Solution File Lecture No 1-3

Question No 1:

Let p be “I am intelligent” and let g be “I have abook”, Give asimple verbal sentence which
describes each of the following statement:

@Up
(b) pvq
(© arUp

Solution:

(&) I am not intelligent
(b) I amintelligent or | have a book
(c) I have a book but I am not intelligent

Question No 2:

Construct atruth table for the compound proposition [ p A (~ p— q)] —q

Solution:

p q ~p ~p —q PAp—q) | [pA(~p—0)l—q
T T F T T T

T F F T T F

F T T T F T

F F T F F T

Question No 3:

Convert into logical form and then write converse, inverse and contra positive of the following
statement.

“If I study, then I shall pass the test”.

Solution:

Inverse: If | do not study, then | shall not passthe test.
Converse: If | shall passthe test then Istudy.

Contrapositive: if | shall not passthetest then | do not study.




Question No 4:

Let p = “Ahmad eats apple”, q = “Ahmad eats banana” and r = “Ahmad eats grapes”. Write each
of the following in symbolic form:

a) Ahmad eats apple or banana but not grapes.
b) Itisnot truethat Ahmad eats apple but not grapes.
c) Itisnottruethat Ahmad eats apples or bananas but not grapes.

Solution:
i) (pva)a~r
i) ~(pA~T)

i) ~((pva)r~r)

Question No 5:

Assume that for the truth valuesp = F and g = T. Show that the proposition
(PA)V(~ pv(pr~aq)istrue.

Solution:
P |q ~p |q (pr@) | (pA~0Q) ~pv(pAr~aq) | (PAQ)V(~pV(pPAr~Q)
F [T [T F F F T T

Hence the given proposition istrue.

Question No 6:

Use truth table to verify the statement (how to prove it using laws)

qv(pAa)=ga(p—0)



Solution:

P [ad | (pAQ) qv(paq) | (pP—0) aqr(p—0)
T T T T T T
T |F |F F F F
F | T F T T T
F|F |F F T F

Therefore from column 4&6,qv (pA Q) =ga (p— Q)

Question No 7:

Do it by yourself

Question No 8:

Use De Morgan’s laws to find the negation of
“Ahmad loves football and his brother loves cricket”

Solution:

Let p=Ahmed loves football
g=His brother loves cricket

p A g= Ahmed loves football and His brother loves cricket

Using De Morgan’s law

~(pAQ) =~ pv ~q =Ahmed does not love football or his brother does not love cricket

Question No 9:

Do it by yourself.



Lecture 4-6

Question # 1: Formulate the symbolic expression ~ (pVv g) — r in words using

p=: Today is Holiday
q=: Itisraining
r=:  We should study.

Solution:

If it is not true that today is holiday or it is raining, then we should study.

Question # 2: Check the validity of the following argument form using truth table:

P—>4q

rvdq

~p
Solution:
p 49 p—>q pvq p
F F T F F
F T T T F
T F F T T
T T T T T

Row 2 and 4 are critical rows, in second row conclusion is false so it is an invalid argument.

Question # 3: Write the output of each gate in the following circuit

Solution:



X Y Z XAY ~Z (XAY)v~Z ~((XAY)v~2Z)
000 0 1 1 0
0o 01 0 O 0 1
o 10 o0 1 1 0
o1 1 0 0 0 1
100 o0 1 1 0
101 0 0 0 1
11 0 1 1 1 0
111 1 0 1 0

Question # 4: Construct a truth table to determine whether the following statement is logically
equivalent or not:

(p/\q)vr and p/\(qu)

Solution:

=
<
~

~—

N N YT YT YN >

q (p/\q)vr gvr pAa
F

N N NN T YT
N NN NNY Y
N NN NSNY -~
N NN TN TSN Y
N NN T NSNS

N NN Y TS

Columns 5 and 7 tells that they are not equivalent

Question # 5: By using the laws of logic verify the following logical equivalence:
~((~pAr@V(~Pr~q)V(Prg)=p.

Solution:



~((~pra)v(~pr~aq))v(prq) =(~pr(qv~q))v(prqg)
~(~prt)v(rra)
~(~p)v(rrq)
pv(pArg)

p

Question # 6: Construct the input/output table for [l (pvgq)

Solution:
Inputs Output
p q (pvg)=r | ~(pvg)=s
1 1 1 0
1 0 1 0
0 1 1 0
0 0 0 1

Question # 7: Construct circuit for the Boolean expression(~ p Ag)v ~r.

