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1. Determine whether the relation R on set Z (set of integer number) is reflexive, irreflexive,
symmetric, asymmetric, antisymmetric, or transitive.

aRbifandonlyif|a —b| =2

R={ .. (-3,-9),(-v,-3),(-, V), (u-00,-2)(-20),(0,2) , (2,0), (v,3), (;,u).,_]

Relation R on et 2 is irveflexive becaute (a,a) £ R, Va: aeZ
Relatioh R on fet 2 is symmetric because Va,b € R (ab) ER = (b,a) ER

2. Given a relation, R on 4 = {a, b, ¢, d} on as follows:

R ={(a,a),(a,b),(a,d),(b,b),(b,c),(c,0), (c,d),(d, a), (d, d)}

Show the matrix of relation, My and determine whether the relation, R is an equivalence
relation.

Mg = a b ¢ d equivalence re\ation
alt v 0 G reflexive
bl o 1 Vv G ¢ymmetyic
clo o v 1 G transikive
alty 0 0

R is reflexive becaute (a.a) ER for every a €A
R i¢ not symaetn ¢ (ab) €R, (b,a) ER
R it not fransihive (b,c) and (C,d) €ER bur (b d)gRr

R i not an equivalence

3. Let f(x,y) = 2x — y,x — 2y); (x,y) € R X R, (R is set of real numbers.)

a) Show that f is one to one.
b) Find f~1

a) £ (n,9) = £(vs,43)

Cani-y0, mi- 3‘3.) = (2529, - 24,)

AN,y - M, —‘®

-2 — @
From @ Y= Y5 into @

Ny = Na- 2y, ¢ Y, "@ amy -¥ =N, - Y,
AN, = a‘nz

© e O

-1(1‘; -aya + }‘inl) Y = an - Vs

e = Y,

" - 3y,

27 - by« Y - T dma - Y, oy, 9)) =("11\‘3)
-3y, + 3y, =0 f(v,Y) it one -to-one thoww
39 = 3y,



b) e £(my) = (X, )
(3""’; “’2‘5) =(X;\/)

m-y=x —©
n-ay:y ~@

from ®‘“\'°@
'M:‘I-l-)g —@ ﬂ:\’-#.'\ X_—J_*I)
(5

® im0 O LR (:x_—w)
2(Y+ay)-y-=X 3
AV v Yy -y = X w3y 4 Ix-yy
2y + 3y =X 3
y:x-2y —® o= oy
3 3
W= ax-y ) ys x-3Y
3 3

(*9) =( ﬂs_‘l , x;sy)

00 = o9 (e, xa)

3
£ () ( Ay, X-3Y
3 3 >

4. LetasetX={1,2,3}, Y=1{1,2,3,4} and W= {1,2}.

a) Draw the arrow diagram to define function f X Y that is one-to-one but not onto.

b) List the three ordered pairs to define function g: X W that is onto but not one-to-one.

a)

b)
q9: '[( w1, (2,2), (5,2)}




5. Function f'and g are defined by formulas as shown below.

f(x)=x%® and g(x) =x — 1, for all real number x.

i) Find gof and fog.
ii) Determine whether go f equals fog.

i) gof = 3[f(m)] fog - flaw] = £(w)
= g(,“z) = %o
= (n-1)?
i)  gof £ Fog
(m-1)3 # n?-)

90¢ does no} egual fog

6. Let A ={0,1}. Give a recurrence relation for the strings of length » in 4 * that do not contain
01. Note: 4 * is the set of all string over 4

A: {o,\] S (R
a, =3
a, = {oY ov {1} s = 4
»oa ot
Hente | the vecuwence velgtion is
q,=[oo,uo,n\ wiere OV € a, On: Gn-\ 41, ny e
4, = 3
a3 = {000, 100, 10,1} where 001, 010 £ a4
a = 4

7. A game is played by moving a marker ahead either 2 or 3 steps on a linear path. Let ¢, be
the number of different ways a path of length n can be covered. Given,

Cn =Cn2+ Cn-3, 1=0, c2=1, c3=1
Write a recursive algorithm to compute cp.

Cn) {
{4 (n=\)
retwwn O

if (az2 orn-:3)
retuwn |

retwn C (a-2) * C(n-3)

!



