
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Q23. Department 8 Employee (63 (a, b, ¢) AP 2024 (10198)

-- (a) ORI 6 @9 = salary + commission
SELECT EmpFname, Salary + COALESCE(Commission, 0) AS TotalSalary
FROM Employee;

-- (b) MTT B QPN @FET TJWF — A 8 WIFH, AN HII_ G
SELECT e.EmpFname, d.Location

FROM Employee e

JOIN Department d ON e.DeptCode = d.DeptCode

WHERE e.Salary > (SELECT AVG(Salary) FROM Employee)

ORDER BY e.EmpFname;

-- (c) INfefes S/ M, MU WA (@6 @A IS
SELECT EmpFname, COUNT(EmpCode) AS EmpCount
FROM Employee

GROUP BY EmpFname

ORDER BY EmpCount ASC;

T . AR CREATE-@A Department.DeptCode int 5@ Employee.DeptCode varchar — join-a type mismatch;
Twwd "qeB13 INT 28T &6, Employee.DeptCode Department-a3 FOREIGN KEY" feratet I16fS 7911 (€)-97 ST sro1g;
fRTora e @ T3 fFed =)

Q24. CASE — (o4 (ST

SELECT name, salary,
CASE WHEN salary >= 70000 THEN 'High'
WHEN salary >= 50000 THEN 'Medium'
ELSE 'Low' END AS grade
FROM employee;

Rahim, Salma — High - Karim, Nadia, Tanvir - Medium - Jamil, Rupa — Low (CASE AN O] *TSB ATT) |
Q25. UPDATE 3 DELETE

UPDATE employee SET salary = salary * 1.05 WHERE dept_id = 10; -- IT-& ¢% qﬁs
UPDATE employee e

JOIN department d ON e.dept_id = d.dept_id
SET e.salary = e.salary + 2000

WHERE d.location = 'Dhaka'; -- MySQL join-update
DELETE FROM transactions WHERE txn_date < '2026-01-01"'; -- WHERE wror fitet s o2
qI!
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Q26. CREATE TABLE — PK, FK, CHECK, UNIQUE, DEFAULT

CREATE TABLE customer (
cust_id INT PRIMARY KEY,

name VARCHAR(1600) NOT NULL,

email VARCHAR(100) UNIQUE,

phone VARCHAR(15) UNIQUE,

city VARCHAR(50) DEFAULT 'Dhaka'’

);

CREATE TABLE account (
acc_no INT PRIMARY KEY,
cust_id INT NOT NULL,
branch_id INT NOT NULL,

type CHAR(3) NOT NULL CHECK (type IN ('SAV', 'CUR', 'FDR')),

balance DECIMAL(15, 2) NOT NULL DEFAULT O CHECK (balance >= 0), -- negative
balance fatIy

open_date DATE DEFAULT (CURRENT_DATE), -- MySQL 8-4
JFAT A

FOREIGN KEY (cust_id) REFERENCES customer(cust_id),
FOREIGN KEY (branch_id) REFERENCES branch(branch_id)

);

CREATE TABLE transactions (

txn_id INT AUTO_INCREMENT PRIMARY KEY,

acc_no INT NOT NULL,

txn_type CHAR(1) NOT NULL CHECK (txn_type IN ('D', 'W")),

amount DECIMAL(15, 2) NOT NULL CHECK (amount > 0),

txn_date DATE NOT NULL,

FOREIGN KEY (acc_no) REFERENCES account(acc_no) ON DELETE RESTRICT
)7

B9 &3 FLOAT 71, DECIMAL — floating-point rounding @@its| CHECK MySQL 8.0.16+ (T FIF |
Q27. ALTER TABLE

ALTER TABLE employee ADD COLUMN email VARCHAR(160) UNIQUE;
ALTER TABLE employee MODIFY COLUMN name VARCHAR(150) NOT NULL; -- Oracle/SQL Server:
ALTER COLUMN
ALTER TABLE employee RENAME COLUMN email TO work_email;
ALTER TABLE employee DROP COLUMN work_email;
ALTER TABLE employee ADD CONSTRAINT fk_emp_dept
FOREIGN KEY (dept_id) REFERENCES department(dept_id);

Q28. VIEW

CREATE VIEW dhaka_customer_balance AS

SELECT c.cust_id, c.name, SUM(a.balance) AS total_balance
FROM customer c¢ JOIN account a ON a.cust_id = c.cust_id
WHERE c.city = 'Dhaka’

GROUP BY c.cust_id, c.name;

SELECT * FROM dhaka_customer_balance; -- Arif 170000, Chayan 305000
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View = 5123 query (virtual table)| 33 @foet query siwet =1, RfUE e gfsca Frerat (teller 8 view AR, I GRe
)1

Q29. Transaction — IS GISTIF (Atomicity)
START TRANSACTION;

UPDATE account SET balance = balance - 10000
WHERE acc_no = 5001 AND balance >= 10000; -- affected rows 1 S 371 > ROLLBACK

UPDATE account SET balance = balance + 10000
WHERE acc_no = 5003;

INSERT INTO transactions (acc_no, txn_type, amount, txn_date)
VALUES (5001, 'W', 10000, CURRENT_DATE),
(5003, 'D', 16000, CURRENT_DATE);

COMMIT; -- T I A FW; TG A error XA: ROLLBACK;

#itd: 5001 = 140000, 5003 = 900001 WA= e 51teT AT 78T UPDATE 37 367 ROLLBACK &iwfbrass f35faes g — Br=et
"SI T SAVEPOINT s1; .. ROLLBACK TO s1; facy wmef#I<s caear =i

Q30. INDEX
CREATE INDEX idx_txn_acc_date ON transactions (acc_no, txn_date);
-- WHERE acc_no = 5001 AND txn_date BETWEEN ... — &3 query full scan =1 &3 index J<_®RF
SIS IAS)

DROP INDEX idx_txn_acc_date ON transactions;

Index (&GRS B+ tree) (A& O(n) (ATF &ATT O(log n) T, 7@ INSERT/UPDATE T T 8 QST (71 Composite index-@
N fACHF F (acc_no) BIGT &Y txn_date T YOteT STLIFTS FITST It 1

Q31. GRANT / REVOKE (DCL)

CREATE USER 'teller'@'%' IDENTIFIED BY 'StrOng#Pass';

GRANT SELECT, INSERT ON bankdb.transactions TO 'teller'@'%';

GRANT SELECT ON bankdb.dhaka_customer_balance TO 'teller'@'%'; -- 8y view
REVOKE INSERT ON bankdb.transactions FROM 'teller'@'%';

Least privilege: ST IRRAFINT BY TG O TGP AIDI TGP WIS A |

8.9 Max-Heap: insert 8 extract-root combined s Bank AP 2023

o Insert 5, 6, 8, Extract, Insert 4, 11, Extract, Insert 7, Extract, Extract — &S5 919 heap 18 @3]
extract-@Q (P19 9 (FFO HIGT Il

A (array-fSf$s, index 0 cIts)

parent(i) = (i — 1)/2, left = 2i + 1, right = 2i + 21

Insert: (1Y I8 — parent-9F (5T I (A GBI swap (sift-up)!

Extract: root (FIS W8 — (IF SAMIT root-Q JAT — IG child-aF S A6 swap (sift-down/heapify)|

7GR O(log n)!
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g9 ST I 7 Heap (array) T

a Insert 5 & heap-a root [5] =
b Insert 6 6 >5— swap [6, 5] —
d Insert 8 index 2-9, parent 6 < 8 — swap [8, 5, 6] —
d Extract 8 FANS, (<1t 6 root-9; child 5 < 6 — 3 =ity [6, 5] 8

e Insert 4 parent 6 > 4 — f33F =ty [6, 5, 4] —
f Insert 11 index 3, parent 5 — swap; parent 6 — swap [11,6,4,5] —
g Extract 11 5118, 5 root-9; IG child 6 — swap [6, 5, 4] 11
h Insert 7 index 3, parent 5 — swap; parent 6 — swap [7,6,4,5] —
i Extract 7 418, 5 root-9; T child 6 — swap [6, 5, 4] 7

j Extract 6 18, 4 root-9; child 5> 4 — swap [5, 4] 6

Extract-Q (FIS WIS NIt &N 8, 11, 7, 6; 1T heap = [5, 4]1 21T ATSE 4o #ier (=15 tree dt =1

8.8 Min-Heap ¢sfd (bottom-up heapify)

Array [9, 4,7, 1, 8, 2, 3] (ATF min-heap! ¥ non-leaf index = Ln/2] - 1 = 2 & 0 #IFS sift-down!|

i Som  children Jre Array
2 7 2,3 @B child 2-93 S swap [9,4,2,1,8,7,
3]
1 4 1,8 1-a7 ;7 swap [9.1,2,4,8,7,
3]
0 9 1,2 1-ag SR swap; SIF9F index 1-4 9-aF children 4, 8 — 4-43 A [1,4,2,938,7,
swap 3]

TqH1R: 1< (4, 2);4<(9, 8); 2 <(7,3) v - Bottom-up build O(n), 9tF Qi insert FAca O(n log n)!

8.¢ Hashing — 619 2IgfSts 933 key 16
Table size m = 11; keys &=: 10, 22, 31, 4, 15, 28, 17, 88, 59; h(k) =k mod 11 — 10,0, 9, 4, 4, 6, 6, 0, 41

(¥) Linear probing: h(k, i) = (h(k) + i) mod 11

Key h(k) Probe &% I
10,22,31,4,28 10,0,9,4,6 ife 10,0,9,4,6
15 4 4x—>5 5

17 6 6X—>7 7

88 0 0x—1 1

59 4 4xX>5x—->6x—>7x—8 8 (¢ probe)
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(¥) Quadratic probing: h(k, i) = (h(k) + i¥) mod 11

10,22, 31,4, 28 QIR TN, 15: 4 X > 4+41=5-17:6 X >7-88:0X —>1-59:4 X 55X > 4+4=8 > 8
(v probe)| a3 GG §OIS (B linear-93 Wro13, 7@ 59-93F probe ¥ — primary clustering (96T S
T(JF TIB) AT quadratic-ad STw#|

(sf) Double hashing: h(k, i) = (h4(k) + i-hx(k)) mod 11, hx(k) =1 + (k mod 10)

Key h, h; Probe &% A
15 4 6 4x—>10x—>16mod11=5 5
17 6 8 6X—>14mod11=3 3
88 0 9 0X—>9x—->18mod11=7 7
59 4 10 4x—>14mod11=3x—->24mod11=2 2

(9) Separate chaining (2fSf6 ta linked list, T916 *Ita)

Slot

Linear
Quadratic

Double

Chaining

Load factor a=n/m =9/11 = 0.821 Open addressing-a a < 1 X(o3 3(J W3R a IS probe S JITT; chaining-4 a > 1-9
50, 516 (et O(1 + a)| Double hashing-4 h, FAT 0 I8 B 1 @I M prime I 7 T gt [Afss|

8.Y Binary Search Tree — insert, traversal, delete

Insert & 50, 30, 70, 20, 40, 60, 80, 35, 45, 65 ((RG X JITH, IT 3T GIA) |

foa 8.5: 50, 30, 70, 20, 40, 60, 80, 35, 45, 65 insert K 717 BST

Traversal famw T
Inorder Left » Root — Right 20 30 35 40 45 50 60 65 70 80 (37999¥ sorted)
Preorder Root — Left — Right 50 302040 35457060 65 80
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Postorder Left —» Right — Root 203545403065 6080 7050

Level order B 41F (queue) 503070204060 80354565

Delete-a3 f$71 cwa (TS I tree (AT WiAMISI)

Delete 39 I FIRA b |
20 Leaf TR Y7 g 30-93 ¥ child Aifer
60 a3 child  child-G& parent-a3 ST ge fam 70-a3 ¥ child 311 65
(65)
30 73 child Inorder successor (G subtree-3 7o = 35) g 30-@F GIWSIT 35; ©1F children 20 8
WIF T, O 35-(F g 40; 40-93 8 ©IF 45

Search/insert/delete: balanced 27 O(log n), 58 sorted & insert FAC tree linked list I6T I — O(n); @ T3 AVL/Red-
Blackl

8.4 AVL rotation

Balance factor (BF) = 1% $&®! — TIF $t6eT; (FIH node-a |BF| > 1 X rotation|

CFa Insert &y ST AN T

LL 30, 20, 10 30-4 BF = +2, 99 node INF N 30-4 right rotation 20 (10, 30)
RR 10, 20, 30 10-4 BF = -2, ©ItIF Tt 10-4 left rotation 20 (10, 30)
LR 30, 10, 20 30-@ BF = +2, It Ol 10-4 left, SI99IF 30-4 right 20 (10, 30)
RL 10, 30, 20 10-4 BF = -2, SIt47 I 30-4 right, ©19917 10-4A left 20 (10, 30)

Twigad: 10, 20, 30, 40, 50, 25 insert

10, 20, 30 - RR — 20(10, 30)1 40 — 30-49 ©It~1 50 —» 30-4 BF = -2 (RR) — 30-4 left rotation —
20(10, 40(30, 50))1

25 — 20 — 40 — 30-a43 ICH | @¥9 20-9 BF = 1 - 3 = -2; ©IF child 40-43 BF = +1 — RL: 40-@ right
rotation (30 &9ItH), ©IF91F 20-4A left rotation|

§OII: root 30; IITH 20 (10, 25); ©ITT 40 (TIKH 50)1 19 node-a |BF| <1 ¢/

8.t Graph traversal: BFS 3 DFS

A/B E
~_

\

F——( 6
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fﬁ8.§:Undirectedgraph—A: B,C-B:A D,E-C:A F-D:B-E:B,F-F.C,E,G-G:F

BFS (A (qTs, queue) DFS (A (AT, recursion/stack)
Dequeue 994 enqueue 3 &
- A A A o
A B, C BC
B A-T 2% AfSA
B D, E CDE
D B-3 AT S(m4T
C F DEF
E DY —B-@RFIE
D — EF
F E-3 Sowdt 2AfS#
E — (F=mei3) F
F G G C F-a3 a9 SeqLdt
G _ oS G CeY - F-afFEG

BFS&W: ABCD EF G (83: A=0; B, C=1; D, E, F=2; G=3 — unweighted graph-a shortest path %) - DFS
@M ABDEFCG: 6ROV + E)I

Adjacency list I matrix — (FIBTS I FFS  Combined 5 Bank AP 2023

Matrix: "u 8 v-a3 J&y edge WCR?" — O(1); dense graph-aF G5 ©IteT; Susrsit O(V?)|

List: "u-a3 313 AfSEM" I BFS/DFS — O(deg u) 8 (G O(V + E); sparse graph-a3 Ty SITAT; Girssit O(V
+ E)I

8.5 Dijkstra — shortest path

foa 8.9: Weighted undirected graph (BT et = MST, 8.50 (M)

191 Qg 8T (finalized) A B (@ D E

o — 0 00 00 co 00

S A (0) 0 4 (A) 2 (A) 00 00

R C(2) 0 3(0) 2 10 (C) 12 (0)
© B (3) 0 3 2 8(B) 12

8 D (8) 0 3 2 8 10 (D)
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4 E(10) 0 3 2 8 10

eT: A>C = 2; A»B = 3 (A-C-B); A-»D = 8 (A-C-B-D); A—E = 10 (A-C-B-D-E)| Ig71t® predecessor| Binary
heap Mt O((V + E) log V); negative weight 215 Dijkstra 5tet 9t (Bellman-Ford =iest)|

8.50 Minimum Spanning Tree — Kruskal 3 Prim (f6a 8.9)

Kruskal (c=2it edge =TSt cycle Tt W)

Prim (A (TS, ICETT B! IIREF edge)
Edge Weight B

Tree-CS ®Ity 38T edge Weight
{A} A-C 2
A-C 2 IGEY
{Ar C} C_B 1
D-E 2 =3
{AI B: C} B_D 5
A-B 4 Im (A-C-B cycle)
B-D 5 33 — 85 edge, 19 {A, B, C, D} D-E 2

T3 fgfores MST = {B-C, A-C, D-E, B-D}, (916 @G 10; V - 1 = 415 edge| Kruskal O(E log E) (sort + union-
find), Prim O(E log V) (heap)!

