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Answer the following four questions:

I 1- Give two distinct equivalent definitions of a lattice. (5 points)
And then givé an example of each of ,
- ()-A-partially ordered set butnot alattice, (3 poinis)
(i) Find all posets with 4 clements and determine which one. '
is a meet-lattece, a join-semilattice or lattice. , A (3 points)
(iif) A poset has more than one maximal element. ~ (3 points)
(1v) A poset has only one maximal element. (3 pvoin'ts)
(v).All lattices of order 5. : , (3 points)

2-  Inalattice L(v, A) prove that:

(1) There is always at least one maximal elementin a finite poset. (5 points)

(i) 1fpisaposet,then p’isalso a poset, (5 points)
(i) Ifay < byanday < by thenay v ar < by v by (5 points)
(iv) 1ffis a v-homomorphism , then /" is a <-homomophism. (5 points)
3- a- Give two equivalent definitions of ideals of a lattice (L, ; v , A) . (10 points)

And prove the equivalence between them.

b- Deline the principle ideal a/0 fora € 1.,

and prove that /0 is an ideal of L. (5 points)

¢- determine the lattice of ideals of the lattice ( 5 points)
4- Prove that: The lattice L =(L; v , A )is not modularif and only
if L contains Ns as a sublattice. And then give an example
of a not modular lattice of order 6 (20 points)

Full marks 80 points
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Answer all questions:

guéstionlll

a- Define:

(i)  The convex set {ii) The convex function (iii)  The feasible region

b- Choose the correct answer:
1- Which are the non-negative constraints of a linear program?

a. Xy, X; >0 b. X, X,>=0 c. X;4X,>0 d. X;+X,>=0
 2- Equation X;#2X,=5 corresponds to a in a two-dimensional coordinate
system.
a. point b. straight line c. circle d. parabola
3- A constraint must be an inequality (either "<=" or ">="). A constraint cannot be
an equation ("=").
a. True b. False

4- A solution is feasible if it makes

a. all the constraints hold. b. at least one constraint hold

¢- Show that /(x)=|x] V xeR isa convex function?

(Y+ da )
Question[2]
a- True or false : _
(i)  The union of two convex sets is convex set.
<0 is

(i) W /:R"—— R be aconcave function over a convex set Sthen

concave function. _
(iii) The extreme points of the set {(x,y): |x|<1, [y <

(iv)  Minimize Z=Maximize {-2}
(v)  The dual of the dual is primal
(vi) If / and /, are convex functions then / + /, is also convex
b- By using the Simplex method solve the problem:
Max Z=2x, +3x, Such that.

24\'[ —i—SX:, Sl 8xl +2x3 S?) x' x2 2 O

? I »

J(x)

1}are {(1,-1),(1,2

),(-1,:5_),(»1,~:§_)}
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¢- Solve the following transportation problém using the Vogel method:

| D1  m D3 D4 Availability |
01 6 LA 1 5 14
02 8 9 2 . 7 16
e 1 4 3 4 6 1.2 5
quuiremeht 6 10 15 4
(¥ )
Question[3]

a- Solve the minimum- spanning problem for given network:

b- For the following linear program, find the dual and solve it graphically:

Min Z=2x +3x, Suchthat. 2x +3x,21, 8x+2xr,23, x,x, 20

(W 2204)
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o g Final-term Exam : Mansoura University
g{ Y e, Stochastic Process College of Science
; . First Semester 2015 G Dept. of Math.
.| Time Allowed is 2 hours
Answer the following Questions: '

Q.1-
a) Define the following concepts:
1. The Markov chain and give an example.
1. Recurrent State -Transient state- Absorbing state.
2. Trreducible Markov chain please give an example
b) Four coins are placed in a row on a table. At every stage, a coin is selected at random and
turned over. Assume that X denotes the total number of heads out of four coins after the

—th trial.

I Showthat {X } isaMarkov chain.
Il Find the first step transition probability matrix P, of this Markov chain.

i

II.  If we start with 3 heads (P° = (0,01,0,0)), find the probability that, there are one head after

1% trial.
¢) Write the Chapman-Kolmogorov equations.
Q2

a) A Markov chain {X,}with transition probability matrix
0 10 00
2 0 2 00

4 4
P=0 L 0 ! 0

2 2

00 : 0 -
4 4
(00 01 0

If the initial distribution of the process is P =(0,0,0,1,0)
Find the marginal probabilities, P(X, =1), P(X, =3)
b) A Markov chain w1th t.p.m.
l-a -«
i
where0<a<1,0<ﬂ<1' ,
1. Find the eigen values of P.
2. Find the transition probablhty matrix of » step.
3. Find lim,_, P™.

