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1. The Cayley’s table for a group defined on the set S = { e, a, b, 2 BLS
¢, d, f } with respect to a binary operator * is given below.
Determine
*le a b ¢ d f
ele a b ¢ d f
ala e d f b ¢
blb f e d ¢ a
clc d f e a b 10
dld ¢ a b f e
fl1f b ¢ a e d
a. A set H; <S such that < H;,* > is not a subgroup of < S,* >
b. A set H, < S such that < Hj, * > is a subgroup of <§, * >,
c. The left and right cosets of H; in S.
2. 101 2 BL5
I 11
Let H=| 1 0 O/ be a parity check matrix. Determine the
010
0 01 10
(2,5) group code function ey : B> — B. Create the decoding
table. What is the original message if the received message is
11101.
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How many integers are there between 1 and 1000 both
inclusive, that are divisible by atleast one of the integers 2, 3,
5and 7.

10

BL2

Find the generating function of the recurrence relation S (n )
-2S(n-1)-3S(n-2)=0,n>2,withS(0)=3,S(1)
= 1, and hence find its solution.

10

BLI

Let n = 60, and let X be the set of all positive integers which
are divisors of 60. Let ‘< ‘be the relation * divisor of ‘ on X.

a. Draw the Hasse diagram of < X, <>.

b. Find the least upper bound and greatest lower bound of
(2,5 )and (12,30).

c. What is the greatest and least element of < X, <>.

10

BL3

3k 3k 3k 3k %k %k >k 3k 3k 3k >k 3k %k 5k 3k %k %k %k %k k kk




VIT

“2277 Vellore Institute of Technology
< (Deemied 1o be Universty undes section 3 of UGC Act, 1956)

Fall Semester 2022-2023

Continuous Assessment Test -11 (October 2022)

Slot: A1+TA1+TAAL Programme: B.Tech(CSE/IT)
Course : BMAT205L — Discrete Mathematics and Graph Theory

Max. Time: 90 minutes Max. Marks: 50

Answer all the questions (5x10=50)
1. Verify Lagrange’s theorem for the subgroup generated by 4 of the group < Z{,, X;,>

1 00 1 1 O
2. An encoding function e: B3 - B°® is given by the generator matrix < 01 00 1 1 )

0 0 1 10 1
a) Determine all code words generated by the matrix. b) Find the associated parity check

matrix H ¢) Use H to decode the following received words 100100, 010100

3. a) How many positive integers between 100 and 999 inclusive
(i) are not divisible by either 3 or 47? (ii) are divisible by 3 but not by 4?

b)How many different ways are there to choose 3 donuts from the 5 varieties at a donut shop?
Assume that there are at least 3 donuts of each variety.

4. Solve the recurrence relation
Anip +3a,41+2a,=3" n=0,a,=0a, =1

5. Draw the Hasse diagram for the poset {S5,, D}, divisors of 30 under the relation divides. Hence
or otherwise prove that it is a lattice, also find 3 « (10 @ 3) and 3 @ (10 * 3)
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1. (a). How many positive integers between 1000 and 9999 both inclusive that are
divisible by 5 but not by 7?

Solution:
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(b). Find the least number of ways of choosing three different numbers from 1 to 10 so
that all choices have the same sum.

Solution:



Find the least number of ways of choosing three different numbers
from 1 to 10 so that all choices have the same sum.

Solution.
From the numbers 1 to 10, we can choose three different numbers
in 10C3 = 120 ways.

The smallest possible sum that we get from a choice is
1+ 2+ 3 =6, and the largest sum is 8 + 9 + 10 = 27. Thus, the
sums vary from 6 to 27 (both inclusive), and these sums are 22 in
number.

Accordingly, there are 120 choices (pigeons) and 22 sums
(pigeonholes).

Therefore, the least number of choices assigned to the same sum

120 — 1
is, by the generalized pigeonhole principle, IT} +1=6.

[10 M] [CO: 3][BL: L2]

2. Solve the relation a,, — 3a,,_1 = n where n > 1 and a¢ = 1 using the method of generating
functions.
Solution:

To bring in generating function, we multiply n=1 with x,

n=2 with x?, and so on. We have
n=1: ax! — 3agz! = 1z

n=2: axx?® — 3a1x' = 2z

1

o o0
Then we have Z apz™ —3 D apogz™ = > nr"
=1 =1

Let f(x) be the '::rrchnarj,r generatmg functlon of a,, a;, a,,..
then we have {f(.r)—an)—hzﬁn 1 = Zn.:,
rr=I()

n=1

And then (f(x) —1) — 3z f(x) = Z nx"

=0

Recall the generating function of 0, 1, 2, 3,

7—}‘—{—23" +3:1" =+ -
1 — 2
(1—2) .

Therefore (f(z) —1) —3xf(x) = m

x C
(1—2)2(1 — 32) 1—3:+(1—j:]2+1—3.—r.
Solving 1t we get A=-1/4, B=-1/2, and C=3/4

_ 7/4 —1/4  —1/2
Thatis: f(z) = 5 j,gj, 1 —X.-r T —{n}?

We write

Using the fornmlas learned 1n the generating functions, we
haVB 3!1, _ 1 3

an -7 — —

2 4
[10 M] [CO: 3][BL: L5]
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3. (). Verify the Complemented and Distributive properties for the given lattice L.

1
C
a b
0
L
Solution:
1
C
a b
0 [,

Distributive but NOT complemented

(ii). Let the sets Sy, S, - S7 be given by Sy = {a,b,c,d,e, f}, S1 = {a,b,c,d, e}, So =
{a,b,c,e, f}, S5 ={a,b,c,e}, Sy = {a,b,c}, S5 = {a,b}, S¢ = {a,c}, S; = {a}. Draw
the diagram of (L, C) where L = {Sy, Sy, - S7}.

Solution:

Hasse diagram of (L, C)

[10 M] [CO: 4][BL: L3]
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4. (). Simplify the boolean expression ¢ (b@® ¢) * (a & b ® ¢)
Solution:

cx(b@c)x(a®bdc) = (cxbdcx*xc)x(adbdc)
= (cxb®c)x(adbdc)
= cx(b®dl)*x(adbdc)
= cx(adbdc)
= (cxa)®(cxb)d (cxc)
= (cxa)@(cxb)dc
= cx(a®dbdl)
= cx(a®l)
= cx*1

= C

). fxdy=xdzand 2’ &y = 2’ ® z, then prove that y = z.

Solution:
Giventhat (x +y)=(x+2) ie. (xvy)l=(xvz)
(x'+y)=(x"+2) te. X'vy=x'vz)

y=yvi
=yvixax)
=(yvax)alyva)
=@xvy)alx'vy)
=(xvz)alx've)
=(zvx)alzvx)
=zvxax’)
=zv0
=z

, y=z

[10 M] [CO: 4][BL: L2]
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5. Obtain the product-of-sums canonical forms and sum-of-products canonical forms for
the expression (z @ z) x y

Solution:
x v z x+tz f=(x+z)y
0 0 0 0 0
0 0 1 1 0
0 1 0 0 0
0 1 1 1 1
1 0 0 1 0
1 0 1 1 0
1 1 0 1 1
1 1 1 1 1

Product-of-sums canonical forms: (z®y®z2)*(xByd 2 ) *(xBYy ®2)* (' Dyd2)* (' Dyd2")
Similarly, sum-of-products canonical forms: (zx xy* 2') ® (' xyx 2) ® (x x y * 2)

[10 M] [CO: 4][BL: L4]
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