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MODULE |
FUNDAMENTALN OF LOGIC

1. Explain the following with an example each
(a) Proposition (b) Tautology (¢) Contradiction (d) Contingency (#) logicsl connectives ()
Rule of universal specification,
2. Examine whether the compound proposition Is logical equivalent using truth tables
a [pr@An]e [(p=2qA(p=1)
b. [((pvQ) =r] @ [(p=1) A(q=1)]

3. Prove that the following compound proposition Is tautology or not using truth wble
a).[@vdA{p-=>r)A(@=n)]-r
b).p->@-nN}={p-q->(=-r))

4. Prove the following by using the laws of logic:

a. (p~ @A[~qA(r Vv —q)] © -(qVp)
b. [=pA(=gAT)]V(@Ar)V(pAr) & r
¢. [@VeA@PV-q)Ve] = pVq
d pp@-n<=@Ag)->r
5. Prove the validity of the following arguments:

a. No engineering student of first or second semester studies logic
Anil is an engineering student who studies logic

~ Anil is not in second semester

b. IfRavi studies, then he will pass in DMS
If Ravi does not play cricket, then he will study

Ravi failed in DMS

* Ravi played cricket

c. Test the validity of the following arguments:
(a). pPAq
q-r
gt

6. Let p, q, r be the propositions having truth values 0,0, and | respectively Find the s
values of the following’s propositions:
a (pvq)vr
b. (pAQ) = r
PA(r=q)
d. p=(q=-r)

@



7. Prove the following argument is valid:

vx, [[p(x()\/)fi(x)]

3x, [-p(x " » bl

V:t, [~q)Vr)HE1A& MOTTeduUn
vx, [s(x) = ar(x)]

% 3x[=s(x)]

(b) P-=q
q = (rAs)
-rv(=tvu)
pAt
-~u

8. i) State converse, inverse and contrapositive for the condition along with necessary and
sufficient condition.

If a quadrilateral is a parallegram then its diagonals bisect each other
If a triangle is not isosceles, then it is not equilateral.

(ii) Define (a) open sentence (b) quantifiers.

For the following statements, the universe comprises of all non-zero integers. Determine the
truth values of each statement by considering the following open statements:
P(x): x>0, q(x):x2>0 r(x):x2—3x-4=0 s(x):x2=3>0
() 3x,p()Aq(x) (i) Vx,p(x) = q(x)  (iii)¥x,q(x) = s(x)
(V) Vx,r(x) Vs(x) (v) 3x,p(x)Ar(x) (vi) Vx,7(x) = p(x).
9. Establish the validity of the following argument using the rules of inference:
{ PA(P > PA(rVs)A(r = q) = (s V1))
10. P.T i). direct proof ii) proof by contradiction for the following statement:
“If nis an odd integer then n+9 is an even integer.

MODULE 2
PROPERTIES OF INTEGERS
1. Prove by mathematical induction

14549 -————- + (4n-3) = n(2n-1).
b. 4n < n? -7 for all integersn 2 6.
c.Provethat 3+3%+3% 4 - —— - - _ +3" = 3(3n - 1)/2
d. Showthat1? + 22 4 = — — — — = +n? =n(n+1)(2n + 1)/6
e. Showthat 12 432 4 — - — - — _ +(2n = 1) = n(2n = 1)(2n + 1)/3

2. Determine the coefficient of a?b%c2d® in the expansion of (a 4 2b = 3¢ 4 24 ¢ §)'*
3. How many arrangements are there for all letters In the word SOCIOLOGICAL ? h how man of

there arrangement i)A&G are adjacent ii)All the vowels are adjacent.
4. Find the coefficient:

i) x'2 in the expansion of x3(1 - 2x)1°,




9.

10.

11.

12,

1) xy22 in the o

Find the numb:paf“ISion oF @~y g

T of signals that o e
of lhem. may be hoisted gt any ti::: be generated using six different colored flags when any numbey
A certain qu ;

estio :

B and ¢ questio:spai::er Contains %parts A,B,C with 4 questions in part A, 5 questions in pan
Questions from equp Part C. It is required to answer 7_questions selecting at least two
answering?_ part. In how many:ways can a student select his seven questions for
In how many wa identi

; ¥$ canl0 identical pencils be distributed among Schildren i '
cases:  i)No container js left empty, EE R
1)The fourth container gets an odd number of balls

In how many Ways can 10 identical pencils be distributed amon

g Schildren in the followi
cases: i)There are no restrictions. "

ii)Each children gets at least one pencil

iii)The youngest child gets atleast two pencils,

In how many ways 10 roses, 14 sunflowers, 15 daffodils can be distributed among 3 girls?
State the pigeonhole principle and generalization of pigeonhole principle. Prove that if 30

dictionaries in a library contains a total of 61 »327 pages, then at least one of the dictionaries
must have at least 2045 pages.

How many persons must be chosen in order that
the same calendar month?

at least seven of them will have birthday in
i)There are no restrictions.
ii)Each children gets at least one pencil

iii)The youngest child gets atleast two pencils.