8.55 Topological sort (Kahn's algorithm)

DAG: A—C, B—C, B—»D, C—E, D—E, E->FlIn-degree: A0,B0,C2,D1,E2, F 1l

g19F Queue (ATF [@F In-degree SNITGE Queue
B — in-degree 0: A, B AB

D) A C: 21 B

2 B C:1-0,D: 1-0 CD

© C E: 2—1 D

8 D E: 1-0 E

(¢4 E F: 1-0 F

\ F — qife

TN ABCDEF (BAD CE F-8 (3% — topological order aif4<s 30® #I1tH) | SIK node & 71 X graph-9
cycle =Tz O(V + E)| II=IK: course prerequisite, build dependency, task scheduling|

8.5% Sorting — &AfSG pass, @& =nita [29, 10, 14, 37, 13]

Algorithm Pass S Pass * Pass © Pass 8
Bubble [10, 14, 29, 13, 37] [10, 14, 13, 29, 37] [10,13,14,29, Il swap (73 — AT
37]
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Selection min 10 < 29:[10, 29, 14, min 13 & 29:[10, 13, 14, min 14 (R& min 29 « 37:[10, 13, 14,

37,13] 37, 29] FIA) 29, 37]
Insertion  key 10:[10, 29, 14, 37, key 14:[10, 14, 29, 37, key 37: #ifRI$  key 13:[10, 13, 14, 29,
13] 13] 3 37]
Bubble-a &6 swap 5 = IIIGRR inversion 34T ((29,10), (29,14), (29,13), (14,13), (37,13))1
Merge sort Quick sort (Lomuto, pivot = GIF SowI=)
[29, 10, 14, 37, 13] [29, 10, 14, 37, 13], pivot 13, i = -1
split > [29, 10, 14] | [37, 13] j=0: 29 > 13
split > [29, 10] [14] | [37] [13] j=1: 10 < 13 > i=0, swap a[0],a[1] » [10,
split » [29] [10] 29, 14, 37, 13]
merge > [10, 29] j=2: 14 > 13; Jj=3: 37 > 13
merge > [10, 14, 29] [13, 37] swap a[i+1], pivot > [10, 13, 14, 37, 29]
merge > [10, 13, 14, 29, 37] (pivot index 1)
o= [14, 37, 29], pivot 29:
14 < 29 > Re =J; 37 > 29
swap > [14, 29, 37]
e1: [10, 13, 14, 29, 37]

Quick sort-a3 worst case O(n?) F4F

SO WIS sorted (1G0T sorted) QIR pivot FITTT 19/ T2 — $24= AfSIF partition (n - 1)
8 0-(S Sl 7, SMSIF@I N, (MG FeA=T n(n — 1)/21 ST: random pivot I median-of-threel

8.5v Binary search trace

Sorted ®IF (index 0-9): [3, 8, 15, 21, 27, 34, 42, 56, 63, 77]; mid = | (lo + hi)/2]1

key = 63 (WIITR) key = 20 (c73)
lo hi
0 9 4  27>20-hi=3
o 9 4 27<63—10=5
0 3 1 8<20—>lo=2
5 9 7 56 <63 — 10 =8
2 3 2 15<20-lo0=3
& 9 8 63 = key —index 8 3 3 3 21>20-hi=2lo>hio-1

ST Qe [loga(n + 1)1:n =10 — 4; n = 10° — 201

8.58 Infix — Postfix 8 Prefix, @32 Postfix Je5ia+

Expression: (A+B)* C- D/ El Precedence: A > * /> + —; TNI9 precedence-Q I (YT TIA (A 2IOI)|

Token Stack Output RICEIS
( ( push
A ( A operand — output
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+ (+ A

B (+ AB

) AB+ (71 pop

* * AB+

C b AB+C

- - AB+C* * (&f*1/55719 precedence) pop, ©IF9F - push
D = AB+C*D

/ -/ AB+C*D / & precedence — push

E =/ AB+C*DE

eIy AB+C*DE/~- stack ¥ifer ST

Postfix: AB+ C* D E /- Prefix: - * + AB C/D E (expression G(s5, IgI WMeIqvel BCF postfix &I IR
AT SeBICAT; I AIR: I operator — SIS |

Jead4: A=2,B=3,C=4,D=10,E=5
Postfix23+4*105/-:stack » [2] » [2,3] > + > [5] — [5, 4] - * — [20] — [20, 10] — [20, 10, 5]
—/—>[20,2]1>-—>[18]1 BB (2+3)x4-10/5=20-2=18 ¢

NS RETTNAT: 6 2 3 + - 382/ + %273 +—>6-5=1,82=4,3+4=7,1x7=7,7%=49; 49+3
=52]

S operator ata ¥t pop — &AAwf6 ©F operand, S AW (a - b-( &% @G|

8.>2¢ E% stack T Queue  sscs ap 17.01.2026

afes

Enqueue(x): S1-a push| Dequeue(): S2 Aifel 30T S1-AF I TAWIF ATF QTF pop I S2-(S push (&
BT I, ST ATAHIG S2-F top-9); SIFAF S2 (ATF pop! S2 Aifet 1 AP A S2 (AT pop
2AfSE SN Te6 1R E — amortized O(1)1

AT S1 (5 — top) S2 (A5 — top) Output
enqueue 1 1 —

enqueue 2 12 —

enqueue 3 123 —

dequeue — 32 (1 pop =) 1
enqueue 4 4 32

dequeue 4 3 2
dequeue 4 — 3
dequeue — — (4 53T pop) 4
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Output 1, 2, 3, 4 — (GIFIF &N (&F 3¢ (FIFO) v/

void enqueue(int x){ push(&S1, x); }
int dequeue(void){
if (isEmpty(&S2))
while (!isEmpty(&S1)) push(&S2, pop(&S1));  /* &b wWis */
if (isEmpty(&S2)) { printf("Queue empty\n"); return -1; }
return pop(&S2);

8.5y Page replacement — FIFO, LRU, Optimal combined 5 Bank AP 2023

Reference string: 1234234121131 4, 9f6 framel F = page fault, — = hitl

Ref 1 2 3 4 2 3 4 1 2 1 1 3
LRU — SC6C AT j9=© page W

Frame 1 1 1 1 4 4 4 4 4 4 4 4 3
Frame 2 2 2 2 2 2 2 1 1 1 1 1
Frame 3 3 3 3 3 3 3 2 2 2 2
Fault F F F F — — — F F — — F
FIFO — SITC HTST CGIFT page M

Frame 1 1 1 1 4 4 4 4 4 4 4 4 3
Frame 2 2 2 2 2 2 2 1 1 1 1 1
Frame 3 3 3 3 3 3 3 2 2 2 2
Fault F F F F — — — F F — — F

Optimal — (T page SITHTT MIATS (I W FAAT 1) AT Sf W

Frame 1 1 1 1 4 4 4 4 1 1 1 1 1
Frame 2 2 2 2 2 2 2 2 2 2 2 2
Frame 3 3 3 3 3 3 3 3 3 3 3

Fault F F F F — — — Fo— — — =

Page fault: LRU = 8, FIFO = 8, Optimal = 6 (hit ratio IV 6/14, 6/14, 8/14)]

LRU-3 =3+ g et anrdnss

Ref 4 (8): 1, 2, 3-QF J&F 1 FAICECT A I_7TS — 1 IM|
Ref 1 (b¥): GIF 92T — 2 (&X), 3 (W), 4 (%) — 2 M|
Ref 2 (5¥): 3 (¥¥), 4 (a¥), 1 (b¥) — 3 IW]I

Ref 3 (53®%): 4 (a%), 2 (53), 1 (55©%) — 4 IM|

Ref 4 (589%): 2 (&), 3 (53TW), 1 (>9BH) — 2 IM|
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Belady's anomaly

8.54 Complexity cheat-sheet

Data structure /

Access / Search Insert

FIFO-(® frame I1GIte fault LT FUET J70@] Reference 12341251 23 45: v frame-4 9 fault, 8
frame-a 10 fault! LRU 8 Optimal "stack algorithm", ©1% Qg @3 557t (731 Optimal IV FJT I
(BRI T ANSY) — VY AT AN |

Algorithm

Array

Singly linked list

Stack / Queue

Hash table

BST

AVL / Red-Black

Binary heap

Binary search

BFS / DFS

Dijkstra

Kruskal / Prim
Merge / Heap sort
Quick sort

Bubble / Insertion /
Selection

Tower of Hanoi / naive
Fibonacci

O(1)/ O(n) O(n)

O(n) REI4e)
o(1)

— o(1)

1% O(1), worst TG O(1)

O(n)

s O(log n), worst Q3

O(n)

O(log n) O(log n)

max/min O(1) O(log n)

O(log n) —
O(V + E) (list), O(V?) (matrix)
O((V + E) log V) heap fuca
O(E log E) / O(E log V)

O(n log n) 3T GFta

s O(n log n), worst O(n?)

O(n)

T 0(1)

o(1)

T O(1)

aF3

O(log n)

extract O(log
n)

O(n?) (bubble-flag @ insertion best O(n))

O(2n)

*It¥ insert O(1) (dynamic array
amortized)

1LY insert tail pointer AFeT O(1)

LIFO / FIFO

¥ key G353 slot-9 (ST worst

skewed 3T O(N)

S9N balanced

build O(n)

sorted array =TSt

BFS — unweighted shortest path
negative weight 9%

MST

merge stable, heap in-place
in-place, IV TToON

(1B CTBT

exponential
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SIYIIT ¢ — o F9tad fAsfa: (afs Tea

High-Yield Theory Answers for AP Written

BIBM-A3 AP (P19t >¢0 TRRAI NC&T AT WF 2% FTIWfF f4afy — "Explain...", "Differentiate...",
"Compare..."| AP 2028 (10198), AP 09.05.202Y 8 AP 59.05,203-9 AF3 4 2F YEHE AtIg
(Inheritance, Polymorphism, SDLC, Waterfall vs Agile, TCP vs UDP, OSI, Process vs Thread, Hashing vs
Encryption, CIA, Cloud models)| @ Siiicy afSoa AT 935 141 Wtet 32tafer Sea (s e —
yeww!, (B, Tureadt| &fS Tex so-vs NG @ T

Teq g et
Definition (5-2 13) — GRE/TIIIEN — THIRI (T A ) — O AR BAAIIT|
"Differentiate" oIt8 FNITTH ¢ TNFT G W1

¢.> Object-Oriented Programming

Q1. What are the four pillars of OOP? AP sa.05.303% AP 2024 (10198)

Pillar Meaning How achieved (Java) Example

Encapsulation  Binding data and methods in private fields + public Account.balance changed
one unit and hiding internal getters/setters only via deposit()
state

Abstraction Showing only essential abstract class, interface ATM shows "Withdraw" — not
features, hiding the CBS logic

implementation

Inheritance A class acquires properties of extends, implements SavingsAccount extends
another (IS-A) Account
Polymorphism One interface, many forms Overloading (compile- calculateInterest() differs
time), overriding (run- per account type
time)

e oo mﬁawmm% "A PIE" — Abstraction, Polymorphism, Inheritance, Encapsulation|

Q2. Abstraction vs Encapsulation

Basis Abstraction Encapsulation

Focus What an object does How data is protected

Level Design level Implementation level

Hides Complexity / implementation details Data (internal state)

Achieved by Abstract class, interface Access modifiers (private/protected), getters/setters
Example A Payment interface with pay() private double balance; with validated withdraw()
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Q3. Abstract class vs Interface (Java)

Basis Abstract class Interface
Methods Abstract and concrete Abstract by default; default/static methods since
Java 8
Variables Any type (instance, static, final or  Only public static final constants
not)
Constructor Yes No
Inheritance A class extends only one A class can implement many (multiple inheritance of
type)
Access Any Methods implicitly public
modifiers
Use when Related classes share code/state  Unrelated classes share a capability (CAN-DO), e.g.
(IS-A) Comparable

Q4. What is a constructor? Explain its types.

A constructor is a special member function with the same name as the class and no return type,
invoked automatically when an object is created, used to initialize the object.

¢ Default constructor — no parameters; supplied by the compiler if none is written.

* Parameterized constructor — takes arguments to initialize fields with given values.

¢ Copy constructor — creates an object from another object of the same class (built-in in C++; written
manually in Java).

* Constructor overloading — several constructors with different parameter lists; this(...) chains
them.

class Account {
String no; double balance;
Account() { this("N/A", 0); } // default
Account(String no, double b) { this.no = no; this.balance = b; } // parameterized
Account(Account a) { this(a.no, a.balance); } // copy

Q5. Static (early) vs Dynamic (late) binding; Overloading vs Overriding

Static binding / Overloading Dynamic binding / Overriding
Resolved at Compile time Run time (by actual object type)
Polymorphism Compile-time Run-time
type
Where Same class (or subclass) Parent-child classes
Signature Same name, different parameters Same name, same parameters and

compatible return type
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Applies to static, private, final methods are Only instance (non-static, non-final, non-
statically bound private) methods

Example add(int,int), add(double,double) Shape s = new Circle(); s.area();
calls Circle.area()

L0)

b 1)

Static method override =7 9T — subclass-aQ @33 signature-ad static method &4t ©f method
hiding | =117 instance method-G& static ATT (I Btebt) 2AfSHro= FACeT compile error (BB AP 2023-43
A/B &9)I

Q6. Explain inheritance and its types. APsa.os.303%  BSCS 2020

Inheritance lets a child (sub) class acquire fields and methods of a parent (super) class, enabling code
reuse, extensibility and an IS-A hierarchy.

Type Structure Java support

Single B—A Yes

Multilevel C—>B—-A Yes

Hierarchical B->AC—oA Yes

Multiple C—-AandC-B Only through interfaces (avoids diamond problem)
Hybrid Combination of the above Through interfaces

Example: Account — SavingsAccount, CurrentAccount (hierarchical). Advantages: reuse, less
duplication, method overriding for specialised behaviour, easier maintenance.

Q7. What is polymorphism? Describe its types. AP 2024 (10198)

Polymorphism ("many forms") is the ability of the same method call or operator to behave differently
depending on the object or arguments.

1. Compile-time (static) polymorphism — method overloading, operator overloading (C++). Decided
by the compiler from the argument list.

2. Run-time (dynamic) polymorphism — method overriding with a superclass reference to a subclass
object; resolved by dynamic method dispatch.

class Account { double rate() { return 0.0; } }

class Savings extends Account { double rate() { return 0.04; } }
class Fixed extends Account { double rate() { return 0.08; } }
Account a = new Fixed();

System.out.println(a.rate()); // 0.08 -- decided at run time

Q8. SOLID principles (brief)

Letter Principle One-line meaning
S Single Responsibility A class should have only one reason to change
@] Open/Closed Open for extension, closed for modification
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L Liskov Substitution Subclass objects must be usable wherever the parent is expected
I Interface Segregation Many small specific interfaces are better than one fat interface

D Dependency Inversion Depend on abstractions, not on concrete classes

¢.2 Database Management System

Q1. Types of keys in DBMS

Key Definition Example (Customer)
Super key Any set of attributes that uniquely identifies a tuple {NID}, {NID, Name}
Candidate Minimal super key {NID}, {AccountNo}
key

Primary key Chosen candidate key; unique and NOT NULL AccountNo

Alternate key  Candidate keys not chosen as primary NID

Foreign key Attribute referring to the primary key of another table; ensures Transaction.AccountNo

referential integrity

Composite Key made of 2+ attributes (StudentID, CourselD)
key
Surrogate key System-generated identifier with no business meaning AUTO_INCREMENT id

Q2. Explain normalization (1NF to BCNF) with an example.

