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Answer the following questions:

Question #1 [20 Marks]

a) State the main advantages of neural networks?
b) What is the purpose of using activation function? State its different types?

c) What is the difference between

1. Action potential and activation function 2. Feedforward and feedback neural networks?

3. Supervised and unsupervised learning 4. Digital computers and neural networks
d) Draw the diagram of:

1. Biological neuron 2. Artificial neuron

3. Single layer neural network 4. Multilayer neural network

5. Competitive neural network 6. Hopfield neural Model

Question #2 [20 Marks]
a) Describe how to represent the following characters (L and M) on the computer screen and

then design a Hebb net to classify between L and M characters?

b) Construct an architecture graph that describes the following:
1. A fully connected feedforward network has 8 source nodes, 2 hidden layers, one with 3
neurons and the other with 2 neurons, and a single out put neuron.

2. A feedback neural network has 3 source nodes, 2 hidden neurons, and 4 output neurons.

¢) An odd sigmoid function is given by:

X

\/1+x2

State the limits of this function? show that the derivative of ® (x) with respect to x is given by:

O(x) =

0 _ DX

x 3

What is the value of this derivative at the origin?
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d) Consider the pseudolinear activation function ®(x) shown in Fig. 1.

1. Formulate ®(x) as a function of x.

2. What happens to ®(x) if a is allowed to approach zero?

D(x)
A

U

0.5U

v

-0.5V 0.5V

Fig. 1
Question #3 [20 Marks]
a) Design a neural network to perform the following logic operations NAND, OR, XOR?

b) Realize the following equation by using neural networks:
7 3 4 4
V18X +9Y (8X —-4Y)?

Draw the architecture of the network and state the values of weights and activation functions?

¢) A 2-2-2-1 feedforward neural network has the following weight specification:

between the input and first hidden layer:

wll=4 wl2=15 w21=2 w22=-2

between the first and second hidden layer:

wll=2 wl2=3 w21=-3 w22=4

between the second hidden layer and output layer:
wll=-1 w2l=1

1. Draw the network structure (write the values of weight between connections).

2. Suppose that all neurons operate in their linear region. Write the input output mapping
defining the network.

3. Assume that the activation function is sigmoid for all neurons. Write the input output
mapping defining this new network.
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PO<Z<z) 5 dlt &L

.00

Z .01 .02 .03 .04 .05 .06 .07 .08 .09
0.0 | .0000 .0040 .0080 .0120 .0160 .0199 .0239 .0279 0319  .0359
0.1 |.0398 .0438 .0478 .0517 .0557 .0596 .0636 .0675 0714 0753
0.2 |.0793 .0832 .0871 .0910 .0948 .0987 = .1026 .1064 .1103 .1141
0.3 [.1179 1217 1255 .1293 1331 .1368 .1406 .1443 1480 1517
0.4 |.1554 .1591 1628 .1664 .1700 .1736 .1772 .1808 ~ .1844 .1879
05 |.1915 1950 .1985 .2019 .2054 .2088 .2123 2157 .2190 .2224
0.6 [.2257 .2291 2324 2357 2389 2422 .2454 2486 .2517 .2549
0.7 |.2580 .2611 .2642 .2673 .2703 .2734 .2764 .2794 .2823 .2852
0.8 |.2881 .2910 .2939 .2967 .2995 .3023 .3051 .3078 .3106 .3133
0.9 |.3159 3186 .3212 .3238 3264 .3289 .3315 .3340 .3365 3389
1.0 | .3413 .3438 3461 .3485 .3508 .3531 .3554 3577 3599 .3621
1.1 |.3643 3665 .3686 .3708 .3729 .3749 .3770 .3790 .3810 .3830
1.2 |.3849 .3869 .3888 .3907 .3925 .3944 3962 .3980 3997 4015
1.3 |.4032 4049 .4066 .4082 .4099 4115 4131 4147 4162 4177
1.4 | 4192 4207 4222 4236 .4251 4265 4279 .4292 4306 .4319
1.5 | 4332 4345 4357 4370 .4382 .4394 .4406 4418 4429 4441
1.6 | 4452 4463 4474 4484 4495 4505 4515 4525 4535 4545
1.7 | .4554 4564 4573 4582 4591 4599 4608 - .4616 - .4625 . .4633
1.8 | AB641 4649 4656 .4664 4671 4678 4686 .4693 .4699 .4706
1.9 | 4713 4719 | 4726 4732 4738 4744 4750 - 4756 .4761 .4767
20 | .4772 .4778 4783 4788 .4793 4798 4803 .4808 .4812 .4817
2.1 | .4821 4826 .4830 .4834 4838 4842 .4846 4850 .4854 4857
2.2 | 4861 4864 4868 .4871 4875 .4878 .4881 .4884 4887 4890
23 | 4893 4896 .4898 .4901 .4904 - .4906 4909 - 4911 4913 4916
24 | 4918 4920 4922 4925 4927 4929 4931 4932 4934 .4936
25 | .4938 4940 4941 4943 4945 4946 4948 .4949 4951 .4952
26 | 4953 4955 4956 .4957 4959 4960 .4961 - .4962 4963 .4964
2.7 | 4965 .4966 4967 .4968 4969 .4970 4971 4972 4973 4974
2.8 | 4974 4975 4976 4977 4977 4978 ' .4979 4979 4980 .4981
2.9 | .4981 4982 4982 .4983 4984 4984 4985 4985 4986 .4986
3.0 | .4987 4987 4987 4988 4988 .4989 4989 - .4989 4990 .4990
3.1 |.4990 4991 4991 .4991 4992 4992 4992 4992 .4993 .4993
3.2 | .4993 4993 4994 4994 4994 .4994 4994 4995 4995 .4995
3.3 | .4995 4995 4995 4996 4996 4996 4996 .4996 .4997

