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Answer the following questions:
[- a) Solve the following linear programming problem: -
min 2x; — X, — 4x3 + x,
subject tox; + X3 — X3 + 2x, = 4
—Xq +2x2 +X3 + X4 <2
x1+4x2—x3—x42 1
x; =0,i=12734.
b) Solve the following problem by using simplex method for the dual:
min 20x; + 16x,
subjectto x;, = 2.5,
X, = 6,
2x; +x, > 17,
X+ x, = 12,
x1 = 0, X2 = 0
2- a) By using the simplex method, solve the following game problem:
B
1 2 3
A | 3 -4 2
2 | -3 -7
3 -2 4 7
b) Using the methods:
Minimum cost,
B Vogel’s method (Penalty method),
B Northwest corner.
to Solve the following TP
City 1 City 2 City 3 City 4 Supply
Plant 1 8 6 10 9 35
Plant 2 9 12 13 7 50
Plant 3 14 9 16 5 40
Demand 45 20 30 . 30
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Answer the following questions:

First question:
(a) Prove the following inequalities:

o~ q
(1) YL sxy, V—l—+l=1
P 4 P q

(2) Holder's inequality
(3) Minkowski's inequality

Hence or otherewise prove that (lf,,a’) is complete metric space, where
@ r
d”(x.y) =2, =2 -
I=

. Ly ; .
(b) If x, =(1+—] .Prove that the sequence {x,}eQ is Cauchy sequence in Q. Hence
n

prove that the metric space (Q,d) is incomplete .

Second question:

d
(a) Let ;’i: f(x,») differential equation with the initial condition (%)=, ,
X

where f(x.y) is defined and continuous in plane region G which contains the point

(x,,7,) and satisfies a Lipschitz condition with respect to y . Prove that the
differential equation with the initial condition has a unique solution in
|x —xUI Sd,ly —y0| <kd.

(b) Prove that every subspace X, of separable metric space is separable.

“Third question:
(a) Define the following:

(1) Aset M (X .d) is compact,

(2)M c X is an ¢—-net for the set E. Hence prove that if M is compact, then there
exists a finite & —net for the set M for every &>0.

(b) Prove that the normed space (C [a,b],|]
Fourth question
(@) If4:(x.J, ) >,

if 4 is continuous.

) is Banach space.

" ) is linear operator. Prove that 4 is bounded if and only

P.T.O =



(b) Prove that any two elements x,y of Euclidean space X satisfy Schwarz
inequality. Hence prove that Euclidean space X becomes a normed space if x| =(x,x)

(¢)If x,y €X (X Euclidean space ), prove that:
Ok +y] "=+ F)

(2) Wax 42 = b+ if x Ly and 2ecC.

2+]|x -y

| Examiners: | 1- Prof.Dr. S. Abdel Aziz 2- Prof.Dr. S. El Abd |
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Solve the following questions:

First question: (40 marks)

a- Define the path lines and streamlines and write the streamlines equation in the
general orthogonal curvilinear coordinates.

b- The velocity ¢ of an incompressible two-dimensional flow is given by ¢ =-V4,

where ¢=(sr-x)(r-y), find the equation of streamlines and the equation of the

path of the particle initially at the point (2, 1, 0).

Second question: (30 marks)

2 2
Show that the equation l—z—tanzl +%7—cot2r =1, is a possible form for the bounding
r 2

surface of a liquid and find an expression for the normal velocity.

Third question: (40 marks)

The space between two concentric spheres of radii a, b (b >a) is filled with a liquid
of density p. If the spheres are in motion, the inner one with velocity U in the x-

direction and the outer with velocity ¥ in the y-direction. Find the velocity potential
and the kinetic energy of the liquid motion at the instant the two spheres are
concentric.

Fourth question: (40 marks)

2 2
If z =ccosw , show that d PR =1. Hence prove that the streamlines

2 .
¢? cosh? W ¢? sinh? v

are confocal ellipses and the equipotentials lines are confocal hyperbola. Prove that
the circulation round any one of the ellipses is 27 .
Uil ol
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1) Differentiate between each of the followings: (15 Mark

1. Viscose and Flame Retardant Rayons

2. m-Aramid and p-Aramid fibers

3. Strength, resiliency, laundering, and effect of acids of wool and silk
4. Effect of acids and alkalis on polyamides and polyesters

5. Cross-Linking of wool and cotton

2) Mark (\) or (x) and correct the Wrog_g statement: (10 Marks)

1. The most important polyester in commercial terms is PET ()
2. Acrylic fibers have low resistance to min€ral acids and to weak alkalis )
3. Cotton fibers are readily degraded by alkali, but more stable in acids @)
4. In the absence of oxygen, PE is stable to over 300 °C O
5. The principal protein constituent of silk is keratin )