Normalization is the process of organising tables to reduce redundancy and avoid insertion, update
and deletion anomalies, by decomposing them based on functional dependencies.

Start: Enroll1(StudentID, StudentName, CourseID, CourseName, Teacher, TeacherPhone, Grade)
where one row holds "C101, C102" in a cell.

Action on example

TNF Atomic values; no One row per (StudentID, CourselD); key = (StudentID, CourselD)
repeating groups

2NF 1NF + no partial StudentName depends only on StudentID, CourseName only on
dependency (non-key CourselD = split: Student(StudentID, StudentName),
depends on whole key) Course(CourselD, CourseName, Teacher, TeacherPhone),

Enroll(StudentID, CourselD, Grade)

3NF 2NF + no transitive CourselD — Teacher — TeacherPhone = Teacher(Teacher,
dependency (non-key —»  TeacherPhone); Course(CourselD, CourseName, Teacher)
non-key)

BCNF ForeveryFDX - Y, Xis a If a teacher teaches only one course and (Student, Course) — Teacher
super key but Teacher — Course, split into (Teacher, Course) and (Student,

Teacher)
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reat o 2NF = "9 key-3 B9 fA57", 3NF = "8 key-7 B2 fA$7", BCNF = "I it S5 super key"|

Q3. ACID properties with a banking example

Property Meaning

Atomicity All or nothing

Consistency DB moves from one valid state to another;
constraints hold

Isolation Concurrent transactions do not see each
other's intermediate state
Durability Committed changes survive crashes

Q4. DDL, DML, DCL and TCL Bscs 2020

Category Purpose

DDL — Data Definition
Language

Define/modify structure
(auto-commit)

DML — Data Work with data rows

Manipulation Language

DCL — Data Control
Language

Permissions

TCL — Transaction End or manage a

Control Language transaction

*SELECT-(F ®H¢s Wietml DQL (Data Query Language) It |

Q5. DELETE vs TRUNCATE vs DROP

Fund transfer Tk 5,000 from A to B

Debit A and credit B both happen, or neither
(ROLLBACK on failure)

Total money unchanged; CHECK (balance >=

0) never violated

Another query never sees A debited but B not
yet credited

After COMMIT, the transfer persists even after
power failure (redo log)

Commands

CREATE, ALTER, DROP, TRUNCATE, RENAME

SELECT*, INSERT, UPDATE, DELETE, MERGE

GRANT, REVOKE

COMMIT (make permanent), ROLLBACK (undo),
SAVEPOINT (partial rollback point), SET TRANSACTION

Basis DELETE TRUNCATE DROP
Type DML DDL DDL
Removes Selected rows (WHERE All rows Whole table (structure + data +
allowed) indexes)
Rollback Yes (before commit) Generally no (auto-commit in No
most DBMS)
Triggers Fires row triggers Does not fire Does not fire
Speed Slower (row-by-row Faster (deallocates pages) Fastest
logging)
Identity Not reset Reset Gone with table
counter
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Q6. WHERE vs HAVING

WHERE HAVING

Filters rows before grouping Filters groups after GROUP BY
Cannot use aggregate functions Used with aggregates (SUM, AVG, COUNT)
Works with SELECT, UPDATE, DELETE Only with SELECT

SELECT DeptCode, AVG(Salary) AS avg_sal
FROM Employee

WHERE Salary > 10000 -- row filter
GROUP BY DeptCode
HAVING AVG(Salary) > 50000; -- group filter

Q7. Index — advantages and disadvantages

An index is a separate data structure (usually a B+ tree or hash) on one or more columns that lets the
DBMS locate rows without scanning the whole table.

Advantages Disadvantages

e Faster SELECT, WHERE, JOIN, ORDER BY e Extra storage

¢ Enforces uniqueness (UNIQUE index) e Slower INSERT/UPDATE/DELETE (index must be
* Reduces disk I/0 updated)

* Useless on low-cardinality columns (e.g.
gender)

Clustered index = physical order of rows (one per table); non-clustered = separate structure with
pointers (many allowed).

Q8. Types of relationships in DBMS; Book-Borrower case AP2024(10198) AP 54.05.303%

Relationship Meaning Example Implementation

One-to-One (1:1) One A~ oneB Person - NID FK with UNIQUE in either table
One-to-Many (1:N) One A < many B Branch - Accounts FK on the "many" side
Many-to-Many (M:N) Many A <> many B Student - Course Junction table with composite key

Library case: One borrower borrows many books, and over time the same book is borrowed by many
borrowers = Many-to-Many. Resolve with Loan(LoanID, BookID FK, BorrowerID FK, IssueDate,
DueDate, ReturnDate) . If we consider a single physical copy at one moment, it is held by at most one
borrower, so Borrower-(current) Copy is 1:N — state this assumption in the answer.

J1eT fBor: "Relation"-aF SIFIRTew f&rea™t FICa relationship cardinality (1:1, 1:N, M:N) @31 &TIe unary/binary/ternary
degree — YIBI3 AT AR Glad I
Q9. Mapping an ER diagram to tables

1. Strong entity — table; attributes — columns; key — primary key.
2. Weak entity — table with owner's PK as FK; PK = owner PK + partial key.
3. 1:N relationship — put PK of the "1" side as FK in the "N" side table.
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4. 1:1 — FK (with UNIQUE) in either side, preferably the total-participation side.
5. M:N — new table containing both PKs (composite PK) plus relationship attributes.
6. Multivalued attribute — separate table (entity PK, value).

7. Composite attribute — store only its simple components.

Q10. Deadlock in a database

A deadlock occurs when two or more transactions each hold a lock the other needs and wait forever.
Example: T1 locks Account A and waits for B; T2 locks B and waits for A.

¢ Detection: build a wait-for graph; a cycle = deadlock; abort a victim (youngest / least work) and roll
it back.

* Prevention: timestamp schemes — wait-die (older waits, younger dies) and wound-wait (older
wounds/aborts younger); or lock all resources in a fixed order.

* Timeout: abort a transaction that waits longer than a threshold.

¢.v Operating System

Q1. Process vs Thread; advantages of threads AP s4.05.202%

Basis Process Thread

Definition A program in execution with its Smallest unit of CPU scheduling inside a process
own address space

Memory Separate address space Shares code, data, heap, open files of its process;
has own stack, registers, PC

Creation/switch Heavy Light
cost
Communication IPC needed (pipes, sockets, shared Directly through shared memory
memory)
Failure isolation One crash does not affect others One faulty thread can crash the whole process

Advantages of threads: (1) faster creation and context switch, (2) resource sharing without IPC, (3)
responsiveness — Ul stays responsive while a background thread works, (4) better use of multi-core
CPUs.

Q2. Process states

New — Ready — Running — (Waiting/Blocked) — Ready ... —» Terminated.
* New — Ready: admitted by long-term scheduler.

* Ready — Running: dispatched by short-term scheduler.

* Running — Ready: time quantum expired / preempted.

* Running — Waiting: I/O or event wait.

* Waiting — Ready: I/0 completed.

* Running — Terminated: exit.

Each process is represented by a PCB (PID, state, PC, registers, memory info, open files, priority).
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Q3. Types of scheduling and scheduling algorithms Bscs 2020

Long-term (job) Selects jobs from disk into memory; controls degree of multiprogramming
Short-term (CPU) Selects a ready process for the CPU; runs very frequently

Medium-term Swaps processes out/in to reduce memory load

Algorithm Preemptive? Key point

FCFS No Simple; convoy effect

SJF No Minimum average waiting time; needs burst estimate; starvation
SRTF Yes Preemptive SJF

Priority Both Starvation solved by aging

Round Robin Yes Time quantum; fair; good for time-sharing

Multilevel (feedback) Yes Separate queues per class; processes may move between
queue queues

Q4. Deadlock — necessary conditions and handling
Deadlock can occur only if all four hold simultaneously (Coffman conditions):

1. Mutual exclusion — a resource is non-shareable.

2. Hold and wait — a process holds one resource and waits for another.
3. No preemption — resources cannot be forcibly taken.

4. Circular wait — P1 waits for P2, P2 for P3 ... Pn for P1.

Strategy How

Prevention Break one condition, e.g. request all resources at once, or number resources and request
in increasing order (no circular wait)

Avoidance Grant only if the system stays in a safe state — Banker's algorithm
Detection & Resource-allocation/wait-for graph; kill a process or preempt resources
recovery

Ignore (Ostrich) Used by most general OSs when deadlock is rare

Q5. Semaphore vs Mutex

EEN Mutex Semaphore

Type Locking object (binary) Integer signalling variable (counting or binary)
Ownership  Only the thread that locked can unlock Any process can signal

Operations  lock() / unlock() wait() (P, decrement) / signal() (V, increment)
Allows One thread in critical section Up to N threads (counting semaphore)

Use Protect a shared variable Manage a pool of identical resources, ordering
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Q6. Producer-Consumer problem AP 54.05.303

A producer puts items into a bounded buffer of size N and a consumer removes them. Issues to solve:
(1) mutual exclusion on the buffer (race condition on the count/index), (2) producer must wait when
the buffer is full, (3) consumer must wait when it is empty. Solution with three semaphores:

semaphore mutex = 1, empty = N, full = 0;

Producer: Consumer:

while (true) o while (true) {
item = produce(); wait(full);
wait(empty); wait(mutex):
wait(mutex); item = remove();
insert(item); signal(mutex);
signal(mutex); signal(empty);
signal(full); consume(item);

} }

reat oot wait(mutex)-& wait(empty)-ad St et deadlock 30S 2T — O3 TG Srge FACH IGHS 771

Q7. Paging vs Segmentation

Basis Paging Segmentation

Unit Fixed-size pages/frames Variable-size logical segments (code, stack, data)
View Physical/system view Programmer's logical view

Fragmentation Internal External

Address (page no., offset) (segment no., offset)

Table Page table (frame no.) Segment table (base, limit)

Q8. Virtual memory and thrashing

Virtual memory lets a process execute even if it is not fully in RAM; pages are loaded on demand
(demand paging) and the disk acts as backing store. Benefits: programs larger than RAM, more
processes in memory, isolation. A page fault occurs when a referenced page is not in memory; a
replacement algorithm (FIFO, LRU, Optimal) chooses a victim.

Thrashing — the system spends more time swapping pages than executing, because processes do not
have enough frames for their working set; CPU utilisation collapses. Remedies: working-set model,
page-fault-frequency control, reducing the degree of multiprogramming, adding RAM.

Q9. Boot process of a computer — correct order AP ov.05.203

1. Power on — BIOS/UEFI POST (Power-On Self Test checks CPU, RAM, devices).

2. MBR/GPT lookup — firmware finds the boot device and loads the bootloader (GRUB / Windows
Boot Manager).

3. 0S kernel load — bootloader loads the kernel into memory.
4. Driver initialization — kernel initialises drivers and starts system services (init/systemd).

5. User login — login screen / shell.
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¢.8 Networking

Q1. OSI layers and functions; OSI vs TCP/IP AP ov.05.303%

# OSI layer

7 Application

6 Presentation

5 Session

4 Transport
3 Network
2 Data Link
1 Physical

Function

Network services to user apps

Translation, encryption, compression

Establish/maintain/terminate sessions,
sync

End-to-end delivery, segmentation,
flow/error control, ports

Logical addressing, routing

Framing, MAC addressing, error
detection

Bits over medium; signals

PDU Protocols/devices  TCP/IP layer
Data HTTP, FTP, SMTP, Application
DNS

SSL/TLS, JPEG,
ASCII

NetBIOS, RPC

Segment/ TCP, UDP Transport
Datagram
Packet IP, ICMP, OSPF; Internet
router
Frame Ethernet, PPP; Network
switch Access
Bit Cable, hub,
repeater

OSlis a 7-layer reference model; TCP/IP is a 4-layer practical model used on the Internet (OSI's top

three merge into Application; bottom two into Network Access/Link).

(A YK 77 (A—D): "All People Seem To Need Data Processing"|

Q2. Compare TCP and UDP with examples AP ov.05.303%

Basis

Connection

Reliability

Ordering

Flow/congestion
control

Header
Speed

Examples

TCP

Connection-oriented (3-way
handshake)

Reliable: ACK, retransmission

In-order delivery (sequence
numbers)

Yes (sliding window)

20-60 bytes
Slower

HTTP/HTTPS, FTP, SMTP, SSH,
internet banking

ubDP

Connectionless

Unreliable, best effort

No ordering

No

8 bytes
Faster, low latency

DNS query, VoIP, live video streaming, online
games, DHCP

Q3. How does TCP make an unreliable network reliable? Bscs 2020

* Sequence numbers — every byte is numbered; receiver reorders and discards duplicates.
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* Acknowledgements — cumulative ACK confirms receipt.

* Retransmission — on timeout or 3 duplicate ACKs (fast retransmit), lost segments are resent.
* Checksum — detects corrupted segments, which are dropped and retransmitted.

* Flow control — receiver window prevents overflow of the receiver buffer.

¢ Congestion control — slow start, congestion avoidance, fast recovery.

¢ Connection management — 3-way handshake to open, 4-way FIN exchange to close.

Q4. TCP 3-way handshake
1. Client — Server: SYN (seq = x)
2. Server — Client: SYN-ACK (seq =y, ack=x+ 1)
3. Client — Server: ACK (ack =y + 1) — connection ESTABLISHED.

Termination: FIN — ACK — FIN — ACK (4 segments). SYN flood attack abuses step 2 by never sending
step 3 (mitigated by SYN cookies).

Q5. IPv4 vs IPv6
Basis IPv4 IPv6
Address size 32 bit (= 4.3 billion) 128 bit (= 3.4 x 10%)
Notation Dotted decimal 192.168.1.1 Hexadecimal colon 2001:db8::1
Header Variable 20-60 B, has checksum Fixed 40 B, no checksum
Address resolution ARP NDP (Neighbor Discovery, ICMPv6)
Configuration Manual / DHCP SLAAC or DHCPv6
Broadcast Yes No (multicast/anycast)
Security IPsec optional IPsec built into the design

Q6. Subnetting — quick method

Subnets = 2Porrowed bits . ogts/subnet = 2M0st bits _ 5 . Block size = 256 - (interesting octet of

mask)

Surage: 192.168.10.0/24-cF 8% ST=Te
Borrow 2 bits = /26, mask 255.255.255.192, block = 64, hosts = 62.

Subnet Network Usable range Broadcast
1 192.168.10.0 J-.62 .63

2 192.168.10.64 .65-.126 127

3 192.168.10.128 129 -.190 191

4 192.168.10.192 193 - .254 .255
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Q7. DNS, DHCP and ARP

Protocol Purpose Port / layer How it works

DNS Domain name — IP UDP/TCP 53 Resolver — root — TLD (.com) — authoritative
server; answers cached by TTL

DHCP Automatic IP, mask, UDP 67 (server) / DORA: Discover — Offer —» Request — Acknowledge
gateway, DNS 68 (client)
ARP IP - MAC on the LAN  Layer 2/3 Broadcast "Who has 192.168.1.1?"; owner unicasts

its MAC; result cached in ARP table

Q8. OSPF vs RIP; how packets are delivered with OSPF AP 54.05.202%

Basis RIP OSPF

Type Distance vector Link state

Algorithm Bellman-Ford Dijkstra (SPF)

Metric Hop count (max 15) Cost (based on bandwidth)

Updates Full table every 30 s LSAs only on change (triggered)
Convergence Slow (count-to-infinity) Fast

Scale Small networks Large, hierarchical (areas, backbone area 0)

Packet delivery with OSPF: (1) routers form neighbour adjacencies with Hello packets; (2) each router
floods LSAs describing its links and costs; (3) every router builds an identical link-state database (map
of the network); (4) each runs Dijkstra with itself as root to compute the shortest-path tree; (5) best
next hops go into the routing table; (6) for each packet the router reads the destination IP, does a
longest-prefix match, decrements TTL and forwards it hop by hop until it reaches the destination
network, where ARP finds the host MAC.

