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Ftment of Computer Science & Engineering

C Final Examination, Summer 2026
ourse Code: CSE212, Course Title: Discrete Mathematic
ik Terms] Batch: 69
Time: 2:00 Hrs

; —— Marks: 40
Answer ALL Questions
[The figures in the right margin indicate the full marks and ¢

orresponding course Outcomes. Alj
portions of each question must be answered sequentially,]

[ |a)LetP be the set of all

real numbers, R. Define a relation Q on P such that for | [4]
allx,y € R, xQy if and only if x — y7s an integer (j.e., x — Yy E€D)
Determine whether or not the relation Q is: (a) Reflexive (b

: ) Symmetric (c)
Antisymmetric (d) Transitive. Justify your answers, a——
Use mathematical induction to e

| stablish the following identity for any | 6] |[coz
positive integer n:

1-2-3+2-3.4+...+n(n+1)(n+2):@+1)(n+2J(n+3).

4
2’| a) Prove whether the following graphs G and G’ are Isomorphic or not. [5]
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onsider a tech startup with 10 employees, consisting of exactly 6 Software | [5)
|_~1 Engineers and 4 Quality Assurance[{QAY Testers, who are setting up a strict [CO3]
" cross-department pecr-review nets

““Under their new rules, Software
Enginecrs cannot review other Software Engineers' code, and QA Testers cannot

review other QA Testers' code. Furthermore, each Software Engineer must have
their code reviewed by exactly Ws, while each QA Tester is
required to review the code of éXactly 3 differcnt Software Engineers to ensure
a perfectly balanced workload. Is it posstBlIETT oAl S

PeCr-review network
:sing a graph? If i.t is possible, draw the graph. If you think it is not possible,
explaipwiiy it cannot be modeled. e 7

3. | a¥Tind out if the graph below is Eulerian. 'If:n, write the sequence of vertices | [4]
P of a Eulerian circuit. If not, explain why it isn’t Euleriap,
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to form the tree. and find the total weight of the tree.
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medicd o Neegq on.ﬁ%di“g in the Chattogram division, a rapid respgree "’[6']’]
re mnalwork dC S Bay, Nap oy the most cfficient delivery route to different
mﬂd ncl unidi at&, wh(}rg ﬂdesh_ You havc- been p]‘ﬂ\'idfd Wi'lh the acCESSib]c
re e e given 1otod edgeq S Cities represent 10des and the two-way rogds [e92)
;—:::Road N"-‘twg:.;?g”s- * The curreny travel times between The Connegged
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Now, apply :h(_: shortest path a]g{?rithm to tind the shortest path from Dhaka to
the Teknaf regional hub along with the tray] time in hours. e |
4 ﬂppl}' Prim’s algorithm on the fqllomgmph starting at Node A to construct | [7)
a Minimum Spanning Tree (MST) indicating he order in which edges are added
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46) Draw the graph G that is represented by the following weighted adjacency

3]

/| matrix A.
0 10 0 9 5 O
0 0 15 0 0 O
o b R B <5 A A 1 a0
20 0 0 ;L 8 0
0 6 0 o 00
0 0 o o 00
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