.4996
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Answer the following Questions.
Question (1)
(i) What are row operations? (3 Marks)

(if) Determine the LU factorization of the coefficient matrix of the system (8 Marks)
3x,-13x,+9X,+ 3x,=-19
-6 X+ 4X,+ X;-18x,=-34

6X,- 2X,+2X,+ 4x,= 16

12x,-8X,+6X, +10x,= 26

(iii) Find the least squares line approximating the data in following Table
X 2 4 6 7 12

Yi 1 D 7 10 11 (4 Marks)

Question (2)
(i) Define characteristic polynomial p(2) and the spectral radius p(A)of

amatrix A. Find |AxX] . Al o P=2 (6 Marks)
2 1 0 0
A=-3 0 1}, x| 1
1 20 2
(ii) Determine the trigonometric polynomial that approximates the
f(x) - |x| on[-7, 7 ]. (Sditarl)
(iii) Show that the linear system (6 Marks)
4x, +3X, = 24
3x, + 4X,- Xz= 30
- X+ 4x,=-24

has the solution (3, 4,-5)t , and using x© = (I,I,I)t find the first two iterafions
of the SOR method with the optimal choice of @ ( p(T,)=0.24). Find the error?

Al @ i aasy By



Question (3) ‘
(i) Define two means for measuring the amount by which an approximation to

the solution fo a linear system differs from the frue solution to the system.
(3 Marks)

(i) Solve this system of linear equations: (9 Marks)

0.0001x+y = 1

X+y =2

using (a) no pivoting, (b) partial pivofing, (c) and scaled partial pivoting. |

Carry at most five significant digits of precision (rounding) to see how finite
precision computations and round-off errors can affect the calculations.

(iii) Let T,(x) denote the Chebyshev polynomial, Show that
T (X)=2xT,(x)-T, ((x) n>1 (3 Marks)

n+1 T n+l

Question (4)
(i) Derive the Legendre polynomials {F,(x)} of degree 2in -1, 1] using
Gram-Schmidt process. Then find the least-squares polynomial of degree Z in
[—1, 1] for the function f(x) - e*. (5 Marks)
(ii) Prove that the sequence
< (&1, c, k21
is convergent to the unique solution of x =T x+c iff p(T)< 1. (5 Marks)
(iii) Show that the following function G:-Dc R? —» R? has unique fixed point in

2 42 2
be +x2+8 X, x2+x1+8

D={(X1,x2)20_<_x1,x2_<_1.5},G(Xl,XZ)=( T 0 ] (5 Marks)

Best Wishes; Dr. Tamer Mohamed El-Azab
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Mansoura university Final Exam 1-st term Subject.  Stochastic processes
Faculty of science 2012-2013 Time: 2 hours
Math. Depart. Program: Comp. Science& Statistics Date: 25/12/2012

Answer the following questions
Q1: (20 marks)

(a) Three coins are placed in a row on a table. At each stage, a coin selected at
random and turned over. Let X, denotes the total number of heads out of n_th
trial.

1- Show that {X,,,n = 1 }is a Markov chain.

2- Find its transition probabilities matrix.

(b) Give an example of stochastic process with continuous state space and
discrete parameter space. ‘
02: (20 marks)

(a) Define renewal process
(b) Let {X,,n=0,12,..}is a Markov chain. Prove the Chapmen-Kolmogorov equation

0
(n+m) __ npm
BI™ = PrEL.
k=0

() Suppose that if it rains today, then it will rain tomorrow with probability 0.4, if

it dry today, then it will rain tomorrow with probability 0.8.

(1) Find the probability that 3 October is a dry day ,given that 1 October is a rain day

(i1) If we know that 1 October is a dry day with probability0.25, find the probability
that it will rain on 3 October.

