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b) AcB, CcB, AnC#D

¢c) AnB+DB,BNnC+ T, AnC=T, A¢B, CzB
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3. |Given two relations S and T from 4 to B,

SN T={xy) €4xB | (xx) € Sand (3,%) € T}
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SUT={(@xx) €AxB|(xx) € Sor (xx) € T}

Let 4={-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) €dAxB, xSy < [x|=]|
For all (x,y) €eAxB, xTy<«> x—yiseven

State explicitly which ordered pairs are in 4xB, S, T, SN T, and S U T.
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3.
A={-1,1,2,4 } B={ 1,2}
(1) AxB={ (-2,1), (-1,2), (1,1),(1,2),(2,1),(2,2),(4,1),(4,2) }
(2) S={ (x:y) €AXB | x Sy © [xi=lyl }
S={(-1,1),(2,2), (1,1) }
T={(-1,1),(L,1),(2,2), (4,2) }
3)S AT={(-1,1),(1,1),(2,2) }

(4)su T={ (-LD), (1,1),(2.2),(4.2) }
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4. Show that — ((—pAq) v (wpA—Q)) V (pAQ) = p. State carefully which of the laws are
used at each stage.

= (=pAQ) v (=pA—Q)) v (PAQ)

=(=pA(qv—9)) v (pPAQ) distributive law
=(=pAT) v (pAq) complement law
(®VF) v (pAq) de Morgan’s law
p v(pAQ) identity law

P absorption law

Hence, it is proven that — ((=pAq) Vv (—pA—Qq)) V (pAQ) = p.
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5. Ri={(xX)| %t1.<6}; R1 is from X to Y¥; Ro={(y,z)| y>z}; Rz is from Y to Z; ordering of
X,Y,and Z: 1,2,3,4,5.

Find:

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

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

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

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




image5.png
5.
R={(xy)}x+y<6}
x=y=2{12345}

Ri={(12).(1.3),(14),(1.9). 2.1, 23).(1L.1),(22), 24.(.1).32).(33). 4D,
42,6}

@2 ly>2}
x=Z={12345}
= {@D.G.D.A.1).(.2).(42).(43).(5.1.(5.2.53).(54) }

@ A=

() 4=

flrgrergrergyurgy= R gy g gyl
hRRrOO ORRRR
L L
moococo coork
cocococo ccocor

(¢)Ri: Reflexive : No
Symmetric : Yes
Transitive : No
Equivalence : No

(d) Rs: Reflexive : No
Anti- Symmetric : No
Partial : No
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6. Suppose that the matrix of relation R on {1, 2, 3} is

100
011
101
relative to the ordering 1, 2, 3, and that the matrix of relation Rz on {1, 2, 3} is
01 0
010
101

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

a) The matrix of relation R1U R2
b) The matrix of relation RiN R2
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a) The matrix of relation RIUR:

RIUR=

-
100 010
011 010
101 101

~

-

110

011

101
~

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

(3.3

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

RiUR2={(1,1), (1,2), 2.2), (2,3),
G.1, G:3)}
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b) The matrix of relation RiN R2

-
RiNRy= | 100 A~ | 010
011 010
101 101
~
-
000
010
101
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Ri={(1,1), 2,2), (2,3), 3.1),
(3.3

R2={1,2), (2,2), (3,1), (3,3)}
RV R2={(2,2), (3,1), (3,3)}
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7. If f:R—> R and g;R—> R are both one-to-one, is f + g also one-to-one? Justify your
answer.




image13.png
f(x) =xand g(x) = x
so f+g (x) = x-x,
when x=1,
frfg(x)=1-1=0
when x=2

frg=2-2=0

As we can see f+g (x)
has same co-domain for
2 different domains.

So, ftgisnotaoneto
one function.
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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 ¢, be the number of different ways
to climb the staircase. Find a recurrence relation for c1, c2, ...., ¢,
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9. The Tribonacci sequence (%) is defined by the equations,
t0=0,h=0=1, t=te1+t2+t3 for all n>3.

a) Find #7.
b) Write a recursive algorithm to compute g, n>0.
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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) (4 UB)
c) A UB
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A={1,2}

B={1,2,3}
C={3,4,5,6,7,8}
U={x|xeR}
a) AuC
={1,2} U {3,4,5,6,7,8}
={1,2,3,4,5,6,7,8}
b) (AUB)y
Let,
(AUB)
= {12} U {123}
={1,2,3}

Therefore, (A U B)’
= {x € R|x<1 orx>3}
c) A’={xeR|x<lorx>2}

B’={xeR|[x<lorx>3}
So,
A UB’

={xeR|x<lorx>2}




image16.png
2. Draw Venn diagrams to describe sets 4, B, and C that satisfy the given conditions.

a) AnB=0, AcC,CNnB=#QJ





