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Benha University Subject: Mathematics(3)
Faculty of Computers & Time: 3 hours
Informatics Class: 2st Year Students,

term1 (Jan 2020) Final Exam

Answer the following guestions:
Q1)

a)- By using the principles of mathematical induction prove that 22" 1 s

divisible by 3.

b)- By using the inverse matrix, solve the following system.

2X+2y—-6z2=4
—X+y+2z=3
—3X+5y+3z=-1
Q2)
2
a)- By using the definition of the definite integrals, finds J.dex

0
b)- Find the eigenvalues and the eigenvectors of this matrix

I -3 3
3 -5 3
6 -6 4

Q3:

[10 marks]

[10 marks]

[10 marks]

[15 marks]

[15 marks]

a) Let {4::1 €I} be an indexing family of subsets of universal set U then show that for

any non-empty subset B of U
BN (Ujep A;) =V (BN 4y)

b) Show that for all sets A, X, and Y



AX(XN¥)=(AxXxX)N{AXY)

04: [15 marks]
a) Using the Algebra of proposition to prove

—pAS(pAg)=—p

b) Construct the truth table of the following compound propositions
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Q5 [20 marks]
a) Let R be a relation defined on *N by(a,b)Ric,d) < ad =bc  Prove that

R is equivalence relation and find equivalence class of [2,5], and [1,1].
b) Let * be an associative binary operation on a set S which has an inverse.

prove that the inverse is unique

GOOD LUCK,
Dr. Ahmed Megahed
Dr. Mostafa Hassan
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Clearly that at n=1, then the quantity 22" 1 s equal to 3 which is divisible by 3.

Let the relation is true for n=k, which means that

22K _1 is divisible by 3 (*)
Now we try to prove the relation when n=k+1
At n=k+1 , we have
2242 =22 L 1=+ )22 —1=32% 4 2%

Which is automatically divisible by 3.

b)
5 ) pall o il (e il pilaladl
22-6\[x] T4
-11 2 ||Y|=]3
-35 32 1
BJM\&QJ\
A-X=C
O 2 Lgia g
22-6
A=[-11 2 |=:|A=-8=0
-35 3
79 =3
8 2 4
Al 33 2
8 2 8
2 2 -4
8 8

X=A"C ousSeld ey



x=146/8 , y=50/8, z=15/2 of a3 lilaladl yila (e
+ A ) gl
2
a) By using the definition of the definite integrals, finds szdx
0

From the definition of the definite integrals we have:

j f(x)dx = lim Z f (%;)AX

n—>ool =1

Where AX = E, Xj =a+1AX , then in our problem a=0,b=2,f(x)= x?
n

. 2
:Ax:%, X; :2: f (X :4I2
n n
2 n ;2 n
:>IX2dX: lim 28|—3:% lim i2:%(n(n+l)(2n+l)):§
0 n—=oj_1 N n° n—wj_ n 6 3

b) Firstly we have to get the eigenvalues as follows:

1-4 -3 3
det(A—Al)=0=>det | 3 ~5-1 3 |=0
6 6 4-2

= B 1124+416=0=>4=4,-2, -2
At 1=4 we have



-3 =3 3 (=3 -3  3(x) (0

(A-Al)=|3 —9 3|3 9 3| x |50
6 —6 0/ |6 -6 0)lx3s ) |0

] | -1 " 0
-1

:>O 1 7)(2:

0 0 0 J\X3
1
2

X

Ll x| L

2 32

X3 1

1
2
X
o || L
2172
X3 1
At 1=-2 we have
3 -3 3 3 -3 3 X1 0
(A—Al)=|3 -3 3 |=]3 -3 3|x [<o0
6 -6 6 6 -6 6 )\ X3 0

1 -1 1\(x
=0 0 0 |x |=0
0 0  0)lx

X] 1 0
= X2 [=X 1|+ X3 1
X3 0 1

Then for any x;, X; e R, say x; =1, x3 =1, the second eigenvalues is



03)

01 xeBn (U, A)e=xEBAXEU A, &xEBATI,ELLxEA, &
xE (HI"‘IAED] = x EU(BNA;)

]

[02:)cAx (X n¥V)=acArxeE(XnY)=(ax) E(AxX)A(ax)E(AXY)

=(ax)e (AXX)N(AXY)

]

Q4)

Q5)

[01]

[02]

—pr=(prg)=—-pr(-pV—g)=-p (absorption lows)

P q —q (pV—1q) (pV-oq)—a
T T F T T
T F T T F
F T F F T
F F T T F

[01] The relation Ris Reflexive, symmetric, and transitive, hence R is equivalence

[02]

[2,5]={(2,5), (4,10),(6,15), (8,20),...},

[1,1]={(1,1), (2,2), (3,3),-..}

Suppose that * £ 5 has inverses y and z then
YyExXx=x®*y=—eg ZExx=xxr=g

Now
y=yse=ys(x*20)=(yrx)-z=exz=z

Hence the inverse of x is unique.

Dr. Ahmed Mostafa Megahed