Solution:

Distributive Law
Negation Law
Identity Law

Double Negation Law
Absorption Law




Solution File of Practice Questions Lecture No 7-9

Solution No 1:

U ={a,b,c,d,e f,g}

A={a,c,e g}

B={d,e f,g}

AUB ={a,c,e g}U{d,e f,g} ={a,c,d,e, f,g}
AnB={a,c,eg}n{d,e f,g} ={e g}

B-A={d,e f,g}-{aceqg} ={d, f}

A°=U -A={a,b,c,d,e f,g} —{a,c,eqg} ={b,d, f}

Solution No 2:

A={xeZ|0<x<2Z
B={xeZ|1<x< 4}
C={xeZ|3<x<9}

AUB={xeZ|0<x<2JU{xeZ|1<x<4} ={xeZ|0<x<4}
(AUB)" =U —AUB={x|xeZ*} {xeZ|0<x<4 ={xeZ| x>4

ANB={xeZ|0<x<Z n{xeZ|l<x<f={xeZ|1<x<LZ}
(ANB)" =U-ANB={x|xeZ}{xeZ|1<x<2 ={xeZ| x>3
A° =U-A={x|xeZ'}{xeZ|0<x<2} ={xeZ|x>3

B °=U-B={x|xeZ}-{xeZ|1<x<B ={xeZ|x>4

AUB® ={xeZ|x>3U{xeZ|x>4 ={xeZ|x>3

A°NBS ={{xeZ|x>FN{xeZ|x>4 ={xeZ|x>4
AuC={xeZ|0<x<Z} {xeZ|3<x<P={xeZ|0<x<L8

Solution No 3:

y will bein the shaded area




Solution No 4:

Do it by yourself.
Solution No 5:

A={4,8,12,16}
B={24,6,8,10,12,14,16,18
AnB={4,812,16}

B-A ={2,6,10,14,18



Practice Questions solution Files

LectureNo (10— 12)

Solution No 1:

LetA={1,23,45,67,8}
A1={1,2 3}
A>={4,5, 6}
Asz={7,8}
To show that A1, A2 and Az isthe partition of A, we have to show

1) A1UVA2UA3z=A
2) AinA2nAz=0

A1UAUA3={1,23,4,56,7,8 =A
AiNnArNnA3=g

Hence{{1, 2, 3},{4,5, 6}, {7, 8}} isapartitionof {1, 2, 3,4, 5, 6, 7, 8}.

Solution No 2:

Domain of R={a,b,c}
Range of R={8,9}

Solution No 3:

AxB :{ (51 X)! (57 y)! (9’ X)’ (91 y)}
Bx A:{ (X’ 5)1(X1 9)’ (y’ 5)’ (y’ 9)}

Ax B isnot equal toBx A Since order matters in Cartesian product.



Solution No 4:

L.H.S

A —Bis shaded

u
R.H.S (.

A m B®is shaded

Solution No 5:

(8  Risnot transitive because(d,b) e Rand (b,c) e Rbut (d,c) ¢ R
(b)  Risnot anti-symmetric because(b,c) and (c,b)e Rbutb=c



Lecture 13-15

Question No 1:

Let R and S be the following relationson A={1, 2, 3}
R={(1,1),(1,2),(273)., (31,3 3).(13),(2 2}
S={(1.2),(1,3), (2. 1), (3,3), (2 2}

Find the following

a RNS
b) RuUS
¢ RoS
d) $= S-S

Solution:
a) RNS={(1, 2),(3, 3),(1,3),(2,2)}
b) RuUS ={(1,1),1, 2,1, 3),(2, 1),(2,2),(2, 3),(3, 1),(3, 3)}
c) RoS={(1,2),(1,1),(2,3),(3,2),(1, 3),(21),(2, 2),(3, 1),(3, 3)}
d) =SS ={(1,1), (1,2, (1, 3),(22),(2 1),23),3,3)}

Question No 2:

Determine whether the relation shown by the directed graph is reflexive, symmetric, anti-
symmetric or transitive?

b

Solution:

Reflexive:

Thereisnot aloop at every point of the directed graph so it is not reflexive.



Symmetric & Anti-symmetric:

It is neither symmetric nor anti-symmetric, since there is an edge from ato b but not one
from b to a. but there are edges in both directions b and c.