Q9. Hub vs Switch vs Router

EENT Hub Switch Router

OSI layer 1 (Physical) 2 (Data Link) 3 (Network)

Address used None MAC P

Forwarding Broadcasts to all To specific port via MAC Between networks via routing
ports table table

Collision domain  One shared One per port One per interface

Broadcast One One (unless VLANS) Separates broadcast domains

domain

Use Obsolete LAN inside a branch Branch < head office / Internet
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¢.¢ Information Security

Q1. CIA triad APov.05.303% BB AP 2023

Principle Meaning Banking example Controls

Confidentiality Only authorised people Customer balance hidden Encryption, access control, MFA
can read data from others

Integrity Data is accurate and Transfer amount cannot be Hashing, digital signature,
unaltered modified in transit checksums, audit logs

Availability Systems accessible when  ATM/internet banking 24x7 Redundancy, backup, DR site,
needed DDoS protection

Q2. Authentication vs Authorization AP ov.05.3030

Authentication Authorization
Question  "Who are you?" "What are you allowed to do?"
Order First After authentication
Based on  Password, OTP, fingerprint, certificate Roles, permissions, ACLs, policies
Example  Teller logs in with ID + password + OTP Teller may post deposits but cannot approve loans
Protocols  Kerberos, OpenID Connect OAuth 2.0 scopes, RBAC

Q3. Hashing vs Encryption AP ov.05.303%

Basis Hashing Encryption

Direction One-way Two-way (decrypt with key)
Key No key (HMAC uses one) Needs key(s)

Output length Fixed (SHA-256 = 256 bits) Roughly proportional to input
Goal Integrity, password storage Confidentiality

Examples SHA-256, SHA-3, bcrypt AES, RSA

Q4. Symmetric vs Asymmetric encryption

Basis Symmetric Asymmetric

Keys One shared secret key Public + private key pair

Speed Fast — bulk data Slow — small data, key exchange
Key distribution Hard (must share securely) Easy (public key is public)
Examples AES, DES, 3DES RSA, ECC, Diffie-Hellman

Use Disk/database encryption Digital signatures, TLS handshake

TLS (HTTPS) combines both: asymmetric to agree a session key, symmetric (AES) to encrypt the data.
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Q5. Digital signature — how it works

1. Sender computes hash H = SHA-256(message).

2. Sender encrypts H with sender's private key — signature.

3. Message + signature are sent.

4. Receiver decrypts the signature with sender's public key — H,, and computes H, = hash(received
message).

5. H, = H, = integrity, authentication and non-repudiation are ensured.

Q6. SQL Injection, XSS and CSRF — prevention

Attack How it works Prevention

SQL Attacker input becomes part of SQL, Prepared statements/parameterised queries, input

Injection e.g. ' OR '1'='1 validation, least-privilege DB account, WAF

XSS Malicious script injected into a page Output encoding/escaping, Content Security Policy,
runs in victims' browsers (steals HttpOnly cookies, input sanitisation
cookies)

CSRF Victim's logged-in browser is tricked Anti-CSRF tokens, SameSite cookies, re-authentication
into sending an unwanted request for critical actions

Q7. Social engineering AP ov.05.203%

Social engineering is manipulating people (not systems) into revealing confidential information or
performing unsafe actions.

* Phishing (email), vishing (voice call: "I am from the bank, tell me your OTP"), smishing (SMS)

* Pretexting (fake identity/story), baiting (infected USB), tailgating (following into a secure area),
quid pro quo

Prevention: security awareness training, verify requests by a second channel, never share OTP/PIN,
MFA, email filtering, clear reporting procedure.

Q8. Vulnerability Assessment vs Penetration Testing AP ov.05.303

Basis Vulnerability Assessment Penetration Testing

Goal Find and list as many weaknesses as possible Exploit weaknesses to prove real impact
Approach Mostly automated scanning (Nessus, OpenVAS) Manual + tools (Metasploit, Burp Suite)
Depth Breadth-first Depth-first

Output Prioritised vulnerability list (CVSS) Attack narrative, proof of exploitation
Frequency Frequent (monthly/quarterly) Periodic (yearly / after major change)

Q9. Firewall vs IDS vs IPS

CENS Firewall IDS IPS

Function  Allows/blocks traffic by rules (IP, port,  Detects suspicious activity Detects and blocks
protocol, app) and alerts automatically
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Placement Network perimeter, between zones Out-of-band (SPAN/mirror Inline

port)
Action Preventive Passive / detective Active / preventive
Method Packet filter, stateful, NGFW Signature + anomaly Signature + anomaly

Q10. New employee account creation with security best practices AP ov.05.2030

1.
2.
3.

0 N o U

Authorised request — HR/line manager submits an approved access request form; ID verified.
Unique account — one user ID per person (no shared IDs); naming convention.

Role-based access (RBAC) & least privilege — assign only the roles needed (e.g. Teller); maker-
checker for sensitive functions.

. Password policy — minimum 8-12 characters with upper/lower/digit/special; no reuse of last N

passwords; change every 60-90 days; lockout after 3-5 failed attempts; temporary password must
be changed at first login.

. MFA for remote, privileged and CBS access.
. Secure credential delivery — separate channel; never by plain email.
. Awareness — user signs the ICT security policy/acceptable-use policy.

. Logging & review — creation logged; periodic access review; on transfer/exit, offboarding: disable

account immediately, revoke tokens/VPN, collect devices.

Q11. Explicit Deny vs Explicit Allow AP ov.05.303%

User X € Group A and Group B. Folder 1: Read — Group A; explicit Deny Write — Group B; Write —

User X (explicit allow).

Answer: No, User X cannot write. In access-control systems such as NTFS, permissions from all

groups are combined and an explicit Deny overrides an explicit Allow at the same level. Since X'is a

member of Group B, the Deny Write applies to X even though X was granted Write individually. X can

still Read (from Group A). To allow writing, remove X from Group B or remove the Deny entry.

¢.Y Software Engineering

Q1. SDLC and its phases AP sa.05.3030

The Software Development Life Cycle is a structured process to plan, build, test, deliver and maintain

software with predictable quality, cost and time.

Phase Main activity Output

1. Planning & feasibility Scope, cost, schedule, risk Project plan

2. Requirement analysis Gather functional/non-functional needs SRS document

3. Design Architecture, database, UI, modules Design document (HLD/LLD)
4. Implementation Coding, code review Source code

5. Testing Unit, integration, system, acceptance Test reports

6. Deployment Release to production Live system
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7. Maintenance Bug fixes, enhancements Updated versions

Q2. Limitations of Waterfall and how Agile addresses them AP ov.05.2030

Requirements frozen early; change is costly Welcomes change; backlog re-prioritised every sprint
Working software only at the end Working increment every 1-4 week sprint
Testing late = defects found late Continuous testing, CI, TDD

Little customer involvement after requirements Product owner/customer reviews each sprint
High risk for long/uncertain projects Short feedback loops reduce risk

Heavy documentation "Working software over comprehensive documentation"

Waterfall still suits small projects with stable, well-understood requirements (e.g. regulatory reports
with fixed format).

Q3. Scrum — roles, events and artifacts

Roles Events Artifacts

Product Owner (maximises value, owns Sprint (1-4 weeks) Product Backlog

backlog) Sprint Planning Sprint Backlog

Scrum Master (coach, removes impediments) Daily Scrum (15 Increment (meets Definition of
Developers (build the increment) min) Done)

Sprint Review
Sprint Retrospective

Q4. Functional vs non-functional requirements; requirement validation AP ov.05.202%

Basis Functional Non-functional
Describes What the system does How well it does it (quality attributes)

Example  "User can transfer funds to another  "Transfer completes within 2 s; 99.9% availability; AES-256

account” encryption”
Testing Functional testing Performance, security, usability testing
If missing Feature absent System slow/insecure/unusable

Requirement validation checks that the documented requirements actually define the system the
customer wants. Checks: validity, consistency, completeness, realism, verifiability. Techniques:
requirement reviews, prototyping, test-case generation, traceability analysis, walkthroughs with
stakeholders.

Q5. Testing levels and types Bscs 2020

Level Tests By

Unit testing Individual function/class in isolation (JUnit) Developer
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Integration testing Interfaces between modules (top-down, bottom-up, big-bang)  Developer/tester
System testing Whole system against SRS (functional + non-functional) QA team

Acceptance testing (UAT) Business readiness — alpha/beta Customer/users

Other types: regression (old features still work after change), smoke (basic build check),
performance/load/stress, security, usability.

Q6. Black-box vs White-box testing

Basis Black-box White-box

Knowledge of Not required Required

code

Based on Requirements/specification Internal logic, paths

Techniques Equivalence partitioning, boundary value analysis, Statement, branch, path coverage;
decision table cyclomatic complexity

Level System, acceptance Unit, integration

Done by Testers/users Developers

Q7. Types of UML diagrams

Structural (static) Behavioural (dynamic)
Class, Object, Component, Deployment, Use case, Activity, State machine, Sequence,
Package, Composite structure Communication, Timing, Interaction overview

Class-diagram relations: association (—), aggregation (< hollow diamond, "has-a", part can exist alone),
composition (4 filled diamond, part dies with whole), generalization (A hollow triangle, IS-A),
dependency (- - =), multiplicity (1, 0..1, *, 1..%).

Q8. Git — commit vs push and other commands AP sa.05.3030

Version control records changes to files over time so that teams can collaborate, track who changed
what, and roll back. Git is a distributed VCS — every developer has the full history locally.

Command What it does Where

git commit Saves a snapshot of staged changes with a message  Local repository only
git push Uploads local commits to a remote (GitHub/GitLab) Local — remote

git pull Fetch + merge remote changes Remote — local

git branch / checkout -b  Create/switch an independent line of development Local

git merge Combine another branch into the current one Local

git clone Copy a remote repository Remote — local

1T B9t commit = FATETE ST feed AT, push = SIAIF SR G T commit THATRES FAT T, push-a3 &= [eas
ST |
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¢.Q Web, Cloud 8 Al

Q1. Cloud computing — service and deployment models AP ov.05.2030

Cloud computing is on-demand delivery of computing resources (servers, storage, databases,
software) over the Internet with pay-as-you-go pricing. NIST characteristics: on-demand self-service,

broad network access, resource pooling, rapid elasticity, measured service.

Service .
Provider manages User manages Examples
model
IaaS Hardware, virtualization, OS, runtime, apps, AWS EC2, Azure VM
network data
PaaS + OS, runtime, middleware Apps and data Google App Engine, Heroku
Saas Everything Only usage/config Gmail, Microsoft 365,
Salesforce
Deployment model Description
Public Shared infrastructure owned by provider (AWS, Azure)
Private Dedicated to one organisation (a bank's own data center cloud)
Hybrid Private + public combined (core banking private, website public)
Community Shared by organisations with common concerns (e.g. several banks)

Q2. Virtualization, hypervisor, VM vs container AP ov.05.3030

Virtualization creates multiple virtual instances (machines, storage, networks) on one physical
resource. The hypervisor (VMM) sits between hardware and VMs, allocating CPU, memory and I/0O and
isolating VMs.

* Type 1 (bare-metal): runs directly on hardware — VMware ESXi, Microsoft Hyper-V, KVM, Xen.

* Type 2 (hosted): runs on a host OS — VirtualBox, VMware Workstation.

Basis Virtual Machine Container

Virtualizes Hardware Operating system

Contains Full guest OS + app App + libraries; shares host kernel
Size GBs MBs

Boot time Minutes Seconds

Isolation Strong Process-level (weaker)

Tools VMware, Hyper-V Docker, Kubernetes (orchestration)

Q3. REST API principles

¢ Client-server separation; stateless requests (each carries all needed info, e.g. token).

¢ Uniform interface — resources identified by URIs ( /accounts/123), manipulated with HTTP
methods.
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* Cacheable responses, layered system, optional code-on-demand.

* Representations usually JSON; status codes convey results.

Q4. HTTP methods and status codes

Method Use Idempotent
GET Read a resource (data in URL) Yes

POST Create / submit data (data in body) No

PUT Replace a resource Yes

PATCH Partial update Not necessarily
DELETE Remove a resource Yes

Class Meaning Common codes

TxX Informational 100 Continue

2XX Success 200 OK, 201 Created, 204 No Content

3xx Redirection 301 Moved Permanently, 302 Found, 304 Not Modified

4xx Client error 400 Bad Request, 401 Unauthorized, 403 Forbidden, 404 Not Found
5xx Server error 500 Internal Server Error, 502 Bad Gateway, 503 Service Unavailable

Q5. Supervised vs Unsupervised vs Reinforcement learning AP sa.05.3030

EEN Supervised Unsupervised Reinforcement
Data Labelled (input — known Unlabelled No dataset; agent
output) interacts with environment
Goal Predict label/value Find hidden Learn a policy maximising
structure/patterns cumulative reward
Tasks Classification, regression Clustering, dimensionality Sequential decision
reduction, association making
Algorithms Linear/logistic regression, K-means, hierarchical Q-learning, SARSA, policy
decision tree, SVM, neural clustering, PCA, Apriori gradient
networks
Feedback Direct (correct answer) None Delayed reward/penalty
Banking Loan default prediction, fraud Customer segmentation Dynamic pricing, trading
example classification agents

Q6. Why can a heuristic search (A*) be faster than a blind search (BFS)? AP sa.05.303%
¢ BFS is uninformed: it expands nodes level by level in all directions, without knowing where the goal

is. Time and memory grow as o(b%) (b = branching factor, d = depth of goal).
* A* evaluates f(n) = g(n) + h(n): g = cost so far, h = estimated cost to goal. It always expands the node
that looks closest to the goal, so it explores far fewer nodes — a good heuristic "points" the search
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towards the goal.

¢ If his admissible (never overestimates) A* is still optimal; the better h approximates the true cost,
the fewer nodes are expanded.

e In practice, faster heuristics may be inadmissible or weighted (f = g + w-h, w > 1). These trade a
guaranteed optimal path for speed — the path is "good enough" but not always perfect.

* Argument: search cost depends on the number of nodes expanded; domain knowledge (h) prunes
large parts of the search space that BFS must visit; therefore A* reaches the goal sooner even if,
with an approximate heuristic, the path is occasionally sub-optimal.

Example: in route finding on a map, straight-line distance as h makes A* head towards the destination
city, while BFS expands every road in every direction.
Q7. Overfitting

Overfitting: the model learns noise and details of the training data, giving high training accuracy but
poor accuracy on new data (high variance). Underfitting: model too simple; poor on both (high bias).

Remedies: more training data, cross-validation, regularization (L1/L2), dropout, early stopping, pruning
(trees), feature selection, simpler model, data augmentation.