Q3: (20 marks)

(a) If N(r)is a Poisson process and s <¢, then find P(N(s)=k/N(t) = n).

(b) Suppose that people immigrate into a territory at a Poisson rate A =1 per day
(1) What is the probability that time until the second immigrant arrives 2 days at
most?

(i1) What is the probability that elapsed time between tenth and eleventh arrival
exceeds 3 days?

Q4: (20 marks)
(a) State two equivalent definitions for nonhomogenous Poisson process.
(b) Suppose that families migrate to an area at a Poisson rate 3 families per week. If
the number of people in each family is independent and takes on the values

1,2,3 with respective probabilities%,%,%. Find the expected value and variance of the

number of individuals migrating to this area during a fixed six week period

Good luck
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Answer the following five questions:
1-  a- Give two distinct equivalent definitions of lattices.

b- Give an example of each of:

- A partially ordered set (poset) but not a meet semilattice.

- A non- modular lattice with 7 elements.

1
2
3 - A modular lattice but not distributive with 6 elements.
4 - A distributive lattice having » elements for each 7.
5 - An <-homomorphism between two lattices,
but not v- homomorphism.
c- Prove:

I-If o <b)&ar<by D>aray<b Aby.

(6 points)

(2 points)
(2 points)
(2 points)
(2 points)
(2 points)

(2 points)

2- If a<c,thenav (bac)< (avb)Acforeach lattice. (2 points)

2- a- Let (L, v) be a join semilattice as an algebra.
Find a semilattice (L, <) as a poset equivalent to (L, V).
b- Give an example of a v-semilattice but not A-semilattice.
c- Give all v-semilattices with 4-element set.

d- Give all lattices with 5 elements.

3- a- For a group G = (G ; ), Show that the set of all normal

(% points)

(& pointo)

(fgpoints)
(lpoints)

(10 points)

subgroups V(G) of G with the inclusion < forms a modular lattice.

b - Find the set of subgroups Ss3z(2), of the group of integers

(10 points).

(Z, +) containing 18Z. And then give the Hass Diagram of the

lattice. S13z(2). Is the lattice S)5z(2) distributive? Why?

4- a- Let L=(L ;v , A) be a lattice.
Prove that:
L is not modular. = L has a sublattice = N.

(8 points)

b - Determine the lattice I,( L) of all v-ideals and the lattice Con (L)

of all congruences of a lattice L with 3 elements.

Examiner : Dr. Magdi H. Armanious
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Full Mark: 80 points

(12 points)
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Answer the following questions
Q1: ( 20 marks)
(a) Define the following
Stochastic process-Markov chain- Stationary Markov chain (9 marks)
(b) Let {N, (), >0} and {N, (), >0} be two Poisson processes having
respectively rates 4,,4, and let N(r) = N,(r) + N, (), then show that
{N(®),t > 0}is a Poisson process with mean (4, +4,)1. (6 marks)
(¢)If{N(t), t= 0} isaPoisson process and s <t , then for any X find

» [N(S) “Kfo ol (5 marks

Q2: (20 marks)
Let {X,,n=0,12,.}is a Markov chain with state space §={0,,2}has a

0.1 02 0.7
transition probability matrix P={0.8 0.1 0.1| and starting vector
0.1 0.8 0.1
a, =(0.2,0.5,03). Find
(i) P(X, =2) (ii) P(X, =0,X, =L X, =2)(iil) P(X; =2X, =1)
0Q3: (20 marks)

Consider a Markov chain with state space S = {0,1,2} and transition

probability matrix P = . Find the stationary distribution for it if

Oy | b oo |4 | s
ST ST S I U
B | b e | O]

exists.

Q4: (20 marks)

(a) Consider a Poisson process {N(¢),t >0} with rate 4, and let 7, denote

the elapsed time between the (n-1) _thand then_th event. Find the
probability distribution of 7. (10 marks)

(b) Suppose that people immigrate into a territory at a Poisson rate 4 =2
per day
(i)  What is the expected time until the eleventh immigrant arrives?
(i)  What is the probability that elapsed time between ninth and tenth
arrival exceeds 3 days? (10 marks)
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Answer the following five questions:

1-  Give two distinct equivalent definitions of lattices. (5 points)
And then give an example of each of: (each item 3 points)
a- A partially ordered set (poset) but not a lattice,
b- The smallest non- modular lattice,
c- A modular lattice but not distributive,
d- A distributive lattice having more than 4 elements,

e- An < - homomorphism between two lattices but not v- homomorphism.

2- a- Let (L, A) be a meet semilattice as an algebra. (10 points)
Find a semilattice (L, <) as a poset.
Give an example of a A-semilattice but not v-semilattice.
b- Give all v-semilattices with 4-element set. (5 points)
c- Give an example of a modular lattice, but not distributive (5 points)
with 7 elements.

