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Answer the following four questions:

(n)
(I) (a) If Xi = Xo +ih » prove that: f[xO 1 XQ s e 1x0] = f_n(!ﬁg—)' s (10 marks)
— nt+l
4" fy (10 marks)
f[xO 1 X3y txn] = W

(b) By the method of iterations, find an approximate real root for the following nonlinear equation:

f)=x3+3x*-7x—4=0 . (15 marks)

(1Y) (a) Drive the % th integration rule and then show Simpson’s rule or the % th rule is more

accurate for computing the integration [ ’Z " f(x) dx .Why? (20 marks)

(b) If B,(x) is a polynomial of degree at most n , show that A"P,(x) = constant. (15 marks)

(I1I) (a) Given the following data, compute f(0.48) ,f'(0.23) and f"(0.5) approximately

x 0.1 0.2 0.3 0.4 0.5 0.6 (30 marks)
f(x) 0.326 0.467 0.523 0.614 0.716 0.809
{b). Prove that:
I _1 A2 A3 11 A% 5 AS Th (10 marks)
f1(x0) =1z fo— &fy 1 fo—g fo+ |+ Theerror .

(IV) (a) Apply the Gaussian elimination to solve the following linear algebraic system of equations:

5x1—x2 =9, —x1+5k2~x3=4, ~—x2+5x3=-6. (20 marks)

(b) Making use Heun's method, compute the numerical solutions for the following initial value
problem:

I — 2 = =
y=x+y?, y(0)=0.17, h=0.05 . (20 marks)

EXAMINER | PROF. DR. A. R. M. EL-NAMOURY | Dr. O. A. Embaby
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First: Abstract Algebra (75 marks)
Answer all the following questions:
Question 1;: (40 marks)

a) Prove that, for all a,b € G, where (G,*) is a group, the equation a * x = b, has a
unique solution in G. Similary for the equation y * a = b. (15 marks)

b) Prove that the intersection of a non-empty family of subgroups of a group G is
again a subgroup. (10 marks)

1

2 3 45 6 7 8 .
3 8 6 7 4 1 5 2),aSap10ductof

c¢) (i) Write the permutation o = (

disjoint cyclic.
(ii) Is o an even permutation or odd?
(iii) Find the inverse of o, (15 marks)

Question 2: (35 marks)

a) Let S be the set of even integers. Show that S is a group under addition.
(15 marks)

b) Let G be a group, H be a subgroup of G. Prove that aH = bH,V a,b € G, if and
only ifab™! € H. (10 marks)

c¢) Prove that in a group G
i) vaeG (a ) t=a
ii)  The identity element is unique and the inverse of any element is unique.
(10 marks)

Please turn the paper over




Second: Linear Algbra (75 marks)

Answer all the following questions: (75 Marks)
Question 3 (40 marks)

a) Prove that the vectors u = (3, —1),v = (0,1) form a basis for R?. Then write
the vector (3,0) as a linear combination of the vectors u and v. (15 marks)

b) Define a subspace of a vector space, then prove that the set
W ={(a,0,c), a,c € R} is a subspace of R, (15 marks)

¢) Put true or false ’ (10 marks)
i) The space Q of the rational numbers is a vector space over a field R .
il)  The union of two subspaces is again a subspace.

iii) The mapping T: p,(x) = ps(x), T(f(x)) = xf(x) is linear.
iv)  The functions cos t, sint are linearly independent.
v)  The inverse of any matrix always exists.

Question 4 (35 Mgrks):
a) LetT:R3 = R?, T(x,y,2) = (x+Vy,y—12).

1) Prove that T is linear transformation.

ii)  Find i‘:ts kernel ( Ker T).

iif) Is T one to one mapping? Why?

iv)  Find the basis of the Image of T.

»v)  Find tile matrix representation of T with respect to the standard basis.
(25 marks)

b) Prove that ]th is a vector space over the field R . (10 marks)

PROF, DR/ FATMA ABD- ALLAH

EXAMINERS

DR/AYMAN ELSHARKAWY
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Final Examination Paper
Answer the following questtons

1. a. Find the median, mode range and standard deviation for the following numbers:
L s [2f]2fof1[1]2]0]4]3]
b. Let 4 and B be events with P(4) = 0.6, P(B) = 0.3; and P(A N B) = 0.2. Find:
P(A/B), P(B/A), P(AVUB), P(A") and P(B’).

c. A player tossed two fair coins; he wins 5 bounds if two heads occur, loses 2 bounds
if only one head occurs, and he loses nothing bounds if no heads occur. Find his
standard deviation of winnings. (15 marks)

2. a. Calculate the rank correlation coefficient for the following data:

Math | Excellent | Good | V. good | Good | V. Good | Good | Pass
Stat | Good |Good| Good | Pass | V.good | Good | Pass

b. Consider the following table:

Distributioncost | 53 | 4.7 | 6.2 | 73 | 5.9 | 6.1
No. of orders 9 6 12 | 11 10 | 14

1. Find the correlation coefficient,

ii. Estimate the number of orders for a distribution cost = 10. (20 marks)

3. A zoologist studied the aggressive behavior of 150 fallow deer encounters. He kept
track of whether or not a physical contact fight occurred and whether the initiator
ultimately won or lose the encounter. A summary-of these results is provided below:

Initiator wins | No clear winner Initiator loses
Fight 4C 2C 3C
No fight 9C . 5C A 7C

a. Find the value of the constant C.

b. Find the probability that an initiator wins if no contact fight happened?

c. Find the probability that a fight occurs and the initiator loses?

d. Find the probability that no contact fight is recorded or there is no clear winner?
e. Find the probability of selecting three winner initiators? (15 marks)

Page 1 of 1 Good Luck...
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