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1) Letf:R—>R and aeR . Giventhe stalement:
"If f(x) isdifferentiable at x =a then f{(x) is continuous at x =a"

Which of the following statements have the same meaning:

(a) If f(x)is continuous at x=a then f(x)is differentiable at x=a.

(b)Y If f(x)isnot differentiable at x =a then f(x)isnot continuous at x = a.

(¢} If f(x)is not continuous at x = a then f(x)is not differentiable at x=a.
(d) f(x)ismot differentiable at x=a or f (x)is continnous at x =a.
() f(x)1isnot continuous at x =a or f(x)is differentiable at x=a.

{(f) f(x)is differentiable at x =¢a and j(x)isnot continuous at x =¢a.

2} Write the negation of the following statement:

Ve>»0 36>0 suchthat Vx O <"x—a‘ < & then |f(x) —f(a)l< £is

3) Prove the following statement using contra positive:

If ab=0(mod5) then a=0(mod5)ora=0(mod5)
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4 Let A B besets, Prove that if 4B =¢then A-B=4
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5) Forevery ne Nlet 4, = [2——, 2 +—J
i1 e

(a) Find ()4,

neiN

(b) Find | J 4,

neN

6) (2) Find ged(952,901)

(b) Find the integers x, y such that ged(952,901) =952x+901y.
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7) Use Mathematical induction to prove that Vane N 3\ n’-n

8) Define the relation S = {(x, y) eZxZ:x=y or x= ~y}

(2) Prove that § is an equivalence relation.

(b) Find (he partition of Z induced by the above equivalence relation.




9) et f:2ZxZ - ZxZ bedefinedas f((x,y)) = (2x,x + y)

(a) Prove that f is a function.

(b) Ts it one? Give full details.

(c) Ts it onto? Give full details.

10)Let P be a family of sets. Define the relation on P

¥ A,BeP A~B<c AandBhave the same cardinality. Prove that this relation

is an equivalence relation




(11) Mark each of the following statement True a False:
(pA@ A= p)
IfdcB aeB then acA{B.
VneN n'+n iseven.
{:c,y}: {a} <> x=y=a .
Vb=0 beZ ged(0,6) = Ib| .
dp prime that is greater than all other primes.
If ¢* = 4(mod5) then a=2(mod5) .
The relation on zdefined as Va,beZ a~b <> a-b> 01sreflexive.

[ X =Y isafunction. If f(x)e f(A) where A X thenxe A then

N 1s a finite set.

12) Prove or disprove. Give full details.

(a) Jx+y= Jx + ¥ Vx,ye N

(b)Let A={xeR: x<5}and B={creR:x* <25} then Bc 4

(c) Let a,b be nonzero integers. If a\b and b\a then a==b




{(d) The relation 5 = {(x, y)e ZxZ : ged(x,y) = l_} is an equivalence relation.

(6) f:Z > Z defined by [(x)= 8x* 317 is a one io one, onto function.(Prove or

disprove Algebraicaly)

(f) Z is countably infinite.