3- For a commutative group G= (G ; *).
a- Show that the set of all subgroups Sy(G) (6 points)
containing a subgroup NN of G forms a lattice.
b- Find the set of subgroups $;27(2) of the group (6 points).
of integers (Z, +).
c- Give the Hass Diagram of the lattice. S;;7(2). (8 points)

Is the lattice S;,7(2) distributive? . wﬁy‘{

4- a- Leta, x,y be any three elements in a lattice L= (L ; v , A). (10 points)
Prove that:
Lismodular @ “aAnx=aAny&av x=avy&x<y=>x=y*“

b- Give two equivalent definitions of a v-ideal of a lattice (4 points)
L={L;v ,A).
¢ - Define a congruence relation 6 on a lattice L= (L ; v , A). (6 points)

And show that each congruence class [¢]0 is a convex sublattice.

L e
T T 1
Examiner : Dr. Magdi H. Armanious Full Mark: 80 points
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Answer the following questions (20 marks each)

Qi

(i)  Solve the system

2x; — x5 +x3 = —1,
3x; + 3x, +9x3 =0,
3x; + 3x, + 5x3 = 4,
using the LU-decomposition.
(ii)  Find the linear least-squares polynomial to approximate the following
data
X; 2 4 6 8
Vi 2 11 28 40
(iii)  Show that the boundary value problem

. 2 2 sin({n(x))
y =-;y +-};—2-y+—————-x2 i 1€ %<2,
y(1) =1, y(2) =2,
has a unique solution in D = { (x,y,¥")|1<x <2, —o0<y < x,
—oo <y’ <o},

Then explain how to use the linear shooting method to approximate
y(1.1) [take h = 0.1]

Q.

(i)  Define the spectral radius p(4) of matrix A.
(i)  Apply Gauss-Siedel method to find the second approximation of the
solution of the system
10x; — x5, +2x3 = 6,
—x1 + 11xy — x5 + 3x, = 25,
2x1 — x5 + 10x3 — x4 = —11,
3x, — x3 + 8x, = 15,
take x(© = (0,0,0,0)°.
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Answer the following questions (20 marks each)

Qi

(i)  Solve the system

2x1 — x5 +x3 = —1,
3x; + 3x, +9x3 =0,
3x; + 3x, + 5x3 = 4,
using the LU-decomposition.
(ii)  Find the linear least-squares polynomial to approximate the following
data
X; 2 4 6 8
Vi 2 11 28 40
(iii)  Show that the boundary value problem

Z 2 in(In(x
y”=—;y’+-}-c—5y+s—n(72£——)l, A
y() =1, y(2) =2,
has a unique solution in D = {(x,y,y')|1<x <2, —oo<y< oo,
—0 <y <w},

Then explain how to use the linear shooting method to approximate
y(1.1) [take h = 0.1]

Q.

(1)  Define the spectral radius p(A) of matrix A.
(i)  Apply Gauss-Siedel method to find the second approximation of the
solution of the system
10x; — x5 +2x3 = 6,
—x1 + 11x; — x5 + 3%, = 25,
2x1 — x5 + 10x3 — x4 = —11,
3x, — x3 + 8x4 = 15,
take x(© = (0,0,0,0)°.
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(i)

(iv)

Prove that the sequence

¥ = Tkl e, k>1
is convergent to the unique solution of x =Tx + c iff p(T) <1
Derive the SOR procedure to accelerate the convergence of Gauss-
Siedel method.

Qs
(i)

(ii)

(iif)

Derive the Legender polynomials {P,} of degree 2 in [—1,1] using

Gram-Schmidt process. Then find the least-squares polynomial of

degree 2 in [—1,1] for the function f(x) = e™*.

Let T;,(x) denote the Chebyshev polynomial:

- showthat T,.,(x) = 2xT,(x) — Tp_1(x), n>1.

- Show that {T,,} are orthogonal in [—1,1] with respect to w(x) =
1

Vi-x2’

Find the trigonometric least-square polynomial of degree two for
f(x) = xon [—m, mr].