¢.b Digital Logic, Data Communication 8 Language Processor
Q1. Number system conversion — quick method Bscs 2020
(10010.101), = (?)49

Integer: 1x16 + 0+ 0+ 1x2 + 0 = 18 - Fraction: 1x%2+ 0x% + 1x% = 0.5+ 0.125 = 0.625 = 18.625

(543)10 = (?)16
543 +16=33rem15(F);33+16=2rem 1;2+ 16 =0 rem 2 = read upward: 21F. Check: 2x256 +
1x16 + 15 =543 ¢

Conversion Method

Decimal — base b (integer) Repeated division by b; remainders read bottom-up
Decimal — base b (fraction) Repeated multiplication by b; integer parts read top-down
Binary < Octal Group 3 bits from the binary point

Binary <> Hex Group 4 bits from the binary point

Q2. Universal gate — prove NAND is universal AP sa.05.3030

A universal gate can implement any Boolean function without using any other gate type. NAND and
NOR are universal. Since {AND, OR, NOT} is functionally complete, it is enough to build these three from
NAND:

Gate NAND construction Proof

NOT  Tie both inputs: NAND(A, A) (A-A)' = A
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AND  NAND followed by NAND-NOT: NAND(NAND(A,B), NAND(A,B)) ((AB))' = AB

OR NAND(NAND(A,A), NAND(B,B)) (A“B")' = A+ B (De Morgan)

Gate count: NOT =1, AND = 2, OR = 3 NAND gates. Hence any circuit can be built using only NAND
gates.

Q3. Alarm truth table: Alarm = (Motion AND Night) OR Panic AP ov.05.203%

M (motion)

0 0 0 0 0
0 0 1 0 1
0 1 0 0 0
0 1 1 0 1
1 0 0 0 0
1 0 1 0 1
1 1 0 1 1

1 1 1 1 1
Alarm =Xm(1, 3, 5, 6, 7). Circuit: one 2-input AND (M, N) feeding a 2-input OR with P.

Q4. Checksum, Parity and CRC AP sd.05.303%

Checksum logic: the sender divides data into k-bit words (e.g. 16 bits), adds them using one's-
complement arithmetic (wrap-around carry), complements the sum and sends it as the checksum.
The receiver adds all words including the checksum; if the result is all 1s (complement = 0) the data is
accepted, otherwise it is corrupted.

Suraa< (4-bit words): data 1001, 0110, 1100
1001 +0110=1111; 1111+ 1100 =1 1011 — wrap carry: 1011 + 1 = 1100 - checksum = complement

=0011.
Receiver: 1001 + 0110+ 1100 + 0011 =1100 + 0011 =1111 —» complement 0000 = no error v

File transfer: the source publishes a cryptographic checksum (e.g. SHA-256 hash) of the file; after
download the user recomputes it ( sha256sum file.iso). Equal values = the file is complete and
unaltered; any single changed bit gives a totally different hash.

Method Detects Used in

Parity bit All single-bit (odd number of) errors; misses even-count Memory, serial links

(even/odd) errors

Checksum Most errors; weak for reordering IP, TCP, UDP headers

CRC All burst errors < r bits (r = degree of generator); very strong Ethernet, Wi-Fi,
storage

Hamming code Detects 2-bit, corrects 1-bit errors ECC memory
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Q5. Compiler vs Interpreter vs Assembler AP ov.05.203%

Basis

Input

Output

Speed of
execution

Error reporting

Memory

Examples

Compiler

High-level source (whole
program)

Object/executable file

Fast

After analysing the whole
program

More (object code)

C, C++ (gce), Go

Interpreter

High-level source (line/statement at
a time)

No separate file; executes directly

Slower

Stops at the first error

Less

Python, JavaScript, Ruby

Java uses both: javac compiles to bytecode, the JVM interprets/JIT-compiles it.
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Assembler

Assembly
language

Machine code

Fast

After assembly

NASM, MASM
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V.5 Programming 8 OOP (5>-20)

1. C-GS printf("%d", 7 / 2); Qq WACGYD F?
(F) 3.5 (€) 3.0
(o) 4 ()3

T8 (9) — 9S int-9F ©I9f integer division, 7*IfNF == Im Ty

2.Java-¢S System.out.println(5 + 3 + "AB"); aawﬁﬁ,‘qb?
() Compile error (4) 8AB
(st) 53AB () AB8

TE: (¥) — IV (ATE YT 5 + 3 = 8, SIF1F "AB" & |

3.Java-¢cS System.out.println("AB" + 5 + 3); ﬂﬁﬂl’tﬁ?ﬁ[ﬁ?
(F)AB53 (4) AB53
(s1) 8AB (1) AB8

T@: (W) — SAYTHB String, S FITIF + YT concatenation|

4.C-¢9 int x = 5; printf("%d", x << 2); ﬂﬁ@"@l‘?‘?‘[ﬁ?
() 20 ()7
(51) 25 ()10
T3 (F) — left shift 2 = x22 =5 x 4 = 201

5. {63 (FITTT WBBYB? int i; for(i = 0; i < 5; i++); printf("%d", i);
(F)01234 (5
(on) fegR 1 @) 4

Teq: (%) — for-9F 21T G, I3 F9 HIT; FITF | = 5, printf A 5T |
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6. C-c3 int a[5] = {1, 2}; =CeA a[3]-99 W?
(F) Garbage (9) 2
(sY) Error (|0
Taq: (7) — Wif*I=s initialization-a s element 0 31

7. int f(int n){ return n == 0?2 0 : n + f(n - 1); } Af(4)=?
(=) 4 (¥) 24
(s1) 10 ()6
SeR: () —4+3+2+1+0=10I

8. Python-A print(2 ** 3 *x 2) a9 WSHYB?
() 64 (¥) 36
(o 12 () 512

T\q: (F) — ** T @QTF AT 32 =9, 2° =512

9. C-¢S printf("%d", sizeof(char)); aaw@%‘z‘[ﬁ?
()8 (a2
(oM 4 ()1

Teq: (9) — C standard SR sizeof(char) I=5NT 11

10. OOP-47 b1 LI M (HIHTB 77?
() Compilation (¥) Encapsulation
() Polymorphism () Inheritance

T8d: (F) — BIF BF: Abstraction, Encapsulation, Inheritance, Polymorphismi|

11. Bl 8 (VATTF AT OB ({ty (ot FfFT IrAs N IweT?
(=) Abstraction (¥) Encapsulation
(1) Modularity (g7) Polymorphism

@3 (2) — BIBM Officer IT MCQ 2026-9 21T 537 Q0T

12. Method overloading ¥4 resolve 33?
(=) Link time (¥) Load time
(sf) Compile time (&) Run time

T (51) — compile-time (static) polymorphism; overriding 2 run time-A|
13. Java-cS 1! class-GF inherit 36T (ATT ABHITS F1F keyword?
(=®) static () abstract

(1) private (=) final

T@q: (9) — final class extend T I I

Assistant Programmer (BSCS Job ID-25106) - Detailed Preparation | Page 168/ 197



14. Java-cS class-a3 multiple inheritance ST TG Fat TT?

(F) TG T, T SATITD (¥) Abstract class it
(st) Package it (2) Interface facy

T8 () — @0 class aIfEF interface implement FICS M|

15. Constructor-ad return type J1?

() FITAT return type 3 (¥) class-a3 type
(oY) int (=) void

@4 (F) — constructor-A return type (4T I =1, void-8 7|

16. Java-cs (FIH16 primitive data type Fa?
(F) char (¥) boolean
(s7) int (70) String
T8d: (9) — String @0 class (reference type)l

17. Java-cS instance variable int count; -a9 default JF?
(=) -1 (M0
() Garbage (=) null

Twaq: (¥) — instance/static numeric field-a3 default 0 (local variable-ag default (33)1

18. &9 access modifier 8y Q3 class-a7 (TSI PHAA?

(=) public () private
(s7) default (99) protected
T (9)

19. Subclass-a superclass-93 OF2 signature-ad static method ferdta it Ft Iwe?

() Method hiding (¥) Overloading
(s) Overriding () Shadowing error

Tad: (F) — static method override 3T 41, hide &1
20.C-C5 int x = 10; inty = (x >5) ? x * 2 : x / 2; printf("%d", y);

()10 (¥) 20
QI (15

Taq; (U) — *1S 97, ©I3 X * 2 = 20

V.2 Data Structure 8 Algorithm (25-80)

21. Stack &9 AfSre HTeA?
() Priority (¥) Random
(s1) FIFO () LIFO

$waq; () — Last In First Outl
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22. Balanced parentheses TI612 FATS (HIF (GBI FIFGIF ANCN?
() Graph (4) Tree
(s7) Stack () Queue
& (5T) — CATET IFAT push, IF I pop IR AT

23. Recursion IFIMH AYIFTS (FIH (GBI I[ITHIT II50 TH?
(F) Hash table (¥) Stack
(1) Queue (9) Heap

Taq; () — function call stackl

24. Sorted array-¢s binary search-a9 time complexity?
() O(n) (4) O(n log n)
(o) O(log n) (=) O(1)

T@q: (51) — &AfS 4ot search space W1

25. 50,00,000 (50°) sorted WA binary search-a JtHts AT Foi6 FeA1?
() 20 () 10
(s1) 1000 (=) 500000
T3 (F) — 220 = 10°, ©1% = 20 Qe

26. Quick sort-ag worst-case time complexity?
() O(n) (4) O(n log n)
(1) O(log n) () O(n?)

T8 (9) — pivot SIS FICE (RB/IT A ((TNF sorted input-aQ 2T element pivot)!

27. &9 sorting algorithm 319 &%ta O(n log n) Q32 stable?

(=) Selection sort (¥) Heap sort
(sf) Merge sort () Quick sort

T@d: (1) — heap sort O(n log n) i@ stable 71

28. Swap flag-51% optimized bubble sort-a3 best-case complexity?
() O(n?) (<) O(1)
(1) O(n) (7) O(n log n)

T8 (51) — WITST (TR sorted 30T AF pass-A I swap (73, T |

29. Binary Search Tree-93 &I traversal sorted &t Sl 71?

(%) Preorder (4) Inorder
(s7) Level order (99) Postorder

Ted: () — Left — Root — Right!

30. Singly linked list-99 $FTo 94 node ¢TIt FJ1T complexity?
() O(n?) (20) O(log n)
(s1) O(n) (=) O(1)

Ted: (9) — 84 head 2ITITBIF INITS T
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31. BFS (Breadth First Search)-Q (F19 (Gb! SFIF6I IS T?
() Queue (4) Heap
(s7) Stack () Tree

Twaq; () — DFS-@ stack (I recursion)l

32.Infix A + B x C-a9 postfix F9?
() +A*BC () AB+C*
(o) AB*C+ () ABC*+

T8 (9) — * 93 precedence @1 B C * SITSY, SIF2IT A (151

33. Postfix 2 3 4 * +-93 WF?
() 20 () 14
(51) 24 (=9
TG (4) —3x4=12, ORI 2 + 12 = 141

34. Dijkstra's algorithm FI9 c%ta 75 T 713 furs hta?

() Negative weight edge (¥) Directed graph
(sh) Weighted graph (29) Disconnected graph

T8d: (F) — negative edge-a3 &=y Bellman-Ford STt

35. fAtea 16 hashing-a collision resolution *gfS F3?

() Quadratic probing (¥) Binary search
(s7) Linear probing (2) Chaining
T (9)

36. Hash table size 13, h(k) = k mod 13, linear probing; SItst 3 WItR1 16 (I slot-Q I=ACI?
(=) 4 (4) 16
(51 3 ()5

T8 (F) — 16 mod 13 = 3, TJI = 2ITIJ FIF1 slot 4 (BB AP 2023-aF AT We#)|

37. n-f5 vertex-g& connected graph-ad spanning tree-cs edge si343I?

)n-1 (A n+1
(M n @ n(n-1)/2
e ()

38. Binary max-heap (It root (maximum) extract 919 complexity?
() O(n log n) (¥) O(1)
(°1) O(n) (%) O(log n)

T8 (9) — 1T element root-a At heapify-down, S5t log n|

39. Dynamic programming-a3 (&7 2I%fS (26 subproblem (AtF 83 F1A BfFe 47 F3?
(%) Top-down () Backtracking
(s1) Bottom-up (99) Greedy

T@q: (1) — Bottom-up T tabulation (BIBM 2026 MCQ)I

Assistant Programmer (BSCS Job ID-25106) - Detailed Preparation | Page 171 /197



40. 4f% stack fAta queue IFITA enqueue-ag amortized complexity?
(=) O(1) (¥) O(log n)
(1) O(n?) () O(n)

Taq: (F) — 2AfSE element I HRIF ST T, 13 SITG O(1) (AP $9.05.2039-AaF [FfAS 2087 413em)|

v.v DBMS 3 SQL (85-¢v)

41. GROUP BY-47 It aggregate fata group filter Fats &1 clause?

() HAVING (¥) WHERE
(1) WITH (<) ORDER BY
6 ()

42, (19 TS (BT structure 3 data GUoIS U8 FI?

() DELETE () REMOVE
(s7) DROP () TRUNCATE
g (51)

43. TRUNCATE &1 coifdg F3115?

() DML (¥) DCL
(1) TCL (=) DDL
T (1)

44. GRANT 8 REVOKE 19 caiferg?
() DML (¢) TCL
(s1) DCL (=) DDL

Twaq; (5t) — Data Control Languagel

45. Transaction G1F FH “ifFIS I/ Fa3 FAS?
(&) COMMIT () END
(st) ROLLBACK () SAVE

T&q: (F) — ROLLBACK #ifsas= 1fSe F; 7o TCLI

46. ACID-a9 "A" fatg i @I=_irT?
() Accuracy (4) Availability
(57) Atomicity (8) Authorization

&&d: (s7) — all or nothing

47. Primary key-a3 G¥ta ({6 5o5?

() 96 (GRT QFIEF primary key (%) Duplicate 3Cs #ita
(1) NULL =79 #11ta (g) Unique @ NOT NULL
Tag; (9)
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48. Foreign key St fAf*6s Fta?

() Domain integrity (¥) Entity integrity
(s") Referential integrity () Normalization
Tag: ()

49. 2NF &9 dependency %9 $(d?
(F) Multivalued (40 Join
(1) Transitive (20) Partial

&84 () — 3NF 3 FCF transitive dependency!

50. Many-to-many relationship $ISIta IJITF Fa1 TT?
(=) Index facy (€) View it
(s1) @z Bkt FK ey (2) Junction (associative) (6= fica

T8 (9) — 13 GR_tag PK AT composite key|
51. I BRIt 19 row Q32 TIF (GIR_Tex fiter TS row AT &1 join?

() RIGHT JOIN () CROSS JOIN
(st) INNER JOIN () LEFT JOIN

&g (9) — 71 f¥ietcet ©itag Feey NULLI

52. Tetwe ATE duplicate row Im fits &1 keyword?

(<) SINGLE () DISTINCT
(sY) DIFFERENT () UNIQUE
T (9)

53. LIKE SI9HTI60d CICHITHT LS %A (q1Te 19 wildcard?
(F)* (9 _
(51) % 2)?
&g (51) — _ Wi 5 it wrwa|

54. FIamid 799 WA IS (TS (2B TGS F=6 Afw?

(=) ORDER BY marks DESC (4) ORDER BY marks ASC
(st) SORT BY marks DESC (=) GROUP BY marks DESC
e ()

55. COUNT(*) I st Fta?
(=) 8¢ NULL 79 == W17 (2) NULL-5% 519 row
(57) ®Y distinct I () FAMT YTt

Tad: (4) — COUNT(column) NULL 3% (7|

56. fAtea =G aggregate function w?
() COUNT (q) AVG
(s1) SUM (€) UPPER
Teq: (9) — UPPER @3fT scalar (string) function|
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57. Index ¢ofsa =t MgIFoTS F) 9062

() GBI B (¥0) INSERT %s, SELECT 81
(sY) SELECT %w, INSERT/UPDATE et 819 (=) ST AT B
Tag: ()

58. CHECK (balance >= 0) constraint ACID-a3 (I I8y TFIT AR F?
(=¢) Isolation (¥) Durability
(57) Atomicity (g) Consistency

Taq; () — 4w $5<FIT transaction-& DB &3¢ ¢ 11

V.8 Operating System (¢»-q)

59. (&1 scheduling algorithm 5 91T waiting time ®?

