DISCRETE MATHEMATICS
Section-A
1.Find out which of the following sentences argesteents?
(i) May God bless you with success
(ii) Rose is flower
(i) The colour of the milk is white
(iv) 1 is a prime number.

2. If a compound statement is made up of threelsistatements, then the number of rows in the taltte is-------

3. If pis Tandqis F, then which of the following have the truth valte
(Y pva (i)~pva (i) pv~q (iv)pa~q

PN
4. The number of rows in the truth table of ~Alp- q)] is g .
5.The conditional statemept— q s equivalent to------- " A‘
6. Which of the following is a tautology? \\ )
(L)pva (2)paq @)pv-~p (4)pa~p
7.Which of the following is a contradiction?
()pvq (2 paq @)pv-~p (4)pa

8.p <-» qis equivalent to
Wp—a @Qag—p G P—av@—p) Apr aLOq—p)

9. Which of the following is not a binary operation \
(Da*b=ab (2)a*b=a-
3)a*b=Vab (4) a*b = Vbt I

10. A monoid becomes a group if it also satisfie
(1) closure axiom (2)

(3) identity axiom 4)i
11. Which of the following is not a group?

D) @n,m @@+ @) @
12. In the set of integers with operati iy * b=a+ b - ab, the

value of 3* (4 *5) is ~

13. The order of [7] I(Zg , #) IS
14. In the multiplicative ube rooP6f tynithe order ofV” is
15. The value of [3] ho11 [6])

16. In the set of

, an‘operationdeiined by

b . evalue of (3*4) *5is
17. The e multiplicative group of%roots of unity is

element of a group can have more than one iavers
(2) If'every element of a group is its own inversenthige group is abelian.

(3) The set of all Z 2 real matrices forms a group under matrix muktggiion.
(4) (@a*by*=a*b" foralla,beG
19. In the multiplicative group of .nth roots of unityie inverse ofcox is (k <n)

20. In the set of integers under the operation * defibga* b=a+b-1,
the identity element is--------



SECTION-B
State and Prove the Cancellation laws .
State and Prove the Reversal law.
Find the order of each element of the group &)

Construct the truth tables for the following stagsrné p)  (~q)
Construct the truth tables for the following stagsr (p v (~Qq))
Construct the truth tables for the following stagsm(pv q)a (~Q)
Construct the truth tables for the following stagatn ~[ (~p) a(~q) ]
Construct the truth tables for the following stagatn(pv q)a r
Construct the truth tables for the following stagarn(pa q)v ~r

. Construct the truth tables for the following stagsin(pv q)v r

. Construct the truth tables for the following stagein(pa q)v r

. Construct the truth tables for the following stagsp v ~q

. Construct the truth tables for the following staget~p) v(~Qq)

. Construct the truth tables for the following stagst- (p v Q) e

. Construct the truth tables for the following stagin(p vq) v (~p

. Construct the truth tables for the following stagin(p A g)

. Construct the truth tables for the following stagsné (p v (~Q))

. Construct the truth tables for the following stagsmin(

. Construct the truth tables for the following stagsn(p a
- Show that ~(p @) = ((~ p)a (~ q))

. Show that pa~ p is a contradiction.
. Show that p ¥ pis a tautology.
. Show that # p) v(~Qq)) vpis a tautolog
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. Show that (£ q) ap) Aqis a contradictio

. Use the truth table to determine whether ift p) va) v(p  (~Qq)) is a tautology
26. Use the truth table to deter hether the stateiff-p) » q)) » p is a tautology
27.Use the truth table to [ atemelp vq)v(~(pvQ)) is a tautology
28. Use the truth table [ rstatemep A (~q)) v((-p)vQq) ) is a tautology
29. Use the truth tab [ therstatement] v (p v(~Qq)) is a tautology
30. Use the trut ine whetherstatement{p a(~p))a((-q) ap)

is a tautology.

N
(2}

thapp — gandg— p are not equivalent

thap Aq) —(p Vv q) is a tautology.

at the cube roots of unity foarfgite abelian group under multiplication.

38. Prove that the set of dfl #ots of unity forms an abelian group under miittgtion

39.(10), (-1 0),(10), (-1 0)dwan abelian group, under multiplication of ns.
01 0 1 01 o0-1



SECTION-C
1. Show that the set G of all positive rationals fomgroup under the composition *defined by

a*b = ab/3 for all a,b G.
2. Show that the séb of all rational numbers exceptl forms an abelian group with respect to the opmrat

*given bya* b=a+b+abforalla,beG.
3.  Show that the g8tof all matrices of the form , wheR - {0}, is a group under matrix multiplication.
4, Show that the setG = {2 [/ n e Z}isan abelian  group  under

multiplication
5. Find the order of each element in theugr(Z7- {[0]}, .7)
6.Show that the set {[1], [3], [4], [5]. [9]} formsraabelian group under multiplication

7Prove that the set of four functions/2, /3, 14on the set of nonzero complex numb?@) by

f1(z) = 2,14(2) =- 7, f3(z) =z and £z) =- z O ze C - {0} forms an abelian group with regpect t jon of
functions. “ \
8. Showthat {(1 0), ¢ 0), 0),(01), 0 o), (O w)} . /

01 & 0 w 10 w 0 «0 Nl
Where w3 =1, w 1 form a group with respect ® timatrix multiplicati
9. Show that (£ +,) forms group.

ultiplication.

10. Show that the nth roots of unity form an alvefiaoup of finwer with



