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Answer ALL Questions
[The figures in the right margin indicate the full marks and corresponding course outcomes, All
portions of each guestion must be answered sequentially.]

r-ﬁ Bangladesh is the largest delta in the world formed by the Ganges, :'
- "

Brahmaputra, and Meghna rivers. Infer the pros and cons of Bangladesh
|\ being the largest delta in the world. - .
L=  a = i . |
| The digital divide, exacerbated by uneven access to technology and the | 10/ COI

{
/' 2. lf image. Identify the strategic stance of conternporary Bangladesh on L
| upholding her national prestige in the international arena following the \ 1

i s
|
.1 intermet, has created new socio-cultural disparities in Bangladesh. Explain |
|} how the digital divide brings fragmentation in the socio-cultura] landscape of | /
# f Bangladesh with suitable examples. \ '\ '»\
] R— ]
f 1 ——)
[ Following the mass uprise of July 2024, Bangladesh has adopted a dual \ \', \
| strategy of internal reconciliation and proactive diplomacy 1o restore its global \
153 1 CO1 |

|
| afiermath of July 2024°s mass uprise. ‘

-—

| Bangla language, with its rich literary heritage, has been shaped by diverse ‘
groups over centuries. Illustrate the contribution of various groups of people | coz |
|

| in enriching the Bangla language.
S |
| ' |

|
|
:3.\

¢s since it came into effect |

L 1' Bangladesh's Constitution has been amended 17 tim
\ on 16 December 1972, However, recent demands from citizens, particularly |
4. | the youth, have highlighted the need for further reforms. Recommend any | 5 | CcO2 'I
with proper | | .'

| five reforms in the existing constitution of Bangladesh
angladesh. |' |

Wi : R
| justifications to accommodate the aspirations of the vouth of B
|
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| Analyze the complexity of the following code:

Marks

a) b)
for(inti=1;i<=n;i++) { void exampleFunction(int n) {
for(intj=1:j<=n:j*=2) { for (inti=0;i<n; i++) {
intx=>5: for (intj = 0; j < n; j++) {

| i
J

| printf("i = %d, j — %d\n", i, )); printf("*");
l \ | \

)
for(inti=1;i<=n: i++) | 1
printf("i = %dwn", 1);

1 | |

25
y
25

—

COl1

Consider a sorted dataset containing 1 million unique integers, ranging from 1 to
1,000,000.

a) If you perform a binary search to find a randomly chosen number, how
many comparisons would it take in the worst case?

b) If you perform a lincar scarch instead, how many comparisons would it
take in the worst case?

¢) Given the time complexity of both algorithms, how would the performance
difTer if the dataset size doubled 1o 2 million?

d) Suppose the datasct is unsorted. Which scarch algorithm would be
preferable and why?

¢) If the target number is found early in the list, which search method would

be more efficient, and under what conditions?

0

w

CcOo2 |

You are given an unsorted array of integers: [4, 7, 5, 9, 1, 3, 8, 6]. Your task is (0
sort this array in descending order using a divide-and-conquer sorting algorithm.
Additionally, you must ensure that the algorithm does not use any extra memory
(i.c., it sorts in place) and display the intermediate steps of the sorting process as
the array is sorted to help demonstrate how the algorithm works.

|
|

Ccoz

Given the message: khokakhokikhokamaniratakecare
Construct a Huffman tree, assign variable-length codes, and encode the message.
Compute the total bits required.

CO3
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5. | Imagine you're packing for a weekend trip, and you have a limited amount of space 05 CO3
in your backpack. You have 6 items to choose {rom, and each item has a weight
(how much space it takes up in your backpack) and a value (how important or useful

1t 1s for your trip). You want to pack the most valuable combination of items, but
your backpack has a weight limit of 11 kg.

You can cither take an item with you or leave it behind, but you can’t take the same
item more than once. Find the most valuable combination of items from the
following list and mentioned the name of the items.