Transitive:

It is not transitive, since there is an edge from ato b and an edge from b to ¢, but no edge
fromatoc.

Question No 3:

In the following diagram
(& Writetherelation R as set of ordered pairs then write inverse of R.
(b) Whether it is symmetric or anti-symmetric relation?

= ¥

[ |

Solution:

R={(x%),(x,¥).(y,2).(z¥).(z.x)}

@
R ={ (%), (.2, (. Y). 2, (x, 2}

(b) Itisneither symmetric nor anti-symmetric, since there is an edge from z to x but not
one from x to z. but there are edges in both directionsz and y.

Question No 4:

Let X ={1,2,3 4 beasetand R={(x,y)|x<y} isarelation on X. Find all the ordered
pairsof Rand R™. Also draw the directed graph of R.

Solution:

X ={1,2,34}



X x X ={1,2,34}x{1,2,3,4)
o {(ll),(l 2),(1,3),(1,4),(21),(2,2),(2.3).(2.4), }

(31,(32,(33),(34).(41,(4,2,(43).4,4

R=1{(11),(12),(13),(14).(22).(2,3).(2,4).(33),(34).(4.4)}
R*={(11.,(22).(3D.(4.1).(2.2).(3.2),(4.2),(3,3).(4,3)(4. 4

The directed graph of Ris

£

Question No 5:

Let R; and R2 betherelationson aset A={1,2,3,4} given by
R ={11.12).(32),(34).(42}
R, ={(1.2).,(21),(31.(4,4),(22)}

Find the ordered pairsof R °R, and R, R.

Solution:

R,oR ={(12),(11,(41).(31).(32).(34).(42)}
R°R,={(21),(2,2),(31).(32),(42)}

Question No 6:
Find the matrix representing the relations

are as follows
1 00 010
M,=[1 10 M;=/0 0 1
00O 1 01

SeR where the matrices representing R and S



Solution:

1 00][o 1 0]
Mop=MzOM:={1 1 0/ |0 0 1|
0 00|10 1]

o 1o

=0 1 1]

00 0]

Question No 7:

If f(x) :g—Sand 9(x) =gx+2 then find the value of 5f (-2) —7g(-4) .

Solution:

f(-2)=-1-3=—4
9(-4)=-3+2=-1

Then

S5f(-2)-79(-4) =5(-4)-7(-1)
=-20+7=-13

Question No 8:

Determine whether f : Z — R such that f (n) = 2/n isafunction or not.

Solution:

f isnot defined forn< 0, since f resultsinimaginary values (not real). So f isnota
function.



Solution to Practice questionsfor Lecture No. 16 — 18

Solution 1:
Given functionis

_ 3X+2
X+ 2

We know that afunction will beinjectiveif for any two values x, x, from the domain of f,

F(x)=f(x)
Then
X =%
L ets assume that for x, x,, we have
3xl+2=3x2+2
X+2 X+2

(3% +2) (%, +2) = (3%, +2)(x, +2)

3X X, +6X +2X, +4=3x X, +6X, +2X +4
6X, +2X, = 6X, + 2%

4x, = 4x,

=%

Thus, the given function is injective or one to one.

We know that, a function is surjective if for every value of yeY , thereexist a xe X such that
f(x)=y.

For that let’ s take

_3X+2
X+ 2

And try to find x such that f(x) =y for all y belongsto Y.



_ 3x+2

X+2
y(X+2)=3x+2

Xy+2y =3x+2
Xy+2y—3x=2
X(y-3)=2-2y
. 2-2y

y-3

So, apparently, we seethat for every y, thereisan x as given above, but if you watch carefully, the
value of x is undefined for y = 3. Saying so, in other words, we can very conveniently claim that
fory = 3, there exist no x, Therefore, the given function is not surjective.