In how many ways 10 roses, 14 sunflowers, 15 daffodils can be distributed among 3 girls?

MODULE 3
RELATIONS AND FUNCTIONS

-LetA=12,34and B=1,2,3,4,5.6

(a)Find how many functions are there from A to B. How many of these are one to one?
How many are onto?

(b)Find how many functions are there from B to A. How many of these are one to one?
How many are onto?

Let A={1,2,3} and B={2, 4, 5}.Determine the following.
(a) |AXB|

(b) Number of relation from A to B
(c) Number of relation from B To A
(d) Number of relations from A TO b that contains (1,2) and (1,5)

Let A={1,2,3,4,5,6,7} and B={w, X, y, z}. Find the number of onto function from A to B.
()Let f:R — R be defined by
_[3x-=5 forx>0
f(x)_{—3x+1 forx<0
a. Determine f (0),f (—1).f (5/3).f (=5/3).
b. Find £71(0), f7*(1), 71 (=1),f 1 (3). f"1(-3),f"1(~6)
¢ Whatis f~1([-5, 5]) and £-1'([-6, 5])?



4. Letf,g h be functions from Z to Z defined by f(x) =x~1,

0,if x is even
Lif xis odd

Determine (f o (g o h) (x)) and ((fog)oh)(x)and verify that f e (geh) = (f o g) b
5. Consider the function f:R = R defined by f (x) = 2x + 5.
Let a function g: R - R be defined by g(x) = 12(x - 5). Prove thet g 15 an ioverse of {

9(x) = 3x,h(x) = [

6. LetA = {1,2,3,4,6)and R be the relation on A defined by aRb iff & is s multiple of b
i)Write down R ii)Draw its digraph iii) Write the matrix of R.

7. Foragivenset A= {1,2,3,4) letRbea relation on A:
R={(1,2)(1,3)(1,4)(2,3)(2,4)(3,4) (21)(3,1)(4,1)}.

a. Draw digraph of R
b. Determine the indegree and outdegree of the vertices of digraph.
8. Draw Hasse diagram representing the positive divisors of 36.

9. Fora fixed integer n>1, Prove that the relation ‘congruent modulo n’ is an equivalence
relation.

10. Consider the set A= {1,2,3,4,5) and the equivalence relation:

R={(1,1)(2,2)(2,3) (3.2)(3,3)(4.4)(4.5) (5.4)(5,5))} define onA. Find the partition of A
induced by R

11. Let A= {1,2,3,4,5).Define a relation Ron A x A by (x1,y1)R(x2,y2) il Xie y1e xoe y3
i)Verify that R is an equivalence relation on A x A

ii) Determine the equivalence classes (1 »3)1,[(2,4)] and [(1,1)).

MODULE 4
THE PRINCIPLE OF INCLUSION AND EXCLUSION

I.  In how many ways the 26 letters of English alphabet are permuted so that none of the
pattern’s CAR, DOG, PUN or BYTE occurs?

2. Define Derangement. In how many ways can each of 10 people select a left glove and »
right glove out of a total of 10 pairs of gloves so that no person selects a matching pair of

loves?

3. gln how many ways one can arrange the letters of the word CORRESPONDENTS w0 the
there are i) exactly 2 pairs of consecutive identical letters? i) at least ¥ paire of
consecutive identical letters? iii) no pair of consecutive identical letters®

4. Five teachers T, Ty, T3, T4, Ts are to be made class teachers for five classes, O Oy (,
Cs, Cs, one teacher for each class. Tiand T2 do not wish to become the class teachers v
Cior C2, T3 and T4 for C4 or Cs, and Ts for C3 or Cs or Cs. In how many sy con e
teachers be assigned the work (without displeasing any teachet

5. Find the rook polynomial for the chess board as shown in the figure

6. (a) Solve the recurrence relation: Cn = 3Cn-| ~ 2Cn-2, forn>2 given €, =8 (=1
(b) Solve the recurrence relation ansz — 3an+1 + 2an =0, @ap = |. @ = &



MODULE s
GROUP THEORY

Where A =
b=a+b+ab PWhere A= (g € Qg # ) and forany 0. b6 4
2. State and prove Lagrange's theorem

3. If G be a group with subgroup H and K. If G] = 660 and K| =
the possible valye for |H|.

4. Show that i) the identity of G is unique. ii) the inverse of each clement of G is Unigue
5. Define a group. Show that fourth roots of unity is an abelian group.
6. Define Klein 4 group .Verify A={1,3,5,7}is a Klein 4 group.

7. LetG = Sq, for = 1 3 4 ;’) find the subgroupl =<ecx, Determine the iett

1. Show that (4, *) is an abelian grou

06 and K ( H (G and iadt

cosets of Hin G
8. Define Cyclic group and show that (G, 8) whose multiplicatio tableis as g'ven below »
Cyclic
. a b c d e f
a a b c d e f
b b c d e f a
c C d e f a b
d |d e f a b |c¢
e e f a b c d
f f a b c d e




