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1. P,Q,ROOO0O0O0O0OLet P, @ and R be propositions.

(a) P= (-Q)00000000OMake the truth value table of P = (=Q).

(b) (PAQ)VR=(PVR)A(QVROOODOODOODODOOOOOOODOOODO
Determine whether (P A Q)V R= (P V R) A (Q V R) holds or not by making
truth value tables.



2.A, B, CO000D0DO0OLet A, B and C be sets.

(a) AN(BUC) C (ANB)UCOOO0OO0O0O00O00OOOProve AN(BUC) C
(AN B) U C without using Venn diagrams.

(b) AN(BUC)# (AnB)uCOO0O A, B,COO0O0O0OOOGive an example of
A, B, C respectively such that AN (BUC) # (AN B)UC.

3. f000X0O0OOYOOOOOA, A0 XOOOOODOOOLet f be a mapping
from X toY and A, A’ C X.

(a) F(ANA) C f(A) N f(A)DDOOOProve f(ANA) C f(A)N F(A).

(b) f(ANA") # f(ANFA)DODD f,X,Y,A,A0000000Give an example
of f,X,Y, A, A" respectively such that f(ANA") # f(A)N f(A).



4. fO00 XOOOOYODOODODOgOOOYDOODODO ZO000OO0D0OODOOARO X
00 Z000O0O0 xe XOOOO h(x) =¢g(f(z))DODODDOODODOOOOOOO
O00000000000000000000000000000D00Let fbea
mapping from X to Y, and g a mapping from Y to Z. Define a mapping h from X
to Z by h(x) = g(f(z)) for x € X. If the following holds, prove it. Otherwise, give
a counter example.

(a) fO0D0¢g0O00OD00OO00OAODODOOODODOIf f and g are injective, so is h.

(b) hODODODOOO fO00000OOIf A is injective, so is f.

(c) hODODODOODO ¢g000O0O00If A is injective, so is g.

5. X, YOOOOOODO Let X, Y be sets.

(a) | X|=1Y|DDOOOODODOOOGive the definition of | X| = |Y].

(b) |X| < |Y|OOOOOODO DO Give the definition of | X| < Y.

() N=1{0,1,2,..)0000000Z000000000000|N]|=Z|00
00000 Let N ={0,1,2,...} be the set of natural numbers and Z the set
of integers. Prove |N| = |Z].



6.RDDDDDDDDDDDDa,bER(a<b)DDDDD
(a,b) ={z | (x e R)A(a <z <Db)},

[a,b] ={z [ (z€e R)A(a <z <D)},
[a,b) ={z | (€ R)N(a <z <))}
goooodd

(a) |(0,1)] =|(-1,2)|000000000000

(b) |(0,1)| < |j0,1]|000O00D0O0O0000O0

(c) |[0,1)|=1(0,1)|000000000 (Bernstein) 000000000000



7. X={1,23}0000P(X)0 XOOOOOOXOOOOOOOODODOODOOOO
Let X = {1,2,3}. Let P(X) be the power set of X (the set of all subsets of X).

(a) P(X)OOOOOOOODOOFind all elements of P(X).

(b) Map(X,{0,1})000 XOOOOD {0,1}0000000000000Map(X, {0,1})
000000000 0OLet Map(X, {0, 1}) be the set of all mappings from X to
{0,1}. Find all elements of Map(X,{0,1}).



8. a,bec ZO00O0O0Oa| b0 (3ce Z)b=ac 0000000 0OLet a,b € Z. Definea | b
by (3¢ € Z)[b = ac].

(a) a,b>00000a|b00b|e000«=b00000000000(000
0000000000000 00000e|b0b|e000O0DODOODOO
00 O3 Let a,b > 0. Prove that if a | b and b | a, then a = b. (Do not use the
words such as “divide” or “divisible.” Follow the definition of a | b and b | a.)

(b) @, b0 0 0000 (greatest common divisor) 00 0000000000000
d00Qo0oonog

(i) d>0.
(ii) (d]a)A(d]D).
(i) (Vee Z)[(c|a)A(c|b)=c]|d.

a, OO 0O00O0ODOOODOODOODOOODOODOODOODODOODOOODOO

O O Prove that the greatest common divisor of a and b is unique following the
above definition.
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