Solution 2:
Given that

f(x)=x*-1and g(x) =3x+5

Then

fog(x)=f(9(x)
= f(3x+5)
=(3x+5)%*-1
=9x*+30x+24

geo f(X)=g(f(x)
=g(x*-1)
=3(x*-1+5
=3x*+2

Solution 3:

Given function is



Thus,

- Sy-2
i) ===

Solution 4:
Given that

y=9(x) =(2x-1)

y+1=2x
x=Y*t
2

Which isthe required inverse function.
Now, replacing x and y , we get

009 ="=

975 =203

Solution 5:
Given that

f(X)=ax+band g(x)=cx+d, wherea, b, cand d are constants.

fog(x) = f(9(x)

= f(cx+d)
=a(cx+d)+b
=acx+ad+b

ge f(x)=9g(f(x)
=g(ax+b)
=c(ax+b)+d
=cax+cb+d
fog(x)=gef(x)
acx+ad +b=cax+cb+d

If
acx+ad +b=cax+cbh+d

ad+b=cb+d
d(a—1) =b(c-1)
(a=-1)/(c-)=b/d






Solution File
Sequence, Series and Recursion
(Lecture# 19-22)

Question No 1:

Write the geometric sequence with positive terms whose third term is 3 and fourth term is
1
Solution:

3dterm=ar?=3.....1

Tofindrand a, (2)/(1)
ad ar’=13
r=1/3and a=27

So geometric sequence is, 27, 9, 3, 1,...

Question No 2:

Find the 15" term of the Arithmetic sequence, if its 6" termis 19 and 9" term is 31.

6" term = a+5d =19....(1)

9" term = a+8d = 31...(2)

By subtracting (2) and (1), we get
3d=12,d=4anda=-1

15" term = a+14d = -1+14*4 =55

Question No 3:

The sixth term of an arithmetic sequenceis 22 and eighth term is 32 .Find the first four terms of

this sequence.



Solution:

Do it by yoursalf.

Question No 4:

A man deposited Rs.20 in a bank in the first month; Rs.25 in the second month; Rs.30 in the
third month and so on. Find how much he will have deposited in the bank by the 7th month.

Solution:

1% term =20, 2" term =25, 3" term= 30, d=2"term - 18 term =5
In 7% month = a+6d = 20+5*6 = 50.

Question No 5:

Find a common fraction for the recurring decimal 1.73.

Solution:

1.73=1.73737373....
=1+ .73737373.... = 1+.73+ 0.0073+ 0.000073

Now using the geometric sequence on 0.73+ 00073+ 0.000073, herea=0.73 and r =
0.0073/0.73 = 0.01
Formula=a/ (1-r) = 0.73/ (1-0.01)

1.73= 1+0.73/ (1-0.01)

Question No 6:

Sum the following series upto n terms.
IxD+(2x3) +(3x5) +...

Solution:

It can be written as

(XD +(2x3) +(3x5) +...= (1,2,3.) *(L 3, 5..)



Use Arithmetic Progression on (1,2,3..) and (1,3,5..), and then multiply both answersin order to

get the sum of series upto n terms.

Question No 7:

Find the sum of first n terms of an arithmetic series.
Solution:
Do it by yourself

Question No 8:

How many terms are therein—9—-6—-3+0+--- amount to 45?

Solution:

a=-9andd=-6+9=3and a, =45
an =45 =at(n-1)d = -9+(n-1)(3)
54 =(n-1) (3)

n-1=18

n=19

Question No 9:

Let aand b be integers. Suppose afunction Q is defined recursively as follows:

) 5 if ab
Q(a’b)_{Q(a—b,b)—a ifb<a
Find Q (25, 5)

Solution:
Now
Q@255  =Q(25-5,5)-25

=Q(20,5) - 25
=[ Q (20-5,5) -20] - 25
= Q(15, 5) - 20 - 25



= Q(15,5)- 45

=[Q(15-5,5) - 19] - 45
=Q(10, 5)- 60

=[Q(10-5,5) -10] - 60
=[Q(5 5) -70] =[Q(5-5,5)~5]-70
=Q(0,5)-75

=5-75

=-70

Question No 10:

Suppose that f is defined recursively by f(0) =2, f (n+1) =4f(n)+2 thenfind f (3).

Solution:

For n =0, f(0+1) = 4f(0)+2 =4(2) +2=10

f(1) =10

For n=1, f(1+1) = 4f(1)+2 or f(2) = 4f(1)+2 = 4(10)+2 =42
Similarly find the value for f(3)=170

Question No 12:

Show that the sequence0,1,3,7,...,2" —1,..., forn>0 satisfies the recurrence relation
d =3d, ,—2d, , ,foralintegersk>2.
Solution:

The sequenceis given by the formula

dn:2n—1 forn>0
Substituting k — 1 for n we get d. = ZAR |

Substituting k — 2 for n we get d.,= ZA |



We want to prove that
d.=3d,_, - 2d,
RH.S. =321 - 1) - 22 1)

=3.2<¢_3.2.2% 42

=3.2<1 2 g

=(3-1)-2" -1

=2.2%_1=2-1=d  =LHS
Question No 11:

Define a sequence a,,a,,a,,... by theformulaa, = 2n+1, for all integersn>0. Show that this

sequence satisfies the recurrence relationa, = a,_, + 2, for al integersk >1.

