A )

CMR NG
ENSTITUTE OF USN { \\\\
TECHNOLOGY el
Internal Assessment Test — I1 May 2025
Sub: | Discrete Mathematical Structures | Code: BCS405A
AIDS/CSDS/
Date: | 23/05/2025 Duration: |90 mins | Max Marks: | 50 Sem: |IV | Branch: ISE/AIML/
: CSML
Question 1 is compulsory and answer any 6 from the remaining questions.
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L Marks (5 TRBT
Let A= (1,2,3,4,6,12,18} and R be a relation on A defined by aRb iff “a divides b”. Write
down the relation R, relation matrix M(R), draw its digraph, list out its indegree and outdegree, [8] [cO3 1.3
and draw its Hasse diagram.
State Pigeon-hole Principle. Prove that if 30 dictionaries in a library contain a total of 61,327 [7] fco3| 1.2

pages, then at least one of the dictionaries mush have at least 2045 pages.

Let A= {1,2,3,4} and B = {1,2,3,4,5, 6}. Find the number of one-to-one functions and onto
) - _[B%=5;if x>0 1
functions from A to B. Let £ R — R be defined by, f(x) = {1 amifx <o f =65

and f~1([-5,5]).

[3+4]jco3| L2

Five teachers Ty, T,, T3, Ty, Ts are to be made class teachers for five classes, Cy, C,, C3, Cy4, Cs, One
teacher for each class. T; and T, do not wish to become the class teachers for C 10rCy, T3 and Ty
for C. or Cs, and Ts for C3 or C4 or Cs. In how many ways can the teachers be assigned the work

(without dispieasing any teachers)?

[7] [co4| L3




—

how many ways can the 26 letters of the English alphabet be permuted so that none of the

tate and prove Lagrange’s theorem.

5 [7] |cos| L2
atterns CAR, DOG, PUN or BYTE ocg_ug*pi.’_ R

6 Bolve the recurrence relation a,, = 2(y.r = @y-2), forn 2 2, given that g = 1 and a; = 2, [7]|Co4| L2

- efine Group. Show that fourth roots of unity is an abelian group under the operation (7] |cos| 12
ultiplication.

N [7]|cos| L2
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