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- Any work necessary to arrive at an answer must be shown on the ex-
amination paper. Marks will not be given for final answers that are not
supported by appropriate work.

- Clearly indicate your final answer to each question either by underlining
it or circling it. If multiple answers are shown then no marks will be
awarded.

- Please answer the problems in English.
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1. [1pt] Give an example of “d divides n”.
/Sﬂsww ¢ 8\!?
Reason :  There esids on intger 4 o} 2274

2. [2pt] Prove that the sum of two even numbers is even, while the sum of
two odd numbers is even.
Proo’f:

Let aond b even numbers - Then there exist inkegers mond n such Hat a=zm and be2n.
Then

otb < amt2n = 2(mth),

which 14 on even wumber

Now let 0 and b odd wambers - Then Hew efist inkegers mand w such Hhat a-2mps and b=2n4) .
Then

arb = (smp) Hann) = 2(mnh),

which 1 even.

Therefve , tha sum of fwo numbers is even ,whie e cum of fwo odd numbers i evew.

3. [2pt] Prove that
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for any positive integer n.

Proof-: \ e ’
Let P0) be the stalement kZ &= M for Gny, neEz’.
=)
Glep1:
kP For n=1, we how
11: 1{|ﬂ) (1(IHI) = 3
A G
5o Y(D holds .
Shp‘l

Assume  P(m) ic trve , that is
P("‘) - sz o m(m) (2m) bv 5w meZt
k=) G

We want 0 show that P(ms) also holds ,Hhat is

Plat) - 3 K =B M(mrs) | 6 s meZ"
kel 6

Now, w N
Sk S ()
ke sl
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Thus, P(me) also hald. 1
Tharefowe by PIND |, P(n) 1t ,n62/4 0

Every sentence should be complete.
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4. [1pt] Let X ={1,2,3} and Y = {a, b}. List all elements in the Cartesian
product X x Y.

Goln: C‘liV‘QV\ A= (119,3) , Y= (G,b))

XY = {0100, (). (200, 0,500, (3,5) .
5. [2pt] Prove that AN (BUC)=(ANB)U(ANCQC).

Proof: (<)
let x € A0 (BUC)

Then %e A and %x€(BUC)-
Go %€B or A C .
Thas A€ ANB br ¥ EANC.
bone ¢ (ANB) v(nac) -
(2)
Let X€ (AnB) y(AacC).
Ten g (Ang) or xe(r0C)-

Soe XEA ond alto AEB or X EC .
The xema(eue).

Therchore The  vg sebs are eﬂlmﬁ"n

6. [2pt] Prove or disprove: P(AU B) = P(A) U P(B). Here P(S) stands
for the power set of S.

fncwer:
Te clalement 1 fake.

Coutorexanple :
let A={1 and B«‘{?)

Then
AUB ={i,2} ond

HOEICRIRGRETS

Buy
P v p(®) = {6, {0} v o f5th = {6, (000

Sne {12 ¢ p(ave) but {1.2) 4 Px)yrlo) T equality faile.

2 Every sentence should be complete.
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7. [Ipt] Let X = {1,2,3} and Y = {a,b}. Consider the function f : X — Y
defined by f(1) = f(2) = f(3) = a. What are the domain, the codomain,
the graph, and the range of f7

Domain: X = {1,2,3} Gragh:  { (1) ,(z,m),(a,a)ﬂ

Codomain: Y= {a,b}

Qanodei {07) '. . .

[ 4

8. [2pt] Let R, be the set of all positive real numbers. Define g : Ry — R
by g(x) = 2. Prove or disprove that g is injective (one-to-one).

Proo{a
Let .7, ¢ R, and Suppose
G(7)= ¢(7.) -
By definition of g, th means .
1 = % -

Gino  both 4, and T, are Fosib'vb rea| nwumbers | ‘f’ah'vr, positive 5que rook%iva
.X[:—XI/

Thee the Lonchion 9 s Oneh-one. g

9. [2pt] For the same function g, prove or disprove that g is surjective (onto).

Proof%
let WER, be arbitrany.

Cinee Yo, ik square oot \ITa, S a real number and is also Fosﬁhwf-

Thus, {ye K.

Now g
4 () = () =y

Thevefore ; He pogitive real number A=Vy  <atiches
%(7{):: Y-
fena ) G T surjedive -

3 Every sentence should be complete.
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10. [1pt] Consder the set

Q={(p,q) :p,q € Z and p,q > 0}.
Define
E={{(p1, ), (p2:¢2)) € Q% : p1g> = poi }.

Find two elements from F.

go\hz
¥ (1) (2,9)) becanst 114 =2-2

¥ L03,5),(60)) kecanse 3lo= GG

11. [2pt] For the same set F, show that E is an equivalence.

Vsroo{ !
Reflexive -
Toke ama,(P,%) £aQ, Travoie
Pa=pq Suppose B
. Y 1 F% <CF'«‘b'p)’ CF,)%_)) €k aud <(¢4>/’$7);(|’3/%»)7 eE.
o ' i ) ‘é El
(4 .97 e
Q\ﬁﬂ\ma\'ﬁu‘- Pe=Pg 1+ Pofp=Fage
guﬂ;o", ((_ﬁ,%) '(F,) %,)765 . M MM“‘\PL‘” 'I'L ’Fif‘.:lr e[]v.ﬂ\hbv\ bvy ﬁB : '
= P24 Pde® = P4
P %‘l— ) M’"H‘P‘"’ He Seand eclvmhun b7 ‘i'!
Ginoe e Wllfl'by is  symmelic , P $29 =42 99
1 ] T
P’%" F‘%‘L . " P ﬁ'l‘()ﬂ :Faﬁjz%n

go <G7;/1-») ,(Fuﬂ? €T - Gmu 1170 ; Dli\ln‘c!e bo{'& $Ues Lnr él‘, we km P'%’ :PS[]v 2

% Llpet), lpy 407 €6 -
ﬂauhve, E is an equ[\[t‘alewq_ relemn,.

12. [2pt] Show that the relation “divides” on N\ {0} is a partial order.

A velabow © a Panl{a[ ordey i  ic  rellexive ,anhswmme{rrc, and frangifive -

ReHexive :
Por any n7o, nln beamie w=ny - Travodive :
Av\mwmm: I alb and ble 4w
I alb and bla dhen |, g ’ 4
b=a!<, a=bld , for Fos(&{va inlegevs 4,4 L c= akl,
gubg};l—v‘b‘nv %iwgl 90 al('/ .
f=ablt - Doreboe , dhviddes 5 a partial
Do hbe . ordev-

Sinu FOﬁ(HN MLCC&W& With fmc&mo{;l 1 musk ]|_g°{‘('/\ he 1 ;we @‘{' =l .

very sentence slould be complete.
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13. [extra 2pt] Find a,b € Z such that 31a + 53b = 1.

GColn:
53= 31(1)t 22
3= %y
22= A(2) +4
0= 4(2) +

Bacle sulbghifnle
= 9-4(2)
4= 22 =4(2) = |= G-2(20-29) =54 222
4= 31 ~220) = |= 5(31-3) - 2(32) =53)- 322
22 553-31() 1 =5 31- 7 (55-3)) = 2.3 3.3

40 bne <coln i¢

= b==3

[END]

Every sentence should be complete.
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