Solution:

Do it by yourself



Solution File L ecture No 23-25

Question No.1:

Use mathematical induction to prove that 4" > 3" + 4 istrue for integral valuesof n> 2
Solution:
Let P(n) = 4" > 3"+ 4

Let P(n)=4">3" +4
BASS STEP:

n=2

4 >3 +4=16>13

So P(2) istrue
INDUCTIVESTEP:

Suppose P(k) istruefor al k > 2

4 >3+4 (1)
weareto prove P(k +1) istruei.e.
4k+1 > 3k+1 + 4 (2)

Now

LHS=4'=44>4.(3 +4) =4.3 +16 by(1) for k> 2.
4 > 3 (3+1)+16

4153343416

41 5 3 L3 14412

4 5 3 444124+ 3

4> 314 ignoring12+3¢ asifa>b+cthena>b

Henceit is proved by mathematical induction that 4" > 3" + 4 istrue for integral values
ofn>2.



Question No.2

3n(n+1)

Use mathematical induction to provethat 3+6+9+...+3n=
integersn.
Solution:
Let P(n):  3+6+9+..+3n=—n1*D
BASS STEP:
LHS=3(1)=3
RHS — 3(1+1) —3
SoP(1) istrue
INDUCTIVESTEP:
Suppose P(k) istruefor al k>1
3+6+9+..+43k= 3k(k+1)
we are to prove P(k+1) istruei.e.
P(k+1): 3+6+9+..+3(k+1) = 3(k+1)((k+1)+1)
Now
LHS=3+6+9+...+3k+3(k+1)=(3+6+9+..+3k)+3(k +1)
:m+3(k+l)
2
:3(k+1)(5+1j
2
k+2
=3(k+1)—
3(k+1)| (k+1)+1
3 n(ken)el]

for al positive



Question N0.3

Supposen® —n isdivisible by 6 istrue for any positive integer. Justify the statement for

n=k+1.
Solution:

Inductive Step:

Suppose for n=k, k* -k isdividible by 6

thenk® -k =6.

we need to prove (k+1)3—(k+1) isdividible by 6

(k+1)3—(k+1)=(k3+3k2+3k+1)—(k+1)
=k®—k+3k(k+1)
=6.9+3k(k+1)

Asthe product k(k+1) of integersis even so we can tekeas 2r
=6.9+3k(k+1)
=6.0+3.2r
=6(q+r)

S (k+1)’—(k+1) isdividibleby 6

Hence by induction method, n® —n is divisible 6

Question No 4:

Suppose 5" -1 isdivisible by 4 istrue for n = k. Justify the statement forn =k +1.



Solution:

Inductive Step:
Let for n=k , 5 —1isdivisible by 4 then
5 -1=4q
we need to prove that 5 —1lisdivisible by 4
5 _1=55-1
=5(4+1)-1
=54+5 -1
=54+4q
=4(5"+q)
Hence 5 —1isdivisible by 4

Question No 5

Provethat if x dividesy and y divides z then x divides z.
Solution:

By our assumptions, and the definition of divisibility, there are natural numbers k1 and k2
such that

y=xk and z=yk,.
Consequently,
z=yk, = xkk,.
Let k=kk, Now kisanatural number and z= Xk, so by the definition of divisibility, x
divides z.

Question No 6:

Show that for all integersaand b, if a+b iseventhen a—bisalso even.
Solution:

Take atb = 2k

a= 2k-b

Subtracting ‘b’ from both sides
ab =2k-b-b

ab=2k-2b

ab = 2( k-b)

Hence a-b isalso even.



Question No 7:

Assume that m and n are particular integers. Justify your answer to each of the following:
1) Is 4m+ 6n even?
2) Is 8mn+5 odd?