(=) SJF (¥) FCFS
(s7) Priority () Round Robin
o6 ()

60. Round Robin scheduling-a3 3= *iAifsorEa?

() Burst estimate () Priority
(57) Time quantum () Arrival order &Y
T (51)

61. 932 process-ad thread-Stt (16 share T3 a1
() Stack (¥) Heap
() Code (9) Open files

Te3: (F) — aAfST thread-a3 Ao/ stack @ register|

62. Deadlock RSTIF T FATH *IS QFANY AIFT ATIGH?
()3 ()5
(o1 4 ()2

Twaq; (51) — mutual exclusion, hold & wait, no preemption, circular waitl
63. Banker's algorithm Rtia T=11?

(=¢) Deadlock avoidance (4) Deadlock detection
(s7) CPU scheduling (29) Deadlock prevention

Tad: () — safe state TIBIB [ resource AT |

64. Thrashing Its i Q@RITT?

() Execution-a3 (57T paging-a & ST 57 (4) Deadlock
(st) Disk syef =CT TraT (7) CPU XIfSfae staw
Taq; ()
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65. Belady's anomaly (&9 page replacement algorithm-a w4t I9?
(=) LFU (%) LRU
(st) Optimal (%) FIFO

84 (9) — frame IMTITEAS page fault IrSTS M|

66. Producer-consumer 3351 YeT© (FIF 0T ST1?
() Disk scheduling (¥) Paging
(") Process synchronization (g) Memory allocation

&@d: () — bounded buffer; mutex + empty + full semaphore T st |

67. 9f6 process I @FANA critical section-aQ T (GITF — A% *ISTF N ITA?

() Starvation (¥) Race condition

(1) Synchronous condition (&) Mutual exclusion

w3 (9) — BIBM 2026 MCQ!

68. Context switching (IJIT TT6?
() Compiler-a (¥) Hard disk-@
(o) CPU-S () I/0 device-@a

T@q: (5T) — CPU @ process (ATF HIF process-a TN, state PCB-(S IraT 7|

69. Computer boot aif&Fwa Afds T3 F=6?

(F) MBR — POST — Login — Kernel (¥) Drivers — POST — Kernel — Login
() Kernel - POST — Bootloader — Login (&) POST - MBR/GPT — Kernel — Drivers —
Login

T8 () — AP 09.05.2020-9F A o)

70. Linux-AQ FI3TAK permission sAfRISHa F915?
() chown (%) chgrp
(s1) chmod (&) umask

@3: (1) — chown owner IR

71. chmod 644 file fAteT group-ad permission Fi?
(F) rw- (&) r--
(5) r-x (7) rwx

Taq: (4) — 6 = rw- (owner), 4 = r-- (group), 4 = r-- (others)l

72. CPU-3 i) WLolas 7@ memory-cs A1t process (FIF state-a?

(<) New () Terminated
() Ready (2) Waiting

T@: (51) — 1/0-T Ty ST A0 Waiting/Blocked |
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v.¢ Networking (Q9-50)

73. OSI TSt T @T91a?
()5
(51 7
Tea: (o)

74. Routing 19 OSI (1HItIF F&T?
(=) Data Link
(51) Transport

T (1)

75. Transport ¢T9tg TCP-9 PDU-QF F19?
(=¢) Packet
(57) Segment

ad: (51) — Network: packet, Data link: framel

76. HTTPS-a3a default port?
() 8080
(s1) 22
Taq: (¥)

77. SSH-a9 standard TCP port?
() 21
(s1) 23
Taq: (9) — 21 FTP, 23 Telnet, 25 SMTPI

78. DNS ¢FI9 port 9319 F?
() 110
(s1) 53
&g (1)

79. RTIRA 1539 (receive) FATS (FIF CATTBIFA?

() SNMP
(s1) FTP
Taq; (9) — IMAP-8 receive; SMTP #1311

80. IPv4 8 IPv6 address T Fo A6 a?
()64 8128
(s1) 16 8 32

Tag; (9)

(¥)8
()4

(¥) Session
(27) Network

() Bit
(¥) Frame

(%) 443
() 80

(¥) 25
(@) 22

(¥) 143
(9) 67

(¥) POP3
() SMTP

(4)32 864
(9)329128
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81. 191 private IP address?

() 172.32.11 (¥) 192.168.10.5
(s1) 11.0.0.1 (%) 8.8.8.8

&8<: (¥) — private: 10.0.0.0/8, 172.16.0.0-172.31.255.255, 192.168.0.0/161

82. /26 SAITATS usable host Fa6?
() 126 (€) 62
(s1) 30 (<) 64

Taq; (¥) — host bit 6: 2° - 2 = 621

83. /27-99 subnet mask?

() 255.255.255.192 (¥) 255.255.255.240
(97) 255.255.255.224 (€) 255.255.255.128

&g (51) — 19 =gt 36 1: 128 + 64 + 32 = 2241

84. DHCP-3 517 41t A3 & ?
() Discover-Request-Offer-Ack (¥) Offer-Discover-Ack-Request
(sT) Discover-Offer-Request-Ack (99) Request-Offer-Discover-Ack

@ () — DORAI

85. ARP F Tl Fa?

() IP - MAC () IP I3 I
(s) MAC — Port () Domain — IP
e (F)

86. TCP 3-way handshake-a3 5if3s &%1?

() SYN, SYN-ACK, ACK (4) SYN-ACK, SYN, ACK
(s1) ACK, SYN, FIN (") SYN, ACK, SYN-ACK
6 ()

87. Real-time streaming-a 3 /9% connectionless cATBIFA?
(<) UDP (4) TCP
(s7) FTP () SMTP

Twad: (F) — W overhead, retransmission (331
88. OSPF (=19 algorithm 313319 F13?

(=*) Kruskal (4) Prim
(s1) Dijkstra (SPF) (=) Bellman-Ford

T@q: (51) — RIP 17319 ¢d Bellman-Ford, max hop 151

89. MAC address catd frame forward Fta (FIF fSo1zy (Layer 2)?

(%) Router (¥) Switch
(51) Hub (9) Repeater
T (¥)
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90. 8.8.8.8-9 ping =T fFg www.google.com (AT It — AFIT FIFA?
() DHCP J3%f () 7 Rfew
(st) DNS S5t (9) Gateway (3

&@d: (sT) — IP connectivity STy, name resolution 38 T (BIBM 2026 MCQ)I

.Y Security (95-503)

91. CIA triad-a "I" sIt?

() Integrity (¥) Isolation
(st) Information (9) Identity
6 ()

92. (ATF *ItT ST ABIAIT FA THFIF FACS A AT NfS?
() Availability (¥) Confidentiality
(57) Non-repudiation (9) Integrity
Taq: (s1) — digital signature ey A6 =11

93. ({6 asymmetric encryption algorithm?

() RSA () DES
(sT) AES (=) 3DES
o6 ()

94. 1B cryptographic hash function?
() RSA-2048 (¥) AES-256
(57) SHA-256 (9) Base64

&ed: () — Base64 8g encoding|

95. "I (ATH TG, TFIF OTP IFA" — W% I Siww?

() Social engineering (vishing) (4) DDoS
(57) SQL injection (=) Brute force
Taq: ()

96. SQL injection ATSTAYT FITETT FITH TATT?

() Antivirus (4) HTTPS J19=K
(s7) Prepared statement / parameterized query () IS AISTTE
Tag; (51)

97. DoS/DDoS Wi&N Y76 CIA-9F (HIHGLE WIS FCA?

() Confidentiality (¥) Availability
(s7) Integrity (8) Authentication
Taq: (¥)
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98. TVEGHS §Iftrd *II& Fd inline-a FNAFISIT IF I FHIG?
(F) Hub (¥) Proxy
(s1) IPS (7) IDS

Taq: (51) — IDS &Y alert (7|

99. DMZ-97 & STw#13?

() Backup JI3=F () IP 7™

() LAN-a3 5ifS Ireret () Public-facing server-& Sramt f{arem (o
g

Tag; (9)

100. Password + OTP + fingerprint IAZACE Ht ITe?

() Encryption (¥) Multi-factor authentication
(s) Authorization (29) Single sign-on

Twaq: () — know + have + arel

101. IAZIFIACE FISF G JAoA ATAGAT access M STIF FfS?

() Least privilege (¥) Separation of duties
(sY) Zero day (9) Defense in depth
Taq: ()

102. Security awareness training (I 439t99 control?

() Detective only (¥) Technical
(s1) Administrative (99) Physical

@3 (1) — BIBM 2026 MCQ!

v.q SE, Web, Cloud 8 AI (>09v-%50)

103. Linear sequential SDLC model F1{6?

() Waterfall (¥) Agile
(s1) Spiral (9) Prototype
Teq: ()

104. Git-q local commit faTsiG fawenfenface sdicTg Fws?
() git commit (¥) git pull
(sY) git push (9) git clone
Tag: (51)

105. HTTP status 404-a3 w12f?

(=) Internal Server Error (4) Forbidden
() Bad Request (2) Not Found
Tag; (9)
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106. Heroku 3t Google App Engine ¢&19 cloud service model?

() Iaas () DaaS
(sY) PaasS (9) SaasS
Tag: ()

107. siawfa hardware-a3 ©9a 5t (bare-metal) (&I hypervisor?
() Type 2 (¥) Container
(1) Type 1 (8) Emulator

T83: (o) — &%= VMware ESXi, Hyper-V|

108. Label BIGt (BB1 (ATH SHEFHTAF Wi S19t (clustering) (FI9 4304 learning?

(=¢) Reinforcement (¥) Supervised
(s7) Transfer (9) Unsupervised
T (9)

109. A* search-4a9 evaluation function?
&) f(n) = g(n) () f(n) = h(n)
(o1 f(n) = g(n) x h(n) () f(n) = g(n) + h(n)
T8 (9) — 8¢ h(n) =« greedy best-first|

110. (IS 1 (LY BY requirement SIYI (B35 FAE it ICT?

(F) Code review () Black-box testing
(s7) Unit testing () White-box testing
T (9)

V. b SifeRs (5dd-dve)

111. 250-93 20% + 400-aF 15% = ?
() 105 (2) 110
(s) 120 (€) 100

&8 (4) — 50 + 60 = 1101

112. 936 T2 W 20% IFSTT AT 20% FAITA CqIB AfFIS?
(F) TS 73 (%) 4% 5
(s1) 4% cf () 2%
Ted: (4) — 1.2 x0.8=0.961

113. FYeD 800 B1t, fATyety 920 Bt — &l F© *Iol=1?
(F) 20% (¥) 18%
(s) 15% () 12%
&&d: (5T) — 120/800 x 100 = 15%!|
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114. 1000 BIHIF e 91T 10% 8 5% BT [FFwye?
() 850 () 860
(1) 845 () 855

&8 (9) — 1000 x 0.9 x 0.95 = 855

115. 20% %I fAta8 20% 1S 3t marked price FTICATA (6T F© % @12
() 20% () 40%
(51) 30% (1) 50%
Twa: () — CP 100, SP 120 = 0.8 MP = MP = 150 (BIBM 2026 MCQ)!

116.A:B=2:393¢B:C=4:53tc71A:B:C=?
(?)2:3:5 (4)8:12:15
(M4:6:5 (€)8:12:10

T6q: (4) — B-&F 12 Fa00: A=8, C=15I

117. A Q516 et 12 fatq, B 18 fatq a1 aF5m Fo fua?
() 7.5 (2) 15 foq
(s1) 7.2 v (=) 6 v

$@R: (o) — 1/12 + 1/18 = 5/36 = 36/5 = 7.21

118. 36 km/h = &S m/s?
(F) 6 ()18
(s1) 12 @) 10
T8 () — 36 x 5/18 = 101

119. 53 *nfSts s @t 10 km/h, &S 2 km/hi Sif6ts 60 km TS STIE?
() 4 |G (4) 7.5 QBT
(51) 5 BT (1) 6 BT

&g (s1) — ©ifbg @5t 12 km/h; 60/12 = 51

120. 150 m =191 (G 9F® §® 10 onFrs WSsHFA FA1 GEg @P?

() 60 km/h () 15 km/h
(s7) 54 km/h (21) 45 km/h

&g (1) — 15 m/s x 18/5 = 54 km/h|

121.(a+b)*=4993zab=63tT a2+ b%2=?
() 61 () 37
(s1) 43 (2) 55

Taq: (4) — 49 -2 x 6 = 371
122.x-1/x=33A X2+ 1/x*=?

)7 ()9
(M 13 (= 11

T\ () — (X = 1/x)2+2=9+2=11]
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123.a+b=593Ra-b=1xda*-b?=?
()4 (4) 24
(s1) 6 (/)5
T8: (d) —(@+b)a-b)=5x1I

124. 7 cm JIARLI JLGT CFaT (T = 22/7)?
(F) 144 cm? (2) 154 cm?
(s1) 44 cm? () 308 cm?

Taq; (W) — 22/7 x 49 = 154

125. 3 cm 1T TAHT TS TSI CFIF?
() 54 cm? () 27 cm?
(51) 18 cm? (€) 36 cm?

TG (F) — 622 =6 x 9 =54|
126. 6, 8, 10 cm IR fagrea crawa?

() 48 cm? (2) 40 cm?
(s1) 30 cm? () 24 cm?

TG (9) — 62 + 82 =102, SINCHIN; %o x 6 x 8 = 241

127. 4% gt @FY NTHe s 8 28 A7
() 1/9 (¥) 5/36
(M) 1/6 () 7/36
&g () — (2,6),(3,5),(4,4),(5,3),(6,2) = 561

128. ¢ =B SITIT MITHV (AT aF6 BFT (Ace) NS TII[A?

() 1/4 (a)4/13
(s1) 1/52 (") 1/13
&g (9) — 4/521

129. @Ff% 5 © IF FTF TFS 9T Head-9F FYRAENR
() 1/8 (¥)3/8
(o1 1/2 () 7/8

e (1) — 1 - (1/2)%1

130. 41157 tag #m: 2, 6, 12, 20, 30, ?
() 44 (¥) 36
(s1) 40 () 42

T\ (1) — n(n + 1): 6 x 7 =42]
131. g9 Ieag om: 1, 2,4, 7, 11, ?

()15 (€) 16
(s1) 14 (=) 17

Taq: () — 2MAFT 1, 2, 3,4, 5= 11 +5 =16 (AP 2024-47 series (&™) |
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132. fore1a 39 <ftad © ¥9; Yo ITF I T 2 B JYTad ISHIA ITH?
()10 ()15
(s1) 20 () 12

TBed: (F) — 35+ 10=2(5S+10) = S = 10|
133. 5000 BIFIF 8% =MF 3 IQIF A JAISI?

() 1300 (¥) 1250
(57) 1200 (=) 1000

&8<: (5) — 5000 x 0.08 x 3|

134. 10000 BIFIT 10% =ITA 2 IFAT 515, JAIHI?
(%) 2000 (<) 1900
(s1) 2200 (1) 2100

Taq: () — 10000 % (1.21 = 1)1
135. 12, 18 8 30-99 AAI3?

