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DISCRETE STRUCTURE (SECI 1013)

2020/2021 - SEMESTER 1

ASSIGNMENT# 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:

aA) AU C={xER|0<x<20r3<x<9}

b) (AU B) ={x€R|x<0orx>4}

c)A"UB ={xeER|x<lorx>2}
. Draw Venn diagrams to describe sets 4, B, and C that satisfy the given conditions.

a) AnB=0,AcC,CnB#J
C

b) AcB,CcB,ANnC#J

U

¢) AnB#8,BNnC+3,AnC=0, Az B, CzB

A B c U




3. Given two relations S and 7 from A4 to B,
SNT={(xy) €edAxB|(x,y) € Sand (x,y) € T}
SUT={(xy) €edAxB|(x,y) € Sor (x,y) € T}

Let A={-1, 1, 2, 4} and B={1,2} and defined binary relations S and 7 from 4 to B as
follows:

For all (x,y) €eAxB, xSy <> |x|=)
For all (x,y) eAxB, x Ty <> x—yiseven

State explicitly which ordered pairs are in AxB, S, T, S~ T, and SU T.

AXB = {(-1,1), (-1,2), (1,1), (1,2), (2,1), (2,2), (4,1), (4,2)}
§ =1L, (1,1), (2,2);

T=1{CLD, (1,1, (2.2), (4.2);

SnT={(-11),(L1),(2,2)}

SUT={(-1,1),(1,1),(2,2),(4,2)}

4. Show that — ((—pAq) v (—pA—q)) Vv (pAQq) = p. State carefully which of the laws are used
at each stage.

~((CpAQ) V (TpA—q) V (PAQ) = ("pAMQvV—Q) V (pAq) (Distributive law)

= —(-pAqQ) V (pAq) (Negation law)
= = (p)V (pAqQ) (Identity law)
= pV(pAQ) (Double negation law)

p (Absorption law)



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

Ry = {(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, )}
R, = 1(2,1), 3,1), 3,2), (4,1), (4.2), (4,3), (5,1), (5.,2), (5,3), (5. 4)}

Find:
a) The matrix 4; of the relation R; (relative to the given orderings)

1 2 3 4 5
111 1 1 1 1
2[11110]

A1=3{11100‘
41 1. 0 0 0
sl1 0 0 0 0

b) The matrix 42 of the relation R (relative to the given orderings)

12 3 45
100 0 0 0 0
2[10000}

Az=3|11ooo
411100J
sli 111 0

c¢) Is Rireflexive, symmetric, transitive, and/or an equivalence relation?

R1 is not reflexive, symmetric and not transitive.
Thus, R1is not an equivalence relation.

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

R> is irreflexive, antisymmetric but not transitive.
Thus, R2is not a partial order relation.



6. Suppose that the matrix of relation Rjon {1, 2, 3} is
[1 0 0]

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 O]

01 0
1 0 1.

relative to the ordering 1, 2, 3.

Ri={(1,1), (2,2), (2,3), (3,1), (3,3)}
R2=1{(1,2), (2,2), (3,1), (3,3)}

Find:
a) The matrix of relation R1U R2
RiU R2={(1,1), (1,2), (2,2), (2,3), (3,1), (3,3)}
1 2 3
1 1 0
0 1 1]

1 0 1

1
RiU R2=2
3

b) The matrix of relation R1N R2
RN R2= {(292)9 (3:1)9 (373)}

1 2 3

1[0 0 O
RiNR=210 1 0]
311 0 1

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

Let x» be real numbers with n is a Natural Number. Suppose that,

(f+g)(x) = (f+ g)(x2)
f(XI) + g(X1) = f(xg) + g(XZ)

Since f'is one to one, we have,
f(xr) = f(x2) > x1 = x2

Similarly,
g(XJ) = g(xg) —> X1 = X2

Therefore, f+ g is one-to-one.



8. 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 x stairs, let ¢, be the number of different ways to climb
the staircase. Find a recurrence relation for c1, ca, ...., ca.

Let, ¢,, = number of different ways to climb the staircase

When n = 1, there is only one way to climb the stair. Therefore, c; = 1

When n = 2, there is two ways to climb the stair which is either one or two steps.
Therefore, ¢, = 2

If n = 3, there is a combination of either one or two steps as the last step taken. Thus, the
total number of ways to climb the stair is the sum of number of ways for one step and two
steps climbing.

Ch = Cp_1+ Cp_p, whenn >3

9. The Tribonacci sequence (#,) is defined by the equations,

th=0,t1=06=1,t,=tr1+ that tyaforalln> 3.

a) Find #7.
t3=t+t1i+to=1+1+0=2

u=t3+t2+t1=2+1+1=4
ts=tattzs+ta=4+2+1=7
te=ts+ta+t3=T+4+2=13
tr=tetts+ta=13+7+4 =24

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

t(n) {
if (n==0)
return 0
else if (n==1 or n==2)
return 1
else

return t(n-1) + t(n-2) + t(n-3)