Solution:

1) Yes. 4m+6n =2.(2m+3n) [by definition of even]
(2m+3n) isan integer because 2, 3, m, n are integers and products and sums of
integers are integers.
2) Yes 8mn+5 =2.(4mn+2)+1 [by definition of odd]
(4mn+2) is an integer because 4, 2, m, n are integers and products and sums of
integers are integers.



Solution to Practice qguestions L ectur e 26-28

Solution 1:

We are to prove by contradiction that 44342 is an irrational number. So, let’s assume that

44342 is a rational number. Then by definition of rational number, it can be written in the
following form

4432 :% for some integers a and b with b= 0

44+32=2
b

Since a and b are integers, so are a-4b and 3b with 3b # 0. This shows that 2 is arational number.
Which is a contradiction to the fact that ~/2 is an irrational number. This contradiction shows that

our initial supposition was incorrect and thus, 4 + 342 is not an irrational number that is 4 +3+2
is a rational number.

Solution 2:

We are to prove by contradiction that if 5n+1 is odd then n is even. Suppose for some integer n
, Sn+1 is odd but n is not even. That is N is odd. So it can be written as

n=2m+1 for some integer m
Sn+1=52m+1)+1

=10m+6

=2(5m+3)

This shows that 5Sn+1 is equal to some multiple of 2 and so it is even which is a contradiction to
our initial supposition. So, the correct supposition will be that if 5n+1 is odd then n is even.

Solution 3:

We are to prove by contraposition that if n*is odd then n is odd. That is we are to prove that if n

is even then n*is even.

Lets assume N is even. Then it can be written as a multiple of 2. That is



n=2k for some integer Kk
n® = (2k)*

=4k?

=2(2k?)

2

Clearly, n* is a multiple of 2 so n*is also even.

This Proves that if n* is odd then n is odd.
Solution 4:

The following are pre and post conditions.

Pre-condition: The input variables a and b are positive integers.
Post-condition: The output variable g and r are positive integers such that

a=b-g+rand0<r<bhb.
Solution 5:

We are to find the GCD (61114, 94).
Divide 61114 by 94

61114 =94x650+14
Divide 94 by 14

94=14x6+10
Divide 14 by 10
14=10x1+4
Divide 10 by 4
10=4%x2+2
Divide 4 by 2
4=2x2+0

Thus, the GCD of 61114 and 94 is 2.



Solution to practice questionsfor L ecture No. 29-31

Solution 1:
For around trip, the person will travel fromcity AtoB,BtoCthenCtoB andthenBto A i.e,
A->B->C—->B->A
The person can travel 3 ways from A to B and 5 ways from B to C and back that is
ASBSCHBSA
Thus, there are
3x5x5x3=225
ways to have around trip.
Solution 2:

Each bit (binary digit) iseither O or 1.
Hence, there are 2 ways to choose each bit. Since we have to choose seven bits therefore, the
product rule shows, there areatotal of 2 x 2 x2 x2 x2x2x2 = 2'= 128

Solution 3:
Given that
p(n,2)=42
That is
n!
(n-2)!
—1D(n-2)!
n(n—-1)(n—2)! _ 4
(n—2)!
n(n-1) =42
n“-n-42=0
n°—7n+6n-42=0
n(n-7)+6(n-7)=0
(n+6)(n-7)=0
n=-6, n=7

42

Ignoring the negative value, the desired value of nis7.



Solution 4:

5 boys can be selected from 10 in following number of ways
°C, =252
5 girls can be selected from 15 in following number of ways
°C, =3003
Total number of ways ateam of 10 students be selected = 252x 3003=756756

Solution 5:

There are 13 Spade cards in a deck of cards so C(13,2) = 78
There are 13 Heart cards in adeck of cards so C(13,2) =78

C(13,2) xC(13,2)=78x78=6084



Practice guestions L ectur es 32-34

Question No 1.

How many distinguishable ways can the letter of the word HULLABALOO be arranged?

Question No 2:

How many signals can be given by 7 flags of different colors using 3 flags at atime?

Question No 3:

How many 4-digit numbers can be formed by using each of the digitsl, 2, 3,4,5,6 only once?

Question No 4.

Suppose that there are 2000 students at your university. Of these 500 are taking a course in
computer science, 670 are taking a course in mathematics and 300 are taking course in both
computer science and mathematics. How many are taking a course either in computer science or
in mathematics?

Question No 5:

There are 24 students in a class, only 13 are willing to go to a tour for Murree. In how many
ways can these be chosen?