() 120 (¥) 90
(57) 360 (=) 180

6 () — 22 x 32 x 5 =180

Y.» TgIFe Wi — FIfFL 8 TRHT (dvv-deo)

136. NPSB-a7 jcfamor?

() National Postal Savings Bank (¥) National Payment Switch Bangladesh
(57) National Payment System Bangladesh () Network Payment Service Bank
Taq: (¥)

137. RTGS-aF sjef@st?

() Rapid Transfer Gross System (4) Real Time Gross Settlement
(s) Real Transaction Global Settlement () Real Time General Service

Taq: (%) — AfS6 @=m= wemreR R traey Foif$|

138. BEFTN-aF sjef@er?

() Bangladesh E-Finance Transfer Network (¥) Bangladesh Electronic Financial Trade
Network

(s1) Bank Electronic Fund Transaction Node () Bangladesh Electronic Funds Transfer
Network

e ()

139. JILAITHH! FFITFT AL FIAAT HIAT?
() NTSRAe, BIpt () SIS, GBIt
(o) BB () ST, BT

Tag: (F) — Wfofier s Qet=t, BIel-Soo00 (Reafez Damtes "wfefkie, o)
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140. (MTIF AN (@IS IfeifEnE ALF?
() 7RI [T (¥) afF T
(51) BTN 1T () AIHFTA IFF
& () — Sob2 (SFIA Arab Bangladesh Bank)!

141. ILATTAT AT FEBBIF FIATT Fifore =77

(%) BCSIR () JCTB
(1) 211 *F &, GIpT (2) ot RefRmers

Taq: (57) — IBM 1620, 558

142, AT JAT (FIF FRCART (FIAT AN TS TT?
(%) SEA-ME-WE 3 (¥) FLAG
(5t) SEA-ME-WE 5 () SEA-ME-WE 4
TG () — 200V, FIIGIF «7If6L o= |

143. I5IF, ITGEAIRB-5 (I ST SLTHA FA1 T7?
() 2018 (¥) 2019
(°1) 2016 () 2017

TG (F) — SR (T R05b|

144. 205 ANAT IRATH T FoS giacs @ ISt @ABSTIF WANITNT FA1 77?7
() NPSB (4) SWIFT
(s1) BEFTN () VISA

T6: (¥) — HO3TF (FrOI TIFISH (AT FAT SWIFT IS |

145. 33 fFensS gfFa vy fifem= e 1@ &= ot s 9w
() R () SreTcfRs
(1) St GIRGRIES]

Twad: () — RCBC JILCHS WILTCH |

146. SWIFT-a9 59 udd (FIF MT*1?

() JZCLTIG (4) TS
(5Y) @=fera () TSI

&8<: (o) — La Hulpe, Belgiumi
147. Bank for International Settlements (BIS)-a9 5w w&d?

() 5T () *mfIs
(5Y) T (9) oSt

T&T: (5) — I, JRGNINTS (Basel Accords @ FIAER)|

148. IMF-a9 5vq wJJ9?

() eifAsEA fB.f5. () TSt
(1) =T (@) Fe3Ts
6 ()
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149. CIRDAP-AF S5Tvd WJF FHIAMT?
() oIt (%) sttt
(1) PISIG (T) AT

T\d: (F) — AP 09.05.2030-97 GK-(S QTR |

150. WIPO-a7 9jcfamer?
(=¢) World International Patent Office (¥) World Information Policy Organization

(57) World Investment Promotion Organization () World Intellectual Property Organization

TET: (T) — I 7T (OIS AP 00,05.2034-aF GK|

Y.50 T@A9Ig (o et =)

d-d¢ dY-Vo vLY-8¢ 8Y-vo YO-qe

19-29-39-4 169174184 31F-329:3394:34 4657-479-4857-49 61F:6297:-63F-64
F-59-69-79- 193F-20¥9-219- F:359:36F-373F ¥W-50¥-519-52¢- F-659 669679
8¥w-9w-10<F- 225-234-245-  -38W-399-40F - 53954 -5549:56 685:-69%9-705 71
114129139 255F:269-279: 413F-425-439-44 9-575-589:-59F 9¢-725:-735%-749
149155 2851-294-309 5453 60 st 759

QY-850 dO-d0C dS0Y-50 dW-dV¢ dVY->¢0

764-779-785 91F:929:93F- 10697-10757-108%w- 12194-1229-1239- 1364-1374-1389"
-794-80%9- 81 9445-95F-969- 109€-110¥-11194- 1249¢-125F-1269 139F-140¢- 141 9

Y-82¢-839- 974-985-999w- 112¢-113-1147- -12794-1289-1299 -1429-143F - 1444
8457-85F-86<F 1004-101<-102 1159-1164-1175- 13091314132 - 1459 - 146 9 - 147 51
-873F-8845-89 s1-103F-104 9 - 118=w-11945-1209 JF-1339-134%9- -148F - 1493 - 150

Y- 909 1059 1359 )
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I @ — $ifers, English Language Proficiency 8 GK

Mathematics (MCQ 15 + Written 20) - English (Written 30) - General Knowledge (MCQ 10)

a3 LT GG a¢ 99 (MCQ 3¢ + [HfIS ¢0) | (GHAFIT TR T8 FIRIFIfg 791 1Y, % QU= 99493 WA
Y (eIfee! 5 I T RIS AP (PI9IRS 519 SATHI STHIH S, SIFAT TN |

q.) sifers — f3sts AP Tx= o st

A E-AP17.01.2026

A rectangle and a square have the same area. The square has a perimeter of 32 m and the width of
the rectangle is 4 m. Find the length of the rectangle.

JfA AR = 32/4 = 8 m = GFAH = 64 m?

TS 7Ky = 64/4 =16 m

A E-AP17.01.2026

If2<x<5and3<y<5,find the range of xy.

X 8 y HIBIS 4HIgF, ©I3 STNISTE! @ FJ I FIATF 2 x 3 =6, AR 5 x 5 =25 = 6 < Xy < 25
TSPl (A 5e1F AAYF O AR ASIF TN G FJT I T — SLF BIF (FIF QI (L AT/ &

IO |

S E-AP17.01.2026

In a class, boys are 35% more than girls. Total students = 94. If 6 more boys are admitted, find the
ratio of boys to girls.

N =g, (®CT = 1.35g = 2.359g =94 = g = 40, (R(<T1 =54

TPV (BT =54+6=60= FJM5=60:40=3:2

S E-AP17.01.2026

A man can row 12 km/h in still water. It takes him thrice as long to row up as to row down the river.
Find the rate of the stream.

O3 FACQ AN o799 = 9ifS as-Tom* = 12 +s=3(12 - s)

12 +5 =36 - 35 = 4s = 24 = (FITSF @51 6 km/h (IB13: SIfES 18, TSI 6 — TS 3:1 )

¥ B-BBAP 2023

If x is an integer and x + 1/x = 17/4, find x = 1/x.
17/4=4+1/4= integerx=4=x-1/x=4-1/4=15/4

3% B-BBAP2023

A basketball team has won 15 games and lost 9. If these games are 16%:% of the season, how many
more games must it win to average 75%?

(STXFACH ST T9IY; 25T 2T 1625%1)

24 = (B 1/6 = V1B 144 (4T ae% = 108 &F = 78 936 ferore 2
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S B-BBAP2023

If 4 students are extra in each row, there would be 2 rows less; if 4 are less in each row, there would
be 4 more rows. Find the number of students.
(x+4)y-2)=xy=>x=2y-4;,(x-4)y+4)=xy=>x=y+4

=y=8, x=12= (G 96 T

B-a3 5w &= ft (I5f PSRT-uF chawe) fTafvds; s forag wiet sinewr 1|, o138 Im|

fafds sifdcsa 8t ot sj<f 793 (Ies

Saraa T

"gf..." ACT 5T S1e88T — STNFAA 5157 — THLT — TGF IH TP — OF AR 613 | FHAFCABT (%,
OIS ST TG I (0.35 N, 7/20) 1

St (BIBM Sit6d) — Sigiams

# o9 AN

1 A B-G& 20% #ITS; B, C-& 2¢% TS fXfer 771 C fitet seoo BIFIIA- 1500/(1.2 x 1.25) = 1000 Bi<t

AT TYT?
2 TOAd IO WPATS 3:5; b I2 9T 2:3 1 TSN JI57? (3x+6)/(5x+6) =2/3 = x =6 = 18 8 30
3 AS3faE, B oy M 16 31 @A 8 A FIFATAGE I B 8 e 4(1/12 + 1/18) = 5/9; s 4/9 x
P F© U FAR? 18=8f=
4 %3 Nf{rs @ 15 km/h, &S 3 km/hi 36 km ot g ssics 36/18 +36/12 =2 + 3 = 5 9%
SR
5 W 26% I YF6 NARISS IraTs (@15t F© Y% FAICS 7(1? 25/125 x 100 = 20%
6 50,000 BIBIT 0% IH 2 IR bG8 T AT A1? P(r)* = 10000 x 0.01 = 100 Bt
7 o oft Rrers 1477 o1 271 Jzewit? WA 27 = 23, 25, 27, 29, 31
8 x-y=4,xy=21Ex*+y* 8 x3-y*? 16 + 42 = 58; (x-y)? + 3xy(x-y) = 64 +
252 =316
9 JCeF GFaDmd 154 cm? (1 = 22/7)1 AfFf&? rP=49=r=7=2nr=44cm
10  7fB 2T QISIHT So I QR 3T AGRAT? (4,6),(6,4),(5,5),(5,6),(6,5),(6,6) = 6/36 =
1/6
11 a6 Torg 8¢S JITEIF I TN FOGH? n(n-1)/2=45=n=10
12 2,6,12,20,30,? nin+1) = 6x7=42
13 150 m G @f6 % So oIS 17 771 51fS km/h-9? 15 m/s x 18/5 = 54 km/h
14 e iy 20% INGE, &AF 20% FAA| CFATe? 1.2x0.8=0.96 = 8% I
15 logy81 = 4 3T x? x*=81=>x=3
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1.2 English Language Proficiency (wo ¥99)

9 (Ig % W3 TR fSFSIR: (b) Focus + M (A, B), () Focus 20 + Letter So (C), (©) Grammar
»oft + Paragraph + Sentence making (E — SIt60 I2IfS<s AP) | f57 4a33 &gfS fRw|

q.2.> Grammar — AP 17.01.2026-a3 j<f sigi=

BIES] CIE| A
A. If the department had allocated more would have Third conditional: If + had + V3 —
funds, the project (would succeed / would succeeded would have +V3

have succeeded).

B. By next month, the university (will have will have "By + future time" — future perfect
completed / will complete) the accreditation completed

process.

C. Hardly (did the presentation begin / had the had the Hardly/Scarcely + had + subject + V3 ...
presentation begun) when the technical presentation when

problem occurred. begun

D. The committee, as well as its sub-groups, meets "as well as"-a3 AT subject

(meets / meet) regularly. (committee, singular) ST verb

E. He had better (leave / left) the station leave had better + base verb

before it's too late.

F. The methodology section is comprehensive; however 3919 B9 = contrast connector
(for example / however), the discussion lacks
critical depth.

G. The research team arrived at (a / an) a unanimous SHIF "§8" (consonant
unanimous conclusion. sound) = a

H. Any breach of conduct could result (in / to) in result in = #If39fS 28; result from =
suspension. AT WO

I. She is one of the scholars who (advocates / advocate "one of the + plural noun + who" =
advocate) a critical pedagogy approach. who-43 antecedent plural (scholars)
J. The researcher insisted that the data (be /is) be insist/suggest/demand + that =
analyzed before publication. subjunctive (base form)

Q.2.2 OF3 J1T67 SFS HofB (Teasm)

Neither the manager nor the clerks (was / were) present. were — neither...nor-a FIaF subject (clerks)

S
No sooner had he arrived (than / when) it started raining.  than — no sooner ... than
It is high time we (leave / left). left — it is high time + past tense

He is senior (than / to) me. to — senior/junior/superior/inferior + to
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I look forward to (meet / meeting) you. meeting — look forward to + gerund

Each of the students (has / have) a laptop. has — each of + plural = singular verb

If I (was / were) you, I would accept the offer. were — IS *ITS were

The news (is / are) encouraging. is — news uncountable, singular

She prevented him (from / to) going. from — prevent somebody from + gerund
Scarcely had we reached the platform (when / than) the when — scarcely/hardly ... when

train left.

q.2.9 Sentence making E-AP17.01.2026

Judicious (adjective) A judicious use of public funds can speed up rural development.
Condone (verb) The bank will not condone any breach of its information security policy.
Fabricate (verb) The borrower fabricated documents to obtain the loan.
Accentuate (verb) The new interface accentuates the most important account information.
Multifaceted (adjective) Cyber security is a multifaceted challenge for modern banks.

A W Ay

"Do not change the grammatical category" — adjective-& adverb (judiciously) T verb-¢F noun
(fabrication) 91Tt 94 (731

q.2.8 Paragraph — "Street Food Culture in Dhaka" E-AP17.01.2026

TG (~>Q0 *137)

Street food is an inseparable part of Dhaka's everyday life. From fuchka and chotpoti near the
university areas to jhalmuri on the footpaths and kebabs in Old Dhaka, the city offers cheap, tasty
food at almost every corner. For students, office workers and rickshaw pullers alike, these stalls
provide quick meals at affordable prices, and during Ramadan the iftar markets of Chawkbazar
become a cultural festival in themselves. Street food also supports thousands of small vendors and
their families, making it an important part of the informal economy. However, the culture faces
serious challenges. Many stalls use unsafe water, reused oil and uncovered food, which can cause
diarrhoea, typhoid and other diseases. Vendors are rarely trained in hygiene, and there is little
monitoring by the authorities. If the city corporations introduce licensing, training and designated
vending zones with clean water, Dhaka's street food can become both safe and a major attraction
for tourists. With proper care, this colourful tradition can continue to feed the city while protecting
public health.
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q.2.¢ Letter (Paper C-¢S S0 799)

Formal letter-a3 FiSict

Date — Recipient (designation, organisation, address) — Subject (43 F13¢) — Salutation (Dear
Sir/Madam,) — Body (© SIqteaw: Sl - {SifFe - wq@ta/#mes=t) — Closing (Yours faithfully,) — =1,
*wfS, STt

Tl SR ifF-a SageIive @aeica wifotats
31 October 2026

The Branch Manager

ABC Bank PLC, Motijheel Branch, Dhaka-1000

Subject: Complaint regarding an unauthorised internet banking transaction

Dear Sir/Madam,

I am writing to report an unauthorised transfer of Tk 25,000 from my savings account (No.
0123456789) through internet banking on 29 October 2026 at 10:42 pm. I did not initiate this
transaction, nor did I share my password or OTP with anyone.

I immediately blocked my internet banking access through the call centre (reference no. CC-55871).
However, the amount has not yet been reversed, and I am concerned about the security of my
account.

I therefore request you to investigate the transaction, reverse the amount if it is found to be
fraudulent, and advise me on any further steps I should take. Copies of my account statement and
the SMS alert are attached.

Yours faithfully,

(Signature)
Name - Account No. - Mobile
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Q.2.% Focus / Essay — FISITI 3 NTGA

WTG: Online Banking D - BSCS 03.01.2026

Introduction. Online banking allows customers to check balances, transfer funds, pay bills and
open deposits through the internet or a mobile app, without visiting a branch.

Bangladesh context. Banks now offer internet and app banking alongside interoperable channels
such as NPSB, BEFTN, RTGS and Bangla QR, while mobile financial services have brought millions of
unbanked people into the digital system.

Benefits. It saves time and transaction cost, operates 24/7, reduces cash handling and branch
queues, and gives banks better data for credit and risk decisions.

Challenges. Phishing, OTP fraud and weak passwords; limited digital literacy, especially among
rural and elderly customers; uneven internet coverage; and the need for strong cyber-security
infrastructure in banks.

Way forward. Multi-factor authentication, real-time fraud monitoring, customer awareness
campaigns, simple Bangla-language interfaces and strict compliance with Bangladesh Bank's ICT
security guideline.

Conclusion. With trust and security in place, online banking can be the backbone of a cashless,
inclusive Smart Bangladesh.

