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ASSIGNMENT DISCRETE STRUCTURE.

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

B={1,2,3}

C={3,4,56,7,8}

a)AucC

AUC={1,234,567 8}

b) (AU BY'

AuB={12 3}

(AUB) ={4,5,6,7, 8

c)A'UB’

A’=1{3,4,5,6,7,8}

B’={4,5,6,7,8}

A’UB’={34,56,7 8}

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

a)ANB=0,ACC,CNB#0

b)ACB,CSB ANC#0




)ANB#0,BNC#0,ANC=0,A¢B,C¢B

3. Given two relations S and T from A to B,

SNT={(xy) EAxB|(x,y) € Sand (x,y) € T}

SUT={(x,y) eAxB|(x,y) e Sor(xy) e T}

Let A={—1, 1, 2, 4} and B={1,2} and defined binary relations S and T from A to B as follows:
For all (x,y) EAXB, xSy < x| =y|

For all (x,y) €EAxB, x Ty «>x—y is even

State explicitly which ordered pairs are in AXB, S, T, SN T,andSU T.

A={-1,1, 2,4}

B={1, 2}

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

S={(x,y) EAXB, x &Yy « [x| =ly|

Since,
. (-11)eAxB
|-1]=1
I. (@L1)eAxB
1=1
.  (22)eAxB
12[=[2]

S={(-1,1), (1, 1), 2.2)}

T={(X,yY)EAXBxTy«< Xx-Yyiseven

Thus,



(-1,1):-1-1=-2is even (2, 1): 2- 1 =1 is odd
(-1,2):-1-2=-3 is odd (2,2):2- 2=0is even
(1,1):1-1=0is even (4,1):4-1=3is odd
(1,2):1-2=-1is odd (4,2):4-2=2iseven

T T={(-1,1), (1, 1), (2, 2), (4,2
SN T={(-1,1),(1,1), (2,2

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

4. Show that = ((=pAQ) V (=pA-Q)) V (pAQ) = p. State carefully which of the laws are used

at each stage.

~(PAQ)V(PA—Q)V(PAQ)

= (pAQJA—(pA—Q V(PAQ) De Morgan’s Law
=(pv—q) A (—pV—0) V (PAQ) De Morgan’s Law
=(pvrgQ)A(pVgV(pPAQ) Double Negation Law
=pV(qAQ V(PAQ) Distributive Law
=pv(QA—Q)V(gAPp) Commutative Law
=pVgA(—qVp) Distributive Law
=pV(QA—qVp Associative Law
=pv(@Vp Complement Law
=pvp Identity Law

=p Idempotent Law



5. RI={(x,y)| x+y <6}; R1 is from X to Y; R2={(y,z)| y>z}; R2 is from Y to Z; ordering of
X,Y,and Z: 1, 2, 3,4,5.

Find:

a) The matrix Al of the relation R1 (relative to the given orderings)

11111
|[11110]|
[1 1 1 o ol
|l11000J|
1000 0

b) The matrix A2 of the relation R2 (relative to the given orderings)

[OOOOO]
[1 0 0 0 O]
[1 1 0o o ol
|l111ooJ|
11110

c) Is R1 reflexive, symmetric, transitive, and/or an equivalence relation?

Reflexive : R1 is not reflexive because (a,a) € R.

Symmetric : R1 is symmetric because V a,b € R thenb,a € R

Transitive : R1 is not transitive because product Boolean is not the same.

= No, it is not equivalence relation since it does not satisfy the reflexive and transitive
relation.

d) Is R2 reflexive, antisymmetric, transitive, and/or a partial order relation?

Reflexive : It is not reflexive because (a,a) € R.

Antisymmetric : It is antisymmetric because V a,b € Rthenb,a € R

Transitive : It is not transitive because product Boolean is not the same.

= No, it is not partial order because it does not satisfy reflexive and transitive relation.



6. Suppose that the matrix of relation Ry on {1, 2, 3} 1s

1 0 0
[O 1 1]
1 0 1
relative to the ordering 1, 2, 3, and that the matrix of relation R> on {1, 2, 3} 1s
0 1 0
[O 1 0]
1 0 1
R1={(1,1), (2,2), (2,3), (3,1), (3,3) }
R2 ={(3,1), (1,2), (2,2), (3,3)}
R1IY R2 ={(1,1), (1,2), (2,2), (2,3), (3,1), (3,3)}
R1A R2={(22), (3,1), (3,3)}

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 say, x1 = x2
If f and g are f(x), then;
fGD = f(x2) | gix1) = g(x2)
x1 =x2 x1 = x2
This also means that;
(f + 9D = (f + 9)(x2)
fx1) + g(x1) = f(x2) + g (x2)

Then we can say that f + g is one-to-one since x1 = x2 since we have proven above.

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 n stairs, let cn be the number of different ways to climb the staircase.
Find a recurrence relation for c1, c2, ...., cn.

When n=1, ¢(1)=1

When n=2, ¢(2)=2

When n>=3, the ways of climbing a staircase can divided into two groups based on the last
step taken is either a single stair or two stairs together. If the last step is a single stair, the
number of ways is c(n-1). If the last step is two stairs together, there are c(n-2) ways.
Therefore, c(n)=c(n-1)+c(n-2).



