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Final Exam
Answer the following guestions:
Q1)
i) Given f (x)=3x*—-x +10 and g (x)=1—-20x find each of the following
©) (g of )(X)®) (f 29)(x)
i) Given h(x)= X+4 find h‘l(x)
2X =5

Q2)
- . ) 6 2
1) Find the inverse of the matrix A= 4 1)

7 3
i) Find the eigenvalues and the eigenvectors of the matrix A= [3 j

Q3)
2

1) By using the definition of the definite integral compute the following integral szdx
0

I1) Use the principle of mathematical proof to prove that

1+3+5+....+(2n-1) =n?




Q4)
[i1 Let{A;:i € I} be an indixing family of subsets of universal set U then show that for
any non-empty subset B of U
BU (Ny; A;) =Ny (BU A))

[ii] Show that forallsets A, X, and Y
AX(XUY)=(AXX)U(AXY)

Q5)
[i] Using the Algebra of proposition to prove
—pA-(pAg)= —p
[ii] Construct the truth table of the following compound propositions
(PVq) — —q
Q6)
[i] Let R be a relation defined on ¥ N by (a,b)R(c,d) <= a +d = b + ¢ . Prove that R is
equivalence relation and find equivalence class of [2,5], and [1,1].
[ii] 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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(a) (f 0g)(x) = f(g(x)) =3g(x)? — g(x) +10 =3(L— 20x)? — (L — 20x) +10

(b) (go f)(x)=g(f(x)) :1—20f(x):1—20(3x2 — X +10)

i) The first couple of steps are pretty much the same as the previous examples so here
they are,

X+4 y+4
2X—5 2y -5

Now, be careful with the solution step. So, we have:

x(2y—5):y+4:>y:4+5X
2x—1
:>h_1(x):4+5x
2x -1
Y Jpad) Aila)
i)
6 4 1 -2
>|A=-2 Al= . adjA=
2 1 - 6
-1
Al 2
2 -3

=2 3
A=l =
)

. 1-A 3
i) = det(A-Al) :O:>‘3

=0
e

— 1% _61-16=0=>4=-2 or A=8




Then the matrix has two eigenvalues A=-2 or A1=8

Firstly, for A1=8 we have:

-1 3) -
A-l = =B

_ -1 3\ X 0
Now we must solve Bx=0=> —
3 -9\ Xy 0

e

3
If we take x5 :1:>x:£1)
1
By the same way for A =-2 we have X :( 3)

: : 7 3 :
Finally, the matrix A= . has two eigenvalues A=-2 and A1=8

3 1
Also it has two eigenvectors [J and ( J

-3/
G i) dla
b n

i) We know that [ f(x)dx= Ilim > f(x;)Ax

b-a 2 i 5 4i2

Where AX=——=—, Xj =—, f(xi):Xi —

n n n2

2 n .2 n .2
= [x2dx= lim ¥ (4'—2 2_ m ¥ (8'_3
0 N—oj=1n N—>oj=1n

n
= lim (33 7 i%)




N2 n(n+1)(2n+1)

But > i“= ,
i—1 6
2

:>jx2dx: lim (%(n(n+1)(2n+1))):§
0 n—>oo N 6 3

i) Atn=1,L.H.S.=R.H.S.=1
Let the relation is true for n=k

—1+3+5+..+(2k-)=k? (@
Now we try to prove that the relation is true for n=k+1

—LHS.=1+3+5+...+ 2k -1+ (2k +1) =k? + 2k +1=(k +1)° =R.S.H

22l i) Al

Question No. 4

xEBU (N A)=xceBVxeN A, =2xeEBV Vielxc4d, =
xE(BUA, )= xen, (BUA,)

(a,x) EAX(XVUY)=acArxe(XVUY)=(ax)c(AxX)v(ax)E(AXY)
= (a,x) € (AXX)U(AXY)

ol J)ged) Al

Question No. 5
[01] —pA-(pAg)=-pA(—-pV —q)=—-p (absorption lows)

[02] |p q —q (pVaq) (PVgq) — —q
T T F T F
T F T T T
F T F T F
F F T F T

o) ) gead) Ak




Question No. 6

[01] The relation Ris Reflexive, symmetric, and transitive, hence R is equivalence
[2,5]={1,4), (2,5),(3,6), (4,7),...},
[1,1]={(1,1), (2,2), (3,3),...}
[02] Suppose thatx £ 5 hasinverses y and z then
yEx =x*y=e EZFEX=X*Z=a@
Now
y=yre=yt(xxz)=(y*x)z=exz=z

Hence the inverse of x is unique.
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