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01. (a) The given statement is : “If two triangles are similar then they are congruent”.
Converse: “If two triangles are congruent then they are similar”,
Inverse: “If two triangles are not similar then they are not congruent”,

Contra - positive: “If two triangles are not congruent then they are not similar”,

(b) Let pand g be two statements. Then consider the following truth table:

P4 | P2 P |74 (pvye)|(pv-g) | (rve)alpv—g)
T | T F | F T T T
T [P E B[ T F T F
E| D | F T | F T F F
I A T T T

Truth values in the column under the heading (p<::>q) are the same as truth
values in the column under the heading(—pv g) A(pv—gq).

Hence (p (= q) is logically equivalent to(—lp \% q) /\(p \% —|q) ‘

(©) (i) “YxeR, x* >0 is a false statement.
Sincex =0 (€ R), but x> =0is not greater than 0.
(ii) “(P +20 43+ +n3) =(1+2+34 .., +n)2 ” s a true statement.

We will prove this by method of induction



2
We know that (1 +2°+3°+ .. +1) =(142+43+ .. +n)’ :|:n(n+l)} ]

When n=1:

1> =17 is true, therefore the result is true for 7 = |
Assume that the result is true for n =k :

2
ie. (13+23+33+...+k3)=(l+2+3+...+k)2:[ﬂ;l}

Now consider the result when n=%+1:
2
(13+23+33+...+k3+(k+l)3):{%lli| +(k+1)

4 3 2
:u%;:i+k3+3k2+3k+l

k' 6K +13K% +12k + 4
4

_[(k+l)(k+2)]2
W 2

=[14243 4.tk +(k+D)]

So the result is true for n =k +1also

Therefore by principle of mathematical induction the result is true Ve N .

(i) “VxeQ, x*€Q” is atrue statement.
If xe@), then go B where p,qeZ with g #0
q

2

So xQ:p—E@ (" p, g€ Z therefore p°, g*€Z ¢* 20 )

2

q
In Addition, suppose if the question: ‘is the statement
“VxeR\Q, x> eR\Q” true or false ?°.

Then it is a false statement.

Since V2 e R\Q  but (\/5)2 —2¢R\Q



02. (a) (i) R ={(x, y)’ (xe]R)/\(yeR)A(yxxz)} is not a partial order

Since R is not reflexive ('.'there 15 0oy Role 2 5 22)

(i) R:{(x,y)|(xeA)A(yeA)/\("x divides y")},

where 4 = {1, 2.3, 4, 6}.Here

e (], l),(l, 2),(1, 3),(1, 4),(1, 6),(2, 2),
il (2,4),(2,6),(3,3).(3, 6),(4, 4),(6, 6)

and R is reflexive, anti- symmetric and transitive,

therefore R is a partial order.

(iii) Rz{(x, y)l (xeR)A(yeR)A(ny) } is a part.ia] order

R, VxeR ie x<xVxeR, so R is reflexive

If Rand R ,then x<y and y<x this gives x=y

So R is anti-symmetric

17" 8 iaiid.

yR..then  x<y and y<z thisgives x<z

So R is transitive and therefore R is a partial order.

(b) Let f* be a homomorphism from a group (G, *) into a group (G, *").
Let e,e' be the identity elements of G and G respectively.
Then'f(e}=¢';

Let x e G and suppose that x™' is the inverse of x inG.

Then f(x*x™")=f(x)*'f(x"). Also

x*xx'=¢

fx*x™)= f(e)
fO*' fx=e' (vfisa homomorphism)

This gives  f(x™") is the inverse of 7(x)

ie. [f0]" = 7).



(¢) The operation “subtraction” in Z , the set of integers, is not associative:
Since
Z={..—-2,-1,0,1,2,.}
(12-6)-2=6-2=4 but 12-(6-2)= 12-4=38

03. (a) Digits are 0,1,2,3,4,5,6,7,8,9 and number of digits is 10

9 10 10 10 10

So the number of telephone numbers can be assigned is 9x 10°.

(b) Let the number of r- permutations of n objects is denoted by "P,

and the number of r- objects subsets of 7 - objects set is denoted by "C, .

!
Number of »- subsets of an # - objects set ="C, = Sk oo
rli(n—r)!

Number of # - permutations of » objects = r!
Then by the product principle, the number of »- permutations of # objects is

) vl
M- (n-r)!

P! "C =r!
r

(c) There are 20 Mathematics students and 15 Computer Science students in the
Discrete Mathematics class and the number of ways of selecting 12 students

from the class, if

(i) there are no restrictions = *C,,,

(i)  all must be mathematics major = *C,, °C,,

(i)  all must belong to the same discipline = *°C, °C,, + *'C}, *Cy,
(iv)  the two disciplines must have the same number of

. 15
representatives = *°C; °Cy.