Best wishes Prof. E. M. Elabbasy
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Examiner: Dr Sameh Askar e “ > Semester: January

Quesﬁon"flféi Let f:Q — R, f € C? be defined on an open set £2 € R then f is convex on 2 & Vx €
£ the Hessian H(x) of f at x is positive semi-definite matrix. (7 marks)

[b]l Based on the fact says that: if g(x) is strictly convex and f(x) is strictly convex, where x € R"
2 2002
then (fog)(x) is strictly convex . Show that f(x1,Xq, X3)=€*17*2%%3 js strictly convex. (5 marks)

[c] Define the following: epigraph, convex function. Explain the geometric meaning of a convex
function. (4 marks)

Qu%ﬁdn 2-a. Define the following: Local minima, global minima, saddle point. (3 marks)

[bl Prove that if L(x, &) has a saddle point (X, o) for all g = 0 then g(x,) < 0, 1,g(x,) = 0 for
the NLPP of Minimizing f(x) subject to g;(x) <0,i =1,2,..,m. (5 marks)
[el Use Kuhn-Tucker conditions to solve the following NLPP:

Minimize  f(x) = x% + 2% + x5 + 40x, + 20x, — 3000
s.t. x1 = 50, (8 marks)
x1+x, 2100, xq+x,+x3 =150

Question 3-a; Write down Kuhn-Tucker conditions for the QPP defined as follows:
1
Max f(xq, X2, ..., Xy) = Xj=1 €X; + EZ}’=1 Dk=1CjkXjXk
Z?:l Ayx; < b;,i=1,2,.,m
Xj = 0,j=12,..,n
Cik = Ckj, V j, k

(5 marks)

[b] Use Wolfe's algorithm to solve: Max z = 4x; + 2x5 — x% . x% — 5 subject to:
X1 +Xx2 <4,x4,x3,20. (7.5 marks)

[e]l Under what conditions should the following general quadratic form be convex?

f(x) =cx+ %xTQx

where, xT, ¢ € R™ and Q is a symmetric n X 1 real matrix. (5 marks)

Question 4-a: Use Beale's algorithm to solve: Max z = 2x4 + 3x, — x2 subject to:
/ 1 1
X1+ 2x3 < 4,x4, Xy = 0. (7 marks)

[b] Suppose you have a bi-objective function with a set of solutions, A = (8,5),B = (9,2),C = (12,1),
D = (11,2) and E = (16,2). Define the domination principle and apply it on those solutions to find
out dominated and non-dominated solutions with their ranks. (5 marks)

[c]l Show that the solutions of the following problem (Binh problem):

f1(xg,%3) = x% + x2

Hinimize {fz (e22) = (x + 5)2 + (e + 572
Subjectto —-5<x,;<10,-5<5x,<10
obtained by the weighted-sum approach depend on the weight w,. Plot five solutions on the trade-off
surface for w, € [0, 1] step 0.2. (6 marks)
Best wishes and goad Cuck, the examiner...,
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Answer the following questions

Question 1-a: Mark true or false and correct the false ones

i

Any hyperplane divides R™ into two open half spaces.

A hyperplanc is a closed and convex set.

w Do

Any continunous [unction on a compact set attains its minimuam on the set.

The intersection of an infinite number of closed halfl spaces is called a polytope.
I A= {x;,x,} then H,(A) ={x:x =ax; + (1—a)x,, 0<a <1}

A simplex in n-dimension has n + 1 vertices.

A matrix is called positive-semi deflinite if zEAz > 0 for all z # 0.

The lincar fanction z = 2xq + 4x, attains its extreme values at the vertices.

YR e s

A feasible solution is a solution on which at least one of the constraints is violated.
. The set of all feasible solutions forms a strictly convex sct.
. The simplex method solves any sort of linear programming problems.
A basie solution is a solution for the system of equations Axg = b.
Any basic solution is basic feasible solution.
Any feasible solution can be reduced to a basic feasible solution.
A convex combination of a finite number of different optimum solations is also an optimum
solution.
. The simplex approach was developed in the late summer of 1947,
For only L.P.P.,, Min z = —Max {z}.

18. The dual of dual is primal. [15 marks]

b:- The strategic bomber command receives instruction to interrupt the enemy tank production.
The enemy has four key plants located in separate cities, and destruction of any one plant will
effectively halt the productions of tanks. There is an acute shortage of fuel, which limits the
supply to 45000 litres for this particular mission. Any bomber sent to any particular city must
have at least enough fuel for the round trip plus 100 litres. The nuniber of bombers available to
the commander and their descriptions are as follows:

Bomber type | Deseription | K/ litre | Number available
A Heavy 2 : 40)
B Medium 2.5 30
Information about the location of the plants and their probability of being attacked by a medium
bomber and a heavy bomber is given below.

Probability of destruction
plant | Distance [rom base (km) by

A heavy bomber

medium bomber

3
4

400
450
500
600

0.10
0.20
0.15
0.25

0.08
0.16
0.12
0.20

Formulate it as a L.P.P. to see how many of each type of bombers should be dispatched, and how
should they be allocated among the four targets in order to maximize the probability of success?