6. Increase the strength of intermolecular attractions decrease the fiber strength ()
7. Above 140 °C, the mechanical performance of the wool is reduced k3
8. Flexibility of the linear polymer chain is not important in fiber forming polymer ()
9. The scouring process involves treatment of the cotton at the boil for two hours ()

10. Oxidizing agents have little effect on acrylic fibers ()

3) Choose the correct answer: (10 Marks)

1. The optimum conditions required for peroxide bleaching of cellulose are treatment

for about two hours at a temperature of ........

a) 75 °C b) 95 °C c) 128 °C | d) 140 °C
Zi i crystalline structure forms when cellulose is precipitated from solution in
liquid ammonia

a) cellulose III b) cellulose II c) cellulose I d) cellulose IV

Aadilf dakiall b AL s
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ANSWER THE FOLLOWING QUSETION :

[1] (a) If M and S are two convex sets prove that: M+S, M-S and &M are convex sets?
(b) Draw and examine the convexity of the sets
M={(x,y) ER%:x*+y?>—-25<0, y=3—x,xy=0},

40 deg.
S={(x,y) ER%:y<4x?,y<5-—x,xy =0} (Wdes)

[2] (2) Prove that; If £ is a convex function on SCR”, a.€R be a real number, then
(i) Le={x:xeS. f{lx)<a} isa convex set,
(ii) o f is a convex function (20 deg.)
(b) IfAX) is differentiable in on a convex set M, then AX) is convex iff: (15 deg.)

S (x)=f (2,)2(x,=x,) Vf (x,) Vx,x,eM

[3] Solve the following CNLP using K-T conditions: (35 deg.)
Min f (X )=x]+x;—4x,—6x,

Subject to M ={x,+x,<3, —2x,+x,<2, x,x, 20 .

[4] (2) Use the univariate method to
minf (x,x,)=x,—-x, +2x 7 +2x x, +x

with the starting point (0.0) and probe length & =0.01. (20 deg.)

(b) Use newton method to minimize
f(X)=6x}—6xpx,+2x;—x, —2x,
with the starting point at (0,0). (20 deg.)

[EXAMINER | E. Ammar | Good luck
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Answer all the following questions:

First Question:

-. Prove that I‘p ———ln\/_

* b~ Show that &' i/ =0

" ¢-Prove that any tensor of rank two can be represented in terms

~ of symmetric and skew symmetric tensors?
Second Question:

- - 87 is a mixed tensor of rank two?
b- A surface of sphere has radius b. By using the coordinates (x?,
x2) = (8, ¢) find a metric form g;; and g% and determine the
kind of the surface?

Third Question:

a- F2 and Hp are two tensors. Prove that their multiplication
- is_a tensor. Fmd also the possibilities of inner product?

(Best wishes)

Examiners: | Dr. Afaf Mohamed Farag
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ANSWER ONLY (5) QUESTIONS

(a) Show that, the eigenvectors corresponding to distinct eigenvalues of a Hermitian
operator are orthogonal. (20 Degree)
(b) Show by integration that the expectation value of the position and momentum for the
mixed state are a periodic function, what is the frequency of the oscillation? (20 Degree)
. Find, in the three-dimensional coordinate system, the eigenvalues and the corresponding
eigenfunctions (eigen spectra) of a particle which is attracted isotropically to a fixed center
by a force proportional to the displacement from that center. (40 Degree)
(a) Show that for the Hermitian operator A, all of its eigenvalues are real. (20 Degree)
(b) Drive the matrix elements of the Hamiltonian operator H for the linear harmonic
oscillator. (20 Degree)
Having the operator matrices of the Hamiltonian of the linear harmonic oscillator as a basis
function, verify the uncertainty principle for the superposition state in form:

(x,t) = % [%(x,t) + ¥, (x,0)] - (20 Degree)
For the two-dimension isotropic harmonic oscillator, identify the eigenfunction and the
corresponding eigenvalues and describe the degenerate instances. (20 Degree)
(a) In the spherical coordinate system, show that the time-independent Schrodinger
wave equation can be written as a redial part R(r) with a potential function V(r) and
an angular part Y (8, ¢). (20 Degree)
(b) Discuss non-degenerate first order perturbation theory for solving the independent
Schrodinger wave equation. (20 Degree)

Drive the matrix formulae of the operators l'f‘x , P2, X and X’fora particle having a

simple harmonic motion (pure state), apply the matrix element to prove the uncertainty

principle for the harmonic motion. (20 Degree)
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