\ Product | Weight Value ’
| Book
| Camera
Pair of shoes
Jacket
Portable charger
Blanket

NN W
RQ| NNV
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[The fignres in the right margin indicate the Sull iarls and corresponding conrse ontconies. Alf
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Apply rules of Inferences to prove whether the areument is valid or not.

15) | col
1f the Al system s fully tizined, then it will pass the Turing test I the Al system does not pass the
Turing test, then it needs further optimization If the Al sys#tem is either untrained or nezds further
optimization, then it will not be deployed The Al system is fully trained and has high computational
power. If the Al system is deployed, then it will improve efficiency in automated customer service.
Either the Al system is deploved, or the company will switch ta a different nroiect. The com any will
¥ 4 pios pai . 1 preg ki 3
not swilch te a-different projzct. Thereforz, the Al system will improve cfficiency in automated
customer service. : T .
| Make sure you have menuon all the necessary propositions and premises.
1. | @) | Translate the following statement in English, shown with the help of predicates and quantifiers. (3]
COx). "x 15 2 Computer Science major” 200
MYy is a math course”
T (x, ¥). "% is taking y”
where X represents students and y represents courses:
¥x 3y (Clx) — MY AT (5, ¥)). Al
b) | Construct ai cquivalent statement of p — (=g Ar)using only A, Vand = connectives. ‘ 12} \
3. | @ | Apply rules of loajeal equivzlences to show that the Propositions — (;J vila—r) m—)) vsandr - | 3]
: aprd CO!l
s are Jogically equivalent
b) | Let Stx) be the predicate “y s a student,” £ (x) the predicate “x 1s a faculty member,” and Afx, ¥ Iz
the predicate *x has asked y a question,” where the domain consists of all people zssociated DIU.
Use quantifiers to translate the following statements-
i) Some students have asked every faculty member a question,
i e ——r =
i) Sonie students have never been asked a question by a faculty member.
4. | a) | Determine the type of the function from R to R: 3]
- xT41
—_— 2
Sy c0o2
i f)= -3
B) | 1fS={2,{0}) then determine whether the i'ailnv.'ing statements are true or flse: 12]
fa, {0} ({8} 11E P[EP{S‘D.I - if) Hm.{lgq_}_}}e P(P(S)). 2
5. | o)} | Inacompany of 728 empioyces, every employee participates in at least one of ti ini '
programs: Leadership Training (L), Technical Skills Training (T), and Commu n::;;;r: 1;1:-_?131' [3] » 5
Training (C). A survey found that: 4 COz
52% of c:nelc;.-ces attended Leadership Tre.lmng_‘ 5-1",'? of employees attended Technieal Skills
Tratning. 58% of employecs attended Communication Skills Training 30% attended both Leadershi
and Technical Skills Training 35% attendedl both Technical Skills and Cc:-mmimfﬁti:an 'Skjug
Training. 33% attended both Leadership and Communication Skills Training. 13% anended all three
raining programs ',Fmd the number of employees who attended exactly two of the training programs
and show the sets in a Venn dizgram,
] b) ‘ Let A = (.. ---::-"—: —10.12,..., 1} where 1 belongs to positive integer, Find, ]
l o U4 : i) Nfay A
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ua) | Explain the order and deeree of a differential equation with examples. |l 2) | 1

]
|

b) | Outline an ODE corresponding 1o the function: 3 = P e 4 Re—2, / 41 | cor

] . [ a g ' » e, g i -2 E{_“L_I__:_Eap_ .3 :!.'._

¢) | Interpret the solution to the Linear ODE: x e T exy = xtet (4]

(il
2:

4} | Solve the homogencous first order first degree QDL ych:c — (xy -+ l’z)d}f =[], [4]

CO2
b) | Solve the higher order ODE: Dty -+ 2D3y + 8Dy + 16y = e™2¥ 4 sin 2x. [6]

Salve the following higher order ordinary differential equation (ODE) with constant

coefficients D%y + 3Dy -+ 2y = f(x) where the function f(x) = e**sin®3x, I5] | co2