Please see overleaf [5 marks]




Question 2-a: Prove that a function f:Q = R defined on a convex set O € R™ is convex if and
only if forall x,y € (0, A € [0,1] then f(ax + (1 = a)y) < af (x) + (1 — @) f(y). Interpret the
geometric meaning of convex function. {7 marks]

bi- Solve graphically the following L.P.P.: Max z = x, + x, subject to —2x; + %, < 1,x; < 2 and
X1+ %, <3,x1,x, = 0. [5 marks]

¢- State and prove the reduction of feasibility theorem. [8 marks]

Question 3-a: Use the big M-method to solve: Max z = 3x; + 2x, subject to 2x; +x, < 2,
3x1 + 4‘X2 = 12, xl,xZ > 0. [IOma.rks]

bi- Use the simplex method to solve:

Max z = 2% + 3%,

Subjectto —x; +2x, <4
X% +3x,<9 . [10 marks]
X1 +x, <6
X1, X, Unrestricted

Question 4 Given the objective function: f(x) = 6x; + 7x; + 3x3 + 5x, and the inequality
constraints,
5x1 + 6x3 —3x3 + 4x, = 12,
Xy + 5x3 — 6x4 = 10,
2xy + 5x, +x3 4+ x4 = 8,
X1,%3,%3,%4 = 0

[find the optimum basis fcasible solution that gives a minimum value for the objective function
by using the dual simplex method. [20 marks]

Best wishes and good luck...
Dr Sameh Askar
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1) b)”Detérmme the values of Y, X, and J
after execution of the following:
i :Y_.zo ’
f'vDO 10 J~l 9:2 G
| HIFg*2 LE. 13)X—X+3 O
o byewex o
g CONTINUE
[|END

118
| each

@

x’“ cos(\/x/ +7r/8)

: 1 -5-=5':—:7£:136'g x|+ — -
‘ i 3 4

b) | i- Write 1001cal express1on correspo dir .('.NOT (X LE 120)) R=X+31.0

ii. Determine the correct format expfessmh and correct the wrong from the following:
1. 100/ |[FORMAT(10X,13F6.2) 8

2. 200] |[FORMAT(4F7.2,4E13.8)
3. 300 [FORMAT(712,6F5.3.3E12.5)

P10 =



Quantum Mechanics I

4.a)

For spin corresponding to s =1/2, what are the eigenvectors of S’x, s , and Sz ? 6
b) | Consider the motion of a spinning, but fixed electron which is in a constant uniform
magnetic field that points in the z- d1rect10n Suppose that the electron is initially in the
S L 12
Hamiltonian H,(7,?) : 9
to another state k of
L
7

11
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Answer three questions . All questions carry equal marks

Question 1:

1-A) TRUE / FALSE

Circle T if the statement is true or F if the statement is false.

1. Java is an object-oriented programming language.

2. JVM is a shortcut for Java Virtual Machine.

3. Compiled Java code is bytecode.

4. Ifx =35,y =10 and z = 4, the expression (x <y) && (y = z) will return a value of false.
5. InJava, the identifiers A5 and a5 refer to the same variable.

6. An identifier in Java must start with a letter, an underscore , or a dollar sign.

1-B) Fill in the Blanks
Complete the following sentences.

1. The ....... keyword is used in Java to declare a variable as a constant.
2. The command we use to compile Java code is ............

3.The double ampersand (&&) is the symbol used in Java to represent the ............ logical operator.
4. Java haseight ............. that are built into the language.
5. When writing nested if statements, not using, or, the improper use, of braces can easily lead to ......... errors.

6. A do/ while loop in Java is similar to a while loop, except that ............

7. The ........... statement in Java aborts current iteration of loop and goes to the next iteration of the loop.
. RE— appears in a .class file.
D sansinin breaks the loop whenever it is called.

10. The value in a switch can be of type ..........

1-C) MULTIPLE CHOICE
Select the best response for the following statements.

1.Which of the following symbols is used in Java to represent the AND operator?

a. &&.
b. %%.
c. 72
d. |

2.Which Java statement can be used as an alternative to using extended ifs?
a. switch.
b. level.
c. for.

d. when.
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3. Which of the following is most frequently used to determine the possible results of expressions containing
logical operators?

a. logic table.
b. expression simulator.
c. truth table.
d. expression generator.

4. Which term below is used to describe a program that can handle invalid inputs without crashing and does
not produce meaningless results?
a. iron-clad..
b. foolproof.
c. robust.
d. stout.

