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Set Theory, Relations and Functions

Problem Set

1. Useproperties of set toprove that forall setsAandBA — (ANB) =A—B
2 ProvethatforanysetsABandC(A—B)N(C—B)=(ANnC)—B
3. Twofinite sets have mand n elements respectively. The tatal nunber of subsets of first
set is 56 more than the tatal nuber of subsets of the second set. Find the values of m
andn
{ Answer: m=6=3}
4 Sowthat AUBUC)N(ANB'NnC’)YnC'=BnC(’
5 IfX ={8"—-7n—1|n € N}andY = {49n — 49|n € N}.Then
a Xisasubset of Y
b. Yisasubset of X
c XequalsY
d XNnY =@ {Hnt usinginduction showthat
8" — 7n — 1 is always divisible by 49 }

& 114 = 0, findthenunter o dementsiftheset P (P (P(P(4))) ), where
P(A)denotes the power set of A. Asowrite one element of

P (P (P(P(A))))
7. FAUB=AUCand AnB = An C, provethat BC
8 If P istheset of all prime numbersand T = {4*" + 2 | n € N}, findP N T.
9. Provethat[AN(BUC)]Nn[A'U(B'NnC")] =0.
10. fB c A showthat A" c B’.
. ¥T = {xy = 1|x,y are real numbers} and
P ={x =y |x,y are real numbers}.Aind|P N T|.
12 Z ={0,+1,4+2,+3, 14, ... ... ... ... }, that isZis the set of all integersand
Pp={3nneZ},P,={3n+1|n€eZ},P,{3n+2|n€Z}
show that Z = PyU P, UP,
13 IfA = {4,8,12,16,20,24,28,32, ... ... ... ... ... } and
B ={6,12,18,24,30,36, ...} .AindA N B
14 P, cP,c P;c-c B, AU, P, and N~ P
15. Povethat (A X B) N (CxD) =(ANC)x (BND)
16. Find the domain and range of the relations described below:
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. R={(x,y)y=x+§wherex,y ENande6}

i. R={(x,y)ly=x+1wherex,y € N}
i. R={(xy)|y=x% wherex,y €N and x < 100}

17. IstherelationRfromR to R definedasR = {(x, |x| — 1) | x is real} isa
function? Justify your answer.

18 Iffarany setsAandB |A| = m and |B| = n. Howmany relations can be defined
fromAto B? Howmany functions can be defined fromAto B? Deduce that 2™ > n™.

19. fR = {(x,y)|x,y are both integers and x* + y? = 64}. Aindthe damain
and range of the relationR

20. Isthe relation RfromR\ {0} to R defined as

R = {(x u) | x is real and non — zero} isafunction? Justify your answer.

Find the domain and range of the relation. Plat a rough sketch.
21. For the real functions f described below, find the domain and range

. fx)=x
i. f(x) = ;
jii.  f(x)=¢e*
iv.  f(x) = [x]

V. fl)=x*+1
. f)=x*+2x+1
viih f(x)=x—|x—-7|
vl f(x) = [|x] = 1] + |x]
22 For the real functions f described below; find the domain

. flx) = D:thxxjel
L =T
i.  f)=vVx—1
iv. f(x)= \/%

V. f(x)=v4—x

Vi. f(x)—7x1°1+x—3
23 I f(x) = x, find f™(x).
24 If f (x) = x + 1, find f*(x)and f™(x).
25. If Afab,c} and BH2,5}. How many ono-one (injective) functions can be defined fromAto
B
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