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Question 1

{1,2}
1,2,3}

A
B={
C ={34,5,6,7,8}

a) AuC
R={1,2,3,4,5,6,7,8}

b) (AuUBY
R={x €R|x< 1, x> 4}

c) A’UB’
R ={x € R| x<1, x=3}

Question 2
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Question 3

AxB={(-11), (-1,2), (1,1), (1,2), 2.1), (2.2), (4.1), (4.2)}
S={(-11). (1.1, 2.2)}

T={(11), (22), (4.2)}

SNT={(L1),(22)}

SUT={(-11), (L1), (2.2), (42}

Question 4

7 ((=pAg) vV (=pA-0)) V (PAQ) =p.

=(-(=pAQg) A=(=pA-Q)V(PAG) De Morgan’s laws

=((=-pVv-0g)A(=-pVQ)V (pAQ) De Morgan’s laws

=((pVv-a)A(PVQ)V (pAg) Double negation law
=(pv(-gAQ))V(pAg) Distributive laws

= (pVv F)V(prg) Negation laws

= pV(pAg) Identity laws

=P Absorption laws



Question 5

R1={(1,1),(1,2),(1,3),(1,4).(1,5),(2,1),(2,2),(2,3).(2,4),(3,1),(3,2),(3,3),(4,1),(4,2),(5,1)}
R2={(2,1),(3,1),(3,2),(4,1),(4,2),(4,3),(5,1),(5,2),(5,3),(5,4)}

11 1 1 1
11110
a. My, =|1 1 1 0 0
110 0 0
1 0 0 0 o
0 0 0 0 O
1 00 0 0
b. Mpy,=|1 1 0 0 0
1110 0
1 1 1 1 o
11111
[11110]
CMA1=|11100|
1100 0
i 0 0 0 o

The main diagonal matrix elements have value 1 and 0, so it is not reflexive.
The transpose matrix M, ,Mj is equal to M, and all x,y € A, if (x,y) € R, then (y,x)
€ R,s0 it is symmetric.

11111 111 1 1
11 1 1 0 11 110
Mp,=[1 1 1 0 OfM{=]1 1 1 0 0
11 0 0 0 1 1.0 00
1 0 0 0 O 1 0 0 0 O

The product of Boolean show that the matrix is not transitive.

1 1111 11 1 11 1 1111
11 110 11 110 11 111
111 00®&|17 1 100=J11111
11 0 00 11 0 0 O 11 111
1 0 0 0 O 1 0 0 0 O 11 111

Since, it is not reflexive,not transitive but symmetric.R1 is not an equivalence relation.
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All the main diagonal matrix elements are 0, so it is irreflexive.
Since, all y,z € A, (y,2) € Rz and y#z,then (z,y)& Ry, thus Rz is antisymmetric.
The product of Boolean show that the matrix is not transitive.

0 0 0 0O 0 0 0 0O 0 0 0 0O
10 0 0 O 1 0 0 0 O 0 0 0 0O
11 0 0 o061 1 0 0 Of=1]1 0 0 0 O
1 11 00 111 00 11 0 0 0
11110 11110 111 00

R2 is irreflexive and not transitive, but antisymmetric. Thus, Rz is not a partial order
relation.

Question 6

a) RiUR2={(1,1), (1,2), (2,2), (2,3), (3,1), (3,3)}

R1U R2=

1 1 0
0 1 1]
1 0 1
b) RinR2={(22),3,1), (3.3)}

RiNnR2=]0 1 0

1 0 1

000]



Question 7

if f:R - Rand g: R — R are a function, then the function (f + g): R — R is defined by the
formula (f + g)(x): f(x) + g(x) for all real number x. Since, f:R - Rand g:R — R are
both one-to-one function. So, If f(x;) = f(x,), then x; = x, and If g(x;) =

g(xy), then x; = x,.

Let assume that f(x)=x and g(x)= -x
f+9):f(x) +9x)
i x + (—x)
Trialand error; (f +g)(2) =2+ (-2)=0
fF+9@=4+(-0=0
This shows x; # x, with (f + g)(2) = (f + g)(4).

Thus, f + g is not one-to-one function.



Question 8

Ifn=1,c=1{1)}
Ifn=2,c=2{(1,1), (2)}

Ifn=3,cs=3{ ¥

Ifn=4,c=5{ }

Ifn=5c=8 {(L ), (1112),(11,21),(1211),(1.22), 21.11), (2.1.2), (2.2.1)}

(We can notice that the ¢y is fixed for every n and there is only 2 ways to start our first step to
climb a staircase which is either one step or two steps. For example, if n = 5 and we start our
first step with one step then there will be 4 stairs left which is n = 4, c4 = 5. Then if we start

out first step with two steps there will be 3 stairs left whichisn=3,¢c3=3. Socs=c¢s + C3.)

From the sequences above we can observe that ¢, is depends on the summation of previous 2

chWhich is cn-1 + Cn-2. SO, we can conclude that the recurrence relation:

c1=1,c0=2

Cn = Cn-1+ Cn2, for n > 3. (Fibonacci sequence)



Question 9

a) tn = tn—l + tn_z + tTl—3 for all n 2 3

t0:0
t1:1
t2=1

t=1+14+0=2

t,=2+1+1=4

te=4+2+1=7

te=7+4+2=13

t, =13 47 +4 = 24
oty =24

b) input: n
output: f (n)

f(n){
if (n=0)
return 0
if (n=1 or n=2)
return 1
return f (n-1) + f (n-2) + f (n-3)
}