5. Which of the following operators has the LOWEST (will be evaluated after all other operators) order of
precedence?
a. ||
b. &&.
C: 2=
d. L
1-D) If b1 and b2 are of type boolean , bl=false and b2=true.What is the value of the following expressions ?

a. bl && b2
b. bl || b2
c.b2 || bl
d. !'bl
e. (!bl) && b2
Question 2:

2-A) Study the following do / while loop. How many times will it execute? How will the output look?

intx=5;
do
{
x=x+2;
System.out.print (x +" ") ;
} while (x <30);

2-B) What is the final value of x after executing the following Java code?

intx=0;
for (int i=3 ; i<= 5 ; i++)
{
x +=1;
for (int j =0 ; j<3, j++)
{
x +=1;
}
}

System.out.println( "x =" +x);
2-C) What does the following code output?

for (int i=0; i <6 ; i++)
{
for (int j=i ; j>= 0 ; j--)
System.out.print (j+" ");
System.out.printIn();

}
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2-D) What is the output for the following segment of the Java code?

for (int a=1,b=20;a <b; a=a+2, b=b-2)
{

System.out.println("a="+a+ " and b =" +b),

}

2-E) What is the output for the following segment of the Java code?
for (int i=0;i <3 ; it++)

{
System.out.print (" Pass"+i+":");
for (int j = 0; j<100; j++)

{
if (j == 10) break;
System.out.print (" j" +" ");

}

System.out.printIn();

}

System.out.println(" Loop Complete.");

2-F) What is the following Java code print out?

it =0, g=1;
for (int i=0;i<=15;i++)
{
System.out.printIn(f);
f=f+g;
g=f-g;
}

Question 3:

3-A) : Multiple Choice / Fill in the Blank :
1. In Pascal, the code in a procedure is only executed when the procedure is

a. called b. declared c. compiled
2. In Pascal, "assignment" of a variable is the name given to

a. specifying a storage location for a variable
b. storing a value in that variable
¢. declaring the type of a variable

3. In Pascal, if you want the variable called "hits" to take on values which are whole numbers (no

fractional part) it should be declared as type ..............

4. In a Pascal program, if you want a program statement to be ignored or otherwise have no effect upon

execution of the program, you can

precede the statement with the word "ignore"

put the statement inside double quotation marks
put the statement inside single quotation marks
make it into a comment by enclosing it with "{ }"

a0 o

5. In Pascal, the "case" statement is another form of what statement?

a. while b. repeat c. for d,.if

6. In computer programming, the sequence of instructions that solves a problem or task is called an

............
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7. Which of the following is NOT true about comments in a Pascal program?
a. they are used to help humans understand the program
b. they help Pascal discover semantic errors in a
program
c. they are used to help humans debug a program
d. they are helpful in allowing others to extend or
maintain a program

8. In Pascal, if you want the variable called "batting_average" to assume values to parts in one thousand
(e.g. 0.409) then it should be declared as type ..............

9. If you want the variable called "won" to be either true or false, it should be declared as type ...........
10. How many times will the following loops execute? (Assume count is an integer)

a) forcount:= 6 downto 0 do
writeln(‘hello");

b) count := 0;
while count >= 0 do
begin
count := count - 2;
writeln('hello");
end;
3-A) Express the following relationships, using Pascal:
(i)a>b>c (i)i=j=k
3-B) Mention six standard functions in Pascal with all details about their arguments.
3-C) Write a Pascal program to read the value of a positive integer n as an input data and then
n r+l
compute Z (Vi ;
r=1 r

3-D) Write a Pascal program to read the elements of a matrix A =(a and then compute the sum

)
1,j 7 nxn
of all elements of A above the main diagonal.

5 Question 4:

4-A) What are the main differences between while / do and repeat / until loops in Pascal?
4-B) If the value of mark is 67, what will be printed after the execution of the following Pascal code?
case mark div 10 of

7,8,9,10 : write (' Very Good");

6 : write(' Good");

5 : write (' Fair');

4 : write('Poor");

0,1,2,3 : write(' Fail")
end

4-C) Write a Pascal function subprogram Big to evaluate the smallest value for three given integers.

4-D) In the game of buzz-fizz each player adds one to the previous player's number and calls out the
number unless it divides exactly by three or five. If it divides by three he calls out 'buzz' instead and if
it divides by five he calls out 'fizz'. If it divides by both three and five he calls out 'buzz fizz'.
construct a piece of Pascal code to output the numbers one to one hundred, in figures, substituting
'buzz', 'fizz', or 'buzz fizz', if appropriate.

===================== ENDOFEXAM==================
Kind regards,
The examiner
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Answer the following questions

No. of Questions:4

Total Mark:80

Question: 1

(20 marks)

(a) Ifitis possible solve the following mathematical models by using

the graphical method.

Maximize  Z =4x, +5x,,
X+ %235,

2x, +4x, <16,

X, %o 2 O

Minimize

.. Subject to ... Subjectto
@ (%)

- Z=4x+3x,,

XX 23,
%+ %, 58,

% %52 0.

Maximize — Z =x, +3x,,
subject to -x, +3x, <9,
(iii) x + x,56,
Xp= Xy 22,

x,x, 20.

(b) Express the following L.P in the standard (matrix) form:

Maximize Z =4x,+2x, +6x;,

subject to 2% +3x, + 2x, 23,
3x, +4x, =8,
6x —4x,+ x; <10,

X, Xy,%; 2 0.

