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Benha University Faculty of Computers & Informatics

1* term (January 2017) Final Exam Date: 2017/1/14
Class: 2* Year Students Time: 3 hours

. . Examiner: Dr. Heba El-Sayed Fathy
Subject: Mathematics3 Dr. Gamal Mosa

Answer the following questions:
Q1: (20 Marks)

: dasauall yadl 5 laldl alal (%) Uad dadle g dagaal) 3 jlaldl ala) s (v) ddle aua
() POX) ={{3H{4. {843} » X ={3,4} A saxallt gl e sana -]
() P({¢}) ={¢.{¢}} {4} ie sexalls il dc e -2
() A—p=¢ Jaa ;e dc sana A iK1 -3
() {}N{g}=9¢ -4

O Ade saaall AleSa o A i€ g Allil) de gaadll AU il 1A 5

AUA=U
A-BcC B (B4)a e de seasB S -6
¢ =¢ AN dc sendl 2 g SN 27
AxB=BxA (il e e saas A B Sl -8
Obie seaa A={1,2,4}, B={2,2,41,2,4,2} (ic saxdll -9

() Olsbada ye
R AR e Gle saaw A B,C il 131210

() Ax(BNC)=(AxB)U(AxC)

N SN N~

0Q2: (35 Marks)
Ol dn Al e Sle seae AVB,C S W -1
A={12},B={a,b,d},C ={a,b}

O EONKP
(i) Ax(B-C) (i) Ax(BNC)
W R < AxB, R, cBxC gk 12
R ={d)}, R, ={(a,a),(d,a),(d,b)}
O EONKP
(i) R,oR, (i) RoR,
¢ R, oR =R, oR,Ja (iii)



il s S ADe 55 B Al e Ay il e ) o -3

@ o ={(a,b).(a,d),(b,a),(d,a)}
(2) p, ={(a,a).(a,b),(b,a),(d,d)}
) p; ={(a,a).(a,b),(b,a),(d,d),(a,d),(d,a)}

M\ QLS‘E’ %lg 3““)“:@"'-4

S={,{3{2}} wus 1l

@ 1. (4) 2....S
) {B.... G{L{2}{D}.....
©3) {L{23}...S  (6) ¢.....S

Q3: (20 Marks)
1. Show that one and only one pair of the graphs (A, B, C) is isomorphic.

=~

A B C

2. Find the eigenvalues and eigenvectors of the matrix

1 -3 3
A=3 -5 3
6 —6 4
Q4: (20 Marks)
4 2 1
1. Find the inverse of A= (3 -1 0)
2 —4 2
2. Find the solution of the following systems of linear equations using Gauss—Jordan
elimination:
2x+2y+z=4
X—y—z=2
3x+y=6

GOOD LUCK
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1. Show that one and only one pair of the graphs (A, B, C) is isomorphic.

d b

A B C

a 4 a 3 a 4
b 4 b 3 b 2
c 3 c 3 c 4
d 2 d 4 d 5
3 e 2 e 3

f 3 f 4 f 3
g 5 g 5 g 3

The pair of the graphs (B, C) is isomorphic.
Where
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eorg
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flaorc




2. Find the eigenvalues and eigenvectors of the matrix

1 -3 3
A=|3 -5 3
6 —6 4
1-8 -3 3
A-pll=| 3 -5-p 3
6 —6 4-8

2C+pPHE-p=0

Then the eigenvalues are

o At p=-=2

3 =3 3\ /x 0
Then (3 -3 3) <Y> = (0)
6 —6 6/ \z 0

- x—y+z=0

Let x=u and y=v then z=v-u

X u 1 0
Then the eigenvector is <y> = < v > = u< 0 ) +v (1) #
z v—u -1 1

o At L =4

-3 =3 3\ sx 0
Then ( 3 -9 3> <Y> = <O>
6 —6 0/ \z 0

->x+y—z=0

x—3y+z=0
x—y=0

Let x=t then y=t and z=2t

X t 1
Then the eigenvector is <y> = < t ) =t (1) #
Z 2t 2




sl D) O ised) Al

4 2 1
1. Find the inverse of A=13 -1 0
2 -4 2
4 2 111 0 O
3 =1 0/0 1 O
2 =4 210 0 1
L 1 111 0 0
2 4|4
1o 22 232 1 o
2 414
\0 5 |12 o 4
212
111 1
1 0 ol 0
= 313 -2
01 &l 5 ©
0 311 -2 1
/ 1 4 -1
5 15 %\
=[0 1 0= — —|
0 0 110 5 10
\ 1 -2 1/
3 3 3
Then the inverse is
1 4 -1
15 15 30
1 -1 -1
5 5 10
1 -2 1
3 3 3




2. Find the solution of the following systems of linear equations using Gauss—Jordan

elimination:
2x+2y+z=4
X—y—z=2
3x+y=6
Solution
(2 2 1|4
1 -1 —1]2 (augmented matrix)
3 1 06
(11 512\ [Ri— (Ri+2)]
~1 1 =1 =12
31 01]6 )
(11 ]2
~1 0 =2 =30 [R: — (R2 — R])]
0 =2 —=3|0/) [Rs— (Rs—3R)]
[ 1 1 512
~lo 1 3]0 [R2 — (R2 + (=2))]
0 -2 —3|0
[1 0 —5|2 [Ri — (R1 — R2)]
~lo 1 3]0
0 0 010 [R3 — (R3+ 2R»)].

This is now in reduced row echelon form and represents the system of equations

-_ 1. _ 9
xX—zz=2
y43z=0
. Fo —

The last equation which would normally be expected to give us the value for z,
corresponds to Oz = 0. This i1s satisfied by any value of z and therefore z can be
chosen arbitrarily. Writing z = 1, where 1 is a parameter which can take any real
value, we have
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