Question No 6:
In an office, there are 75 faculty members can speak Malay(M ) and 25 can speak Chinese (C),

while only 10 can speak both Malay and Chinese. Using Inclusion-exclusion Principle find how
many faculty members can speak either Maay (M) or Chinese(C)?



Practice Questionsfor L ecture No. 35t0 37

Question 1:

A box contains seven discs numbered 1 to 7. Find for each integer k ( k isfrom 3 to
11), the probability that the numbers on two discs drawn without replacement have a sum equal to
k.

Question 2:
A dieisweighted so that the outcomes produce the following probability distribution:

Outcome 1 2 3 4 5 6

Probability | 0.1 0.3 0.2 0.1 0.1 0.2

Consider the event A = { odd number occur on die} then find P(A) and P(A°).

Question 3:

There are 20 girls and 40 boys in a class. Half of the boys and half of the girls have
blue eyes. Find the probability that one student chosen as monitor iseither agirl or astudent having
blue eyes.

Question 4:
A pair of fair diceisthrown. Find the probability P that the sumis 9 or greater if
() 5 appear on first die
(i) 5 appear on at least one die



Prcatice Question Lecture No 39-41

Question No 1:

Find the maximum number of edges for a complete graph k,by using handshaking theorem.

Solution

The total degrees in graphK, = 2 (number of edges in K,,)

= n(n-1) = 2(number of edges in K,,)
=
Number of edges in K, = n(n—1)
2
Question No 2:

Is the graph below is Complete Bipartite or not? Redraw the bipartite graph so that its bipartite
nature is evident?

Solution:
ds
;-'/.‘\
- Egk“
f'f-’ — - \“
O a
boe< , b4
™~ f“i e az b1
N
as b-

a1 dyg



Yes it is a complete bipartite graph.

Question No 3:

Check whether the given graphs have an Euler circuit? If it does, find such a circuit, if it does
not, give an argument to show why no such circuit exists.

b

G2

Gl

Solution:

In G1: each vertex has even degree so it an Euler circuit. In G2: vertices “c” and “b” has odd

degree so it is not an Euler circuit

Question No 4:

Find two Hamiltonian circuits of the following graph



Solution:
1) abcdefga ii) abcefgda

Question No 5:

Find the product AB and BA of the matrices (if not possible then give reason).
2 0 1 2 3
A= and B =
1 -1 3 2 4

Solution:

AB_2 o[t 2 3] [2+0 4+0 6+0] [2 4 6
1 =13 —2 4| |1=3 242 3—4| |—2 4 -1

BA is not possible as B has 3 columns and A has two rows, so multiplication is not possible.

Question No 6:

Find the adjacency matrix of the graph shown below.

Solution:



S
S = O Os
o = O O

Question No 7:

Draw a graph with the adjacency matrix.

1110
1011
1101
0110

with respect to the ordering of vertices a, b, c, d.

Solution:

— O | pd

S = N O-x




Lecture 41-43

Question No 1:

Find the product AB and BA of the matrices (if not possible then give reason).
2 0 1 2 3
A= and B=
F BRI

Question No 2:

Find the adjacency matrix of the graph shown below.

Question No 3:

Draw a graph with the adjacency matrix.

1110
1011
1101

0110
with respect to the ordering of vertices a, b, c, d.

Question No 4 :

Find the degree sequence of the following graph.




Question No 5:

Draw all possible ssmple graphs with 2 vertices, which are non-isomorphic to each other.

Question No 6:

Determine whether the given graphs are isomorphic? (justify your answer)

Question No 7:

Suppose that a connected planar simple graph has 22 edges. If you want to draw agraph
having 11 faces, how many vertices does this graph have?

Question No 8:

Re-draw the given graph to prove it planar.




Question No 9:

Determine the chromatic number of the given graph.

d




Practice Questionsfor L ecture No. 44 and 45

Question 1:

Find the total number of internal and terminal vertices of afull binary tree with nine vertices

Question 2:

Draw abinary tree with height 3 and having seven terminal vertices.

Question 3:

Draw any two non-isomorphic trees of five vertices.

Question 4:

Use Kruskal’s Algorithm to draw the minimal spanning tree for the graph given below. Indicate
the order in which edges are added to form atree.

vl 2 W2
i) 7 \<
AN / 5
A /
Fis] 9 v5
Question 5:

Find aspanning tree for the graph kq 5 ?