¢S O "YAITOY S (! SIS YIS GBI D — SRSHAIRA
G (FRIS F, STIET WSA) — ARSI 91 8 FS — TITNIG (¥ GPGof (T IS WL,
YfeTF) — giNer: [ATe 31 A1, ool 8 FRICII, TUT WIHF Wiz 3 fSREB GRIF 7207,
SIS ATy SRIRAME 7ifF, (org ool — AfSIgFer — FARET - S|

Q.2.q Sg3W — fJ51s AP 2%

ISl — English D - BSCS 03.01.2026

IONI fOISTbIeT JUor @517 GIZS QU &Y BB IR TTHCT TN 7T, IFS AfD AT, WfBOTT BIer 3
&S Y JIBATT GG TGy SISt Meyw | 2fSMmaE @it @FIfE N9F 9 FIST CHIFS CRIF
9T [ASF PRI O [AFNE IR FICAS WP G 7], G517 GIZ0T AN [FZ FPICT [FB6I I0A07,
I IRFTFIFIT FICCPH T3 F2ET, TFOO 3 PIIPIT B OO AT 2 (NICT IG IR AT e
BN TR OFI6 TG ST O [Srew3et IR G GRS (YTF TIPT P13 J&F PO TGS
IG IR IS NET |

Translation: In today's digital age, Google Drive is no longer just a place to store files; it has
become an important digital medium for studies, office work and the management of personal
documents. Every day, hundreds of millions of people rely on this cloud storage service. Yet, even
though they use it regularly, many are unaware that Google Drive has some hidden features that
can make their work easier, faster and more effective. Attachment size is a major problem when
sending large files by e-mail. However, Gmail users can easily send large files by attaching them
directly from Google Drive.
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English — IS D - BSCS 03.01.2026

From the Aman paddy season to the current winter vegetable cultivation, farmers in many districts have
been unable to purchase fertilizers at government-fixed prices. Farmers and government officials allege
that dishonest traders are exploiting an "artificial crisis”, particularly for non-urea fertilizers, making
extra profits. Potato farmers in northern districts are among the worst affected. In many districts,
farmers reported paying Tk 200-600 more per 50 kg sack than the government rates for non-urea
fertilizers. In response, local administration seized around 12,000 sacks of illegally stockpiled fertilizer.
T AN O (AP BF FI Hello oDl JIMST 5IF S NP (el FI@A TIPR-HifFe
T S fF0o 10 71| FI5 8 FIFIF FAFSIT STy, Somy s [{esry e 79-38 i
SR "B 0" (ol T SIS YS! FACR | SSAIBIEA (ST ST WISBIRAT IO &3 oS |
AT (GATT FIEAT SR, 77-3G 71 MR AfS ¢o (6T IV ST TR WIHI (BT 200 ®/E
Yoo GBIt & fite 2rg | AT (TS NI ¥ WIS TGo I AT SR TGN IS AT G FAR|

English — Jiat (Sf1F) B - BB AP 2023

Global economic turbulence is strongly felt in the banking and financial industry throughout the globe.
The visible transformations are taking place in terms of embracing new recovery efforts by adopting
newer technology...

T (IR WAt wiFget s [{egg el 8 W Ut SiFeik wge 2oz 797 A& amer
I AAPGERI TG SO (FSTF GHL@ PN RIS q60g...

e 8 2 sIwrereE

Al (4TI = loan defaulter - 18FF = waive - Tg© = stockpile - &1 = seize - WFl = confidence/trust -
GRS = accountability - SfF WY& = financial inclusion - (AW = transaction - F5MAR =
cashless - SIFety 710 = liquidity crisis - JAFHITS = inflation - &TNMWAT = incentive - ST =
entrepreneur

Q.9 AYIF9 SI9

fasts AP &%l D - BSCS 03.01.2026

o CIGES

QI AT GINF 2IAHA (FH  BFAT (59¢8)

(PIATT?

WIPO-aF sjefsf World Intellectual Property Organization

IS VAT Bie] 7T FR? SO0 (5 GEIR)

el STt MiFFIT 4w B51 NITHBI3 TS (Sdas; ISHIT I 1eF) — Avfaio Tag; fFy Tesy
/AT 2= srcerar i anefFe Fehems FA8 It

CIRDAP-@3 smJ n&I IpT

ISR R BRI GRS TG (I
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ITTF R srifoormfaisr 202¢ 79 B (e §iFA)

O o &N ae
OSI o @I TG
"Terracotta" =<f

GSP+ &t (7 I S18RT

qft
eI (3SIA1T: baked earth)
3O 38T (EU)

fHe @ WEfIS — o Fafe

as

NPSB

BEFTN / RTGS / BACH

LA LR T
AW, S WA

2y @i Fififene
[T

JIATTT AN FGEIF
AT AR (&I
Bangabandhu Satellite-1

IMF / World Bank smg
ndg

SAARC / BIMSTEC smq
ki)

WSGTIfoT ArFge! s

T ey

(UICE )

National Payment Switch Bangladesh — RfSa I51tFa ATM/POS/SAAE (T
UM NAIR)

Bangladesh Electronic Funds Transfer Network (3315) / Real Time Gross Settlement
(oreswfes, @) / Bangladesh Automated Clearing House

IR TS WIS, BIFT (MRS STe«@a TN A1 WS SifG<wIT 618 F)

af AT (S5HbR)

IBM 1620, #9919 *If & (9, GIFT (SHu8)
SEA-ME-WE 4 (200v, TIIMGTH); @S SEA-ME-WE 5 (FIIF151)
5 (F 0Ot

CRIDNRRCAN S

IO / BIpt

b GTo6ET

MCQ-T GK =T (50) IS 67T YIBTS AN ((THF D-¢S ITTF 203¢) | AT W i ve NG
AT WSGEF 8 WATNS ST MY — 93 I AT AN/ 3021 I FN AT A
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LT b — TG (B30 3 IF FIted (bHfeivn

Two Full Mock Tests in the Job ID-25106 Pattern (MCQ 100 - Written 200)

b.

Fleltda

T AITHIT WCOT AFI 9:90-9 8F Fx| MCQ 3 vo NG, ©raow f@fds »2o NfF6 — Wit [Rafs 31
(P I, FIAPEAI 791 FIT MCQ-(S (IS - 0.3¢ x o) 2571 F3ew; feifde Tex Ruife s
ST SR (AT |

> NTGHA B O

T F — MCQ (doo 94, vo fifv5)

LT b (ATF HEF S00fB ot AFBHT FH (TGI WISt (G I1YA): A d-qa (Subjects Related aa) + 2
555-d2¢ (Mathematics S¢) + &% Svb-58¢ (GK 50)I

w12 ¥ — fSf¥e (200 799, d20 f5ifAB)

Subjects Related (¢ x 50 = 5¢0) — IFACS TG FIAT ANIA

1

. Insert the keys 12, 44, 13, 88, 23, 94, 11, 39, 20 into a hash table of size 11 using h(k) =k mod 11 and
linear probing. Show the final table. (31471 8 — hashing)

. Write a C or Java program that prints all prime numbers between 1 and n, where n is given by the
user. (LT 9)

3. Write a program to compute the GCD and LCM of two integers. (7T v)
4. Given EMPLOYEE(EmpID, Name, DeptID, Salary) and DEPARTMENT(DeptID, DeptName), write SQL to

(a) list employees earning more than their department's average, (b) show each department name
with its employee count, sorted by count descending. (71T 8)

. Draw a UML class diagram: a Bank has many Branches; a Branch serves many Customers; a
Customer may hold several Accounts; SavingsAccount and CurrentAccount are kinds of Account.
(|43 > — class diagram-a3 fA5)

. Differentiate method overloading and method overriding with a Java example. When does method
hiding occur? (LI 5, &)

. Show the max-heap after inserting 15, 7, 20, 3, 18, 25 one by one, then after one extract-max. (I
8)

8. Explain ACID properties with the example of a fund transfer between two accounts. (JJIY ¢)

9. What is a deadlock? State the four necessary conditions and one prevention technique for each.

10.
11.

12.

(LTI @)

Compare TCP and UDP. Explain the TCP three-way handshake. (€51 R, @)

Explain the CIA triad. Differentiate hashing and encryption with one algorithm example each. (1&g
], @)

Critically compare the Waterfall model and Agile/Scrum. Which would you choose for a mobile
banking app and why? (471X R, ¢)
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13. Count page faults for the reference string7 0120304230 32 with 3 frames using FIFO and LRU.
(LTI 8)
14. Prove that NAND is a universal gate. (&I R)
15. Explain how a queue can be implemented using two stacks. Give the time complexity of each
operation. (WYX R, 8)
Mathematics (8 x ¢ = 20)
1. A shopkeeper marks goods 40% above cost and allows a 15% discount. Find the profit percentage.
2. The sum of three consecutive even numbers is 78. Find the numbers.

3. Pipe Afills a tank in 6 hours and pipe B empties it in 9 hours. If both are opened together, when will
the tank be full?

4. A boat's upstream speed is 8 km/h and downstream speed is 14 km/h. Find the speed in still water
and of the stream.

English Language Proficiency (wo)

1. Choose the correct option (10): (a) Neither of the answers (is/are) correct. (b) Had I known, I (would
help/would have helped) you. (c) She has been working here (since/for) 2020. (d) The jury (was/were)
divided in their opinions. (e) He is accustomed (to work/to working) late. (f) Not only the students
but also the teacher (was/were) late. (g) It is an (unique/a unique) opportunity — choose the correct
article phrase. (h) The manager suggested that he (submit/submits) the report. (i) Rarely (we see/do
we see) such dedication. (j) The bank is (comprised of/composed of) five divisions.

2. Write a paragraph (=150 words) on "Cyber Security Awareness for Bank Customers". (10)

3. Make sentences without changing the part of speech (10): Prudent, Mitigate, Streamline, Robust,
Scrutinize.

T@d — TG (66
LAt Sad

IT 5 (hash, m 12—1, 440, 1352, 88—-0—>1—52—-3, 23—51—>...—24, 94—6, 11-0—>...—5, 39-56—>7, 2009 =
=11) 6% 0:44, 1:12, 2:13, 3:88, 4:23, 5:11, 6:94, 7:39, 9:20

IT q (heap) BTG (I [25, 18, 20, 3, 7, 15]; extract-max (Fa® ¥ 25 = [20, 18, 15, 3, 7]

IT > (paging)  FIFO = 50fB fault, LRU = 55 fault (&1toiF GReT 1&1w 8-93 “zfore e aifaw [ifa A7)

RITICEN 1.40 x 0.85 = 1.19 = 19% &S

sifere 2 X+ (x+2) + (x+4) =78 = x = 24 = 24, 26, 28

sifor® © 1/6 = 1/9 =1/18 = 18 q°Bt

sifore 8 7 oNfAte (8 + 14)/2 = 11 km/h; &S (14 - 8)/2 = 3 km/h

English (a) is (b) would have helped (c) since (d) were (STwIT 7™l 6 — plural) (e) to working (f) was

(g) a unique (h) submit (i) do we see (j) composed of
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b.2 TG (B 2

A F — MCQ (doo 793, vo fif5)

T b (ATF: A vu-5d0 (Subjects Related a¢) + &% S2d-dwe (Mathematics S¢) + &% 585-d¢0 (GK 50)I
G (B35 5-aF TN 57 o NeAld — GIYTEAITS WIS Gl 40 5 91, G618 (i {77

1%t 4 — fAf4s (200 797, S0 fHfAG)
Subjects Related (d¢ x S0 = b¢0)
1. Write a program to print Floyd's triangle (numbers) for n rows, and a second version that prints the
0/1 pattern. (LI 5, )
2. Write a function that returns the second largest element of an array in one pass. (Y ©)
3. Trace the output of a recursive function that prints before and after its recursive call (e.g. f(n): if n <0
return; print n; f(n—2); print n) for f(5). (LT S, ©)
4. Write SQL to find the second highest salary, and to find movies that belong to both 'Romance' and
'Comedy' genres. (LI 5, 8)
5. Explain normalization up to 3NF with an example table. (€I ¢)
6. Represent a given directed graph using an adjacency list and an adjacency matrix. Which is better
for a sparse graph, and why? (51T 5, 8)
7. Run Dijkstra's algorithm on a 5-node weighted graph and show the distance table after each step.
(LTI 8)
8. Describe the four pillars of OOP with a short Java example of each. (J47I¥ ¢)
9. Explain the producer-consumer problem and its solution with semaphores. (ST g, ¢)
10. Describe a man-in-the-middle attack on Diffie-Hellman key exchange and how authentication
prevents it. (LI 5)
11. A new employee joins the bank. Describe secure user-account provisioning (password policy, MFA,
least privilege, review, offboarding). (LT R, ¢)
12. Differentiate a process and a thread; give two advantages of multithreading. (&7 3, ¢)
13. Explain IaaS, PaaS and SaaS with examples; differentiate a virtual machine and a container. (JLJIY 3,
¢)
14. Explain how OSPF builds its routing table. (JU&31Y 3, ¢)
15. Compare supervised, unsupervised and reinforcement learning with one banking example each.
(1 R, @)
Mathematics (8 x ¢ = 20)
1.Ifx+y=10and x -y = 4, find xy and x? + y°.
2.30% of a number is 45 more than 15% of it. Find the number.

3. Abag has 5 red and 3 blue balls. Two balls are drawn without replacement. Find the probability that
both are red.

4. The diagonal of a square is 10v2 cm. Find its area and perimeter.

English Language Proficiency (@o)
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1. Correct the sentences (10): (a) He is one of the best player of the team. (b) I have seen him
yesterday. (c) Each of the officers have a laptop. (d) She is more cleverer than her sister. (e) The
furnitures are new. (f) We discussed about the problem. (g) He did not came to office. (h) Unless you
do not work hard, you will fail. (i) I prefer tea than coffee. (j) The customer has been waiting since
two hours.

2. Write a formal letter to the Branch Manager requesting activation of internet banking for your
account. (10)

3. Write a paragraph on "Digital Literacy and Cashless Bangladesh". (10)
TG — WG (B3 2
Lt Tad

ITo f(5): 25 > f3):3->f(1):1->f(-1)TIT©O > 1->3->5=531135
(f(5)

siffs s xy =(100 - 16)/4 = 21; X2 + y* =100 - 42 = 58
sffs 2 0.15n =45 = n =300

siffsw  (5/8)(4/7) = 20/56 = 5/14

sfrs 8 ™ =10 cm = FaHa 100 cm?, 2T 40 cm

English  (a) best players (b) I saw him yesterday (c) Each of the officers has (d) cleverer (e) The furniture is
S new (f) discussed the problem (g) did not come (h) Unless you work hard (i) prefer tea to coffee (j)
for two hours

b.9 (19 FIted (GFfe0 (SFIIF T19)

S=rora forG (> o) — g U@ 71 51057 8y a9

P, GfS, FITHA6, IS, ARF FI6 — fFg3 77

191 ¢: hash/heap/LRU trace #i%fS - SQL JOIN + GROUP BY + HAVING - overloading/overriding/hiding
- OSI + (o115 - ACID - deadlock 8 *1% - UML class diagram f&% (inheritance >, composition 4, aggregation <)

O
O Gosis T S [RUety IrSeTR 212 8 ST 335, bivo-a7 Jay GHRIEr (9:5¢-93F 917 23 IF)
O
O

O English: conditionals, subjunctive (insist that + base), "one of the ... who + plural verb", hardly/scarcely ...
when, no sooner ... than

O HoR gk oifdst a1 — S99 g9

A T YA
O T HBCF A1 (ATF AFIG | AfSTS fafde Tem was sgwst + GiRe/foa + Snrmge fia — {6
T TS WL T9F T MCQ-(S a6 W8 Im s F1 #hee Qife argA|
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