Question:2 (20 marks)

(a) Use The big M-method to solve
Maximize — Z =3x+2x,,

2% % %5l

3x, +4x, 24,

X5 %52 0.

subject to




(b) Construct the dual to the primal problem:

(20 marks)

Supply
15
25

10

Maximize Z =3x,+10x, +2x;,
subject to 3x, +4x,+2x, <7,
3x,— x,+4x;=6,
6x, —4x, +2x, 210,
2, X % 2 0;
Question:3 :
(a) Find the initial feasible solution to the following transportation
problem by:
(i)  north-west corner rule,
(ii)  Minimum cost rule,
To
1 2 3. 4
1 4 | 3 |10 | 7
From
2 | 0 6 2
3 5 18 151 9
Demand 15 10 20 5
(b) By using Vogel’s approximation method solve the above problem.
Question:4

Solve the following Assignment problem:

B W -

(20 marks)

I II 11X IV
10 5 9 18
13 9 6 12
3 2 + +

18 9 12 17

WITH THE BEST WISHES
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Please answer the following questions: P PRE RN

Q1: Write short notes for the following:

Removing doubly linked list Node, draw an example.
Operations on Linked Lists.

Stack applications

Queues operations

Tree terminology

Linear collections and Nonlinear collections
Multidimensional arrays and Jagged arrays, give an example.
Algorithms and programs.

. Linked Lists and Array Lists.

10 Sequential search and Binary search, give an example.

D i el L

Q2: For the following tree, show the sequence of processing nodes for:

a. Depth-first traversals (Preorder, inorder, and postorder)
b. Breadth-first traversals @

And then find the expression trees for the following:
c. A+B*[CxD+E* (F+G)]

A-B*(C*+(D-E)
F+G*H

Q3: Show step by step how the following array can be sorted using:

d.

72 54 59 30 | 31 78 | 2 77 82 72

a. Bubble sort algorithm.
b. Insertion sort algorithm.
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Q4: Explain the following codes:
A

Public Class Node
Public Element As Object
Public Link As Node
Public Sub New()
Element = Nothing
Link = Nothing
End Sub
Public Sub New(theElement As Object)
Element = theElement
Link = nothing
End Sub
End Class

Module Modulel
Sub Main()
Dim theArray As New CArray(11)
Dim index As Integer
Forindex=0 To 11

theArray.Insert(Int(100 * Rnd() + 1))
Next
Console.WriteLine("Before sorting: ")
theArray.showArray()
Console. WriteLine("During sorting: ")
theArray.BubbleSort()
'theArray.SelectionSort()
'the Array.InsertionSort()
Console.WriteLine("After sorting: ")
theArray.showArray()
Console.Read()
End Sub
End Module

CGvod luck 3. Bbdehameed ~faway (1/2013)
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Answer the following questions

Q1: ( 13.5 marks)
(a) Let {X” ,n= 0,1,2,...} is a Markov chain with state space S = {0,1,2} has a transition

02 03 05
probability matrix P =| 0.8 0.1 0.1| and starting vector (0.4,0.3,0.3) . Find
03 0.6 0.1
() P(X,=1) (i) P(X,=0,X,=1,X,=1) (ill) P(X, :2{)(3 =1
Q2: ( 13.5 marks
(b) Let {Xn,n > O} be a Markov chain with state space S = {1,2,3} and transition
03 05 02
probability matrix 7 =1 0.6 0 0.4 |. Find the ergodic probabilities of the
0 04 06

states if it exist.
03: ( 13.5 marks)

(a)Let {X” ,n=0,1,2,...}is a Markov chain. Prove the Chapmen-Kolmogorov
equation

(n+m) __ npm
P =Y B
0

=

(b) Let {N(t),t > O} be a Poisson process with rate 1. Show that E Ul—i— o A‘ 00
as f— o,
0Q4: ( 13.5 marks
Three coins are placed in a row on a table . At each stage, a coin is selected at
random and turned over . Let {X,, ,n = 1.2,..} where X, is the number of heads
1

0 0 0
Voo ¥ o
after the n_th trial is a Markov chain with t. p.m P = /4 /4 fwe

o )0 )
0 0 1 0

started with 2 heads, then find the probability that
(a) There are 3 heads after the 1_sttrial ~ (b) There is one head after 2_nd trial.
Q5: ((13.5 marks
(a) State two definitions for Poisson process and prove that they are equivalent.
(b) Suppose that the customers arrive at a bank according a Poisson process with

rate 0.2 per minute. Each customer arriving at a bank has probability § of being

recorded. Find
(i) The probability that the number of customers are recorded is 5 in the time
interval 9 Am to 10 Am.
(ii) The mean of the number of recorded customers in the time interval 9 Am to
11 Am.




