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DISCRETE STRUCTURE (SECI 1013)
2020/2021 - SEMESTER 1

ASSIGNMENT# 1

1. Let the universal set be the set R of all real numbers and let A={xeR |0 < x <2},
B={xeR |1 <x <4} and C={xeR | 3 <x < 9}. Find each of the following:

a) AuC
b) (AuB)
c) AuB’

Answer:
A={12}
B={123}
C={345,6,7,8}
a) AucC={1234,5,6,78}
b) (A uB) ={4,5,6,7,8}
c) A'={345,6,7,8}

B’ = {4,5,6,7,8}
A'UB' = {3,4,5,6,7,8}



2. Draw Venn diagrams to describe sets A, B, and C that satisfy the given conditions.

a) AnB=Q, ACC,CnB# QD
b) ACB, CCB, AnC# Q
) AnB#@3,BnC#Q3,AnC=0, A¢B,C¢B

Answer:

a) ANB=0,ASC,CNB%£0

C

b) ACB,CSB,ANC#0

) ANB#0,BNC#0,ANC=0,A¢B C¢B




. Given two relations Sand T from Ato B, S n T = {(x,y) €AxB | (x,y) € Sand (x,y) € T}
SuT={(xy) eAxB|(x,y) e Sor(x,y) € T}

Let A={-1, 1, 2, 4} and B={1,2} and defined binary relations Sand T from A to B as
follows:

For all (x,y) eAxB, xSye [x|=|y|
Forall (x,y) eAxB, xTye x—yiseven

State explicitly which ordered pairs are in AxB, S, T,Sn T,andSu T.

Answer:

Let A = {—1,1,2,4}and B = {1,2},

Given the condition for both sets S and T are:

Forall (x,y) € A X B, xSy o |x| = |yl
Forall (x,y) € A X B, xTy & x—yiseven
Therefore,

AXB = {(-11),(-1,2),(1,1),(1,2),(21),(2,2),(41),(42) }
S ={(11),11),(22)}

r={(-11,(11),(22),(42)}

SUT ={(-1,1),(1,1),(2,2),(42)}
SNT={(-11),(11),(2,2)}

. Show that = ((-pAQ) vV (=pA—Q)) V (pAQ) = p. State carefully which of the laws are
used at each stage.

Answer:
(P AV (=pA-)V(PAQ =D
from LHS,

~((pAQD V(=P A-)V(PAQ)

=(=(-pA@QA-(-pA-q))V(PAq) DeMorgan’s Law

=((pv-)A(VQ)VArg) De Morgan’s Law, Double Negation Law
=pV(=q Aq)V (pArq) Distributive Law

=(@PVvV O VPArg Compliment Law

=pV({PAQ Absorption Law

=p (shown)



5. Ri={(x,y)| x+y <6}; Ry is from X to Y; Ro={(y,z)| y>z}; Rz is from Y to Z; ordering of X,
Y,andZ: 1, 2, 3, 4, 5.

Find:

a) The matrix Az of the relation R: (relative to the given orderings)

b) The matrix Az of the relation R; (relative to the given orderings)

c) Is Ry reflexive, symmetric, transitive, and/or an equivalence relation?

d) Is R reflexive, antisymmetric, transitive, and/or a partial order relation?

Answer:

R. — (1,1),(1,2),(1,3),(1,4),(1,5),(2,1),(2,2),(2,3),(2,4),
2) 1_{ (2,3),(2,4),(3,1),(3,2),(3,3), (4,1), (4,2), (5,1) }

1 2 3 4 5

1 [1 1 1 1 1]

- 2 |1 11 1 0

™3 11t 11 0 ol

4 111 0 0 o

5 l1 0 0 O oJ

b) R, ={(51),(5,2),(53),(54),(41),(42),(43),31,(3,2),(31),(21)}

1 2 3 4 5
1[000001
4 -2 [t o000
173 1110 00
4[11100J

5 11 111 0

C) R, is not reflexive.
R; IS symmetric.
R, is transitive.
R, is not equivalence relation.

d) R, isirreflexive.
R, is not antisymmetric
R, is not transitive.
R, is not partial order relation.



6. Suppose that the matrix of relation Ryon {1, 2, 3} is

1 0 O
0 1 1
1 0 1

relative to the ordering 1, 2, 3, and that the matrix of relation R> on {1, 2, 3} is
0 1 0
0 1 0
1 0 1

relative to the ordering 1, 2, 3. Find:

a) The matrix of relation Riu R
b) The matrix of relation Rin R>

Answers:

R, ={(1,1),(2,2),(2,3),(3,1),(3,3)}
R, ={(1,2),(2,2),(3,1),(3,3)}

a. R{UR, ={(1,1),(1,2),(2,2),(2,3),(3,1),(3,3)}

1 10
RlUR2= 0 1 1
1 0 1

b. Ry N R, ={(2,2),(3,1),(3,3)}

0 0O
0 1 0

RiNR2- 1 01



7.

If f :-R— R and g:R— R are both one-to-one, is f + g also one-to-one? Justify your
answer.

Answer:
f(R)=R
gR) =R

F(R)+g(R)=R+R=2R

Let,

f+9)R) = +9)R)
2R, = 2R,

Ry =R,

=~ this shows that f + g is one-to-one.

With each step you take when climbing a staircase, you can move up either one stair or
two stairs. As a result, you can climb the entire staircase taking one stair at a time, taking
two at a time, or taking a combination of one- or two-stair increments. For each integer
n>1, if the staircase consists of n stairs, let c, be the number of different ways to climb
the staircase. Find a recurrence relation for ci, ca, ..., Cn.

Answer:

n = numbers of stairs
cn = number of different ways to climb the staircase

When n =1 only 1 stair can be taken to climb it
ci=1

When n = 2 either take 2 stairs at once or take the stairs one by one
c2=2

When n >3 we need to use combination of 1 stair and 2 stairs

If we take 1 step: Cn-1 more ways to climb the stairs
If we take 2 step: Cn-2 more ways to climb the stairs

Ch = Cn-1+ Cn2 When n >3



9.

b)

The Tribonacci sequence (tn) is defined by the equations,
to=0,t1=t2=1, th=th1+th2+ths foralln>3.

a) Findty.

b) Write a recursive algorithm to compute tn, n >3.

Answer:

lz3=to+t1+t=1+1+0=2
b=tz3+tr+t1=2+1+1=4
ts=ta+ttz+tr=4+2+1=7
te=ts+ts+t3=7+4+2=13
t7=te+tts+t2=13+7+4=24
t7=24

Input n integer positive
Output t(n)
t(n)
{
if (n=0 or n=1 or n=2)
return 1
return t(n-1) + t(n-2) + t(n-3)
¥