Q3

a. If 7,,T,,...,T, denote the time measured from zero at which events occur according to Poisson

process with constant rate A, then prove that:

F,(t)=P(T,<t)=1- E(A’)

Where 7, isthe time till the n—th event
b. Telephone calls arrive at an exchange according to a Poisson process at the rate 2 calls per
minute. If a telephone calls just received, find the probability that the next three calls will be

arrive after 2 minutes.

s 945{ QWS
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a. Assume that P,(r) = P{X () =n| X(0) =0} and X(¢) is the number of times an event occurs in

the time interval (0,7) . Suppose that the event occurs under the following conditions:

1. Births which occur in disjoint intervals are independent of each other.
2. When there » members in the population at time t

e P {one event in (t,t + 5t)} =A,0t+o(d),
s P {two or more events in (1,1 + 51)} =0(dt),
. Let P(t) denote the probability that the population size at time ¢ is #, prove that

—c—i-P"T(t) +AP()=4_P (1), n=zl
\ dPy)
—— L= —AP{f
10 o(1)
b. For linear birth process A, =nA, and the condition
1 if n=1
ro=1 0"
0 if n-l

prove that
P)=e*(Q-e*y", n>1
where P, (1) = P{X(t) =n| X(0)=0}. s



Mansoura University ‘ . N Final Term Exam
Faculty of Sciences é‘( Data structures
\

Computer Science and Statistics, DNE: M441 2\
Credit Hour Program L™ Time allowed: 3 Hours
Answer the Following questions
1. Big-O Analysis, Introductuin to ADT, and Graphs [20 points]

a) What are Best-Case, and Average-Case complexity of Binary Search?  [5 points]
And what are Best-Case, Worst-Case, Average-Case complexity of Linear Search?

b) Using Data Structures, write an ADT [5 points]
For Course (Characteristics and Operations).
Any course has a list of students and a teacher.
We can perform operations such as: adding students, assigning a teacher, getting
the number of students, getting the teacher, removing a student.

e} Renresent the fallowino graph as adjacency matrix and incident matrix [0} nointsl

2. Abstract data types (ADTs) [40 points]
a) Trace the following program by drawing the Linked List structure [20 points]

List<int> list=new List<int>() ;
list.Append (25) ;
list.Append (79) ;
list.Append (120) ;
list.Insert (100);

b) Evaluate the following postfix expression using Stack ADT [5 points]
[ 3 8§ 2 / + ¥ 2 . 3 + |
Note that » is the power, so (7~ 2) ininfix =(7 2 ") in postfix = 49

c) Listinorder, preoder, postorder traversal on the Binary tree [15 points]

BinaryTree tree;
tree.add (5) ;
tree.add(3) ;
tree.add (8) ;
tree.add (10) ;
tree.add(9) ;

With my best wishes of success Dr. M. A. El-dosuky
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dpalall AN alsdials 7 gasa . Answer the following questions . All questions carry equal marks

Question (1)

1-a) Describe the Butcher's table for the 4™ order Runge-Kutta (RK4) method that uses 4 stages per step.
1-b) Express the Chebyshev polynomial of the first kind , Ty, (x) , n=1,2,... as a tri-diagonal determinant.
How many real zeros in the open interval ]-1,1[ for T}, (x) ?. Find these zeros. '

: d
1-¢) Apply the Adams-Moulton method to approximate y at x=0.4 given that EX = y2 +4,y(0)=0.
X

Question (2)

2-a) Find the root between 0 and 1 of the equation f(x) = x~ — 6x +4 = 0 correct to four decimal places.
2-b) In some determination of the volume v of carbondioxide dissolved in a given volume of water at
temperature 0, the following pairs of values were obtained

v 0 5 10 | 15
0] 1.8 | 145] 1.8 | 1.00

Obtain by the method of least-squares a relation of the formv=a+b 0.

Question (3)

3-a) Use the RK4 method to approximate y and z when x=0.1 for that particular solution of the system:

Y o= fxy.2)

d
£ o 4y - 2x7.=¢(X, ¥, 2)

| ,
LU

éatisfying y=(.2, z=0.5 when %=0.
3-b) Find a quadratic least-squares approximation of the form : Py (x) = aOTO (x)+ alT1 (%) a2T2 (x)

For the function f(x)= (1+x)“, -1<x <1. Compute

[N

NONOI

Kind regards
Prof. Dr. Moawwad El-Mikkawy



- First Semester:2015-2016
Subject: Neural Networks
Course code: , 442

Time: 120 Minutes

Full Mark: 60 marks

Mansoura University
Faculty of Science
Math. Dept.

Final Exam

Date: Jan. 23, 2016
Fourth Level: Statistics and computer science program

Answer the following questions:

First Question: [20 Marks]
a) Design a learning algorithm to solve a classification problem approximately
linear separable. [7 Marks]

1
b) Consider the following classification problem {p; = [0],t1 = ——1},
1

07 ] :

{pz = [—-1],t2 = 1}, {p3 = [—O.S],t3 = 1¢, Train a perceptron network
=] —q,

to solve thiz preblen using the perceptron learning rule (Take n=0.1 anc

Wo=(1,-1,0)). [13 Marks]

Second Question: [20 Marks]
a) Suppose we wish to store three vectors i1=(1-1,-1,1,1), i2=(-1,1,-1,1,-1),
and i3=(1,-1,1,-1,1). Design a Hamming network to find the wining neuron
when the input vector (7,1,1,-1,-1) is presented to this network. [7 Marks]

b) Consider the simple network below:

Inout A=0.1 .. 0.1 .

Inout B=0.7

. 02
Assume that the neurons have a sigmoid activation function:
1. Perform a forward pass on the network.

2. Perform a reverse pass (training) once (desired=1 and learning rate=1)
' [13 Marks]

Third Question: [20 Marks]
a) Draw the structure of SOM network and write its learning algorithm.
[8 Marks]
b) Apply LVQ algorithm to the following data: i1=(1.1,1.7,1.8), .. (0,0,0),
3=(0,0.5,1.5), i4=(1,0,0), is=(0.5,0.5,0.5), is=(1,1,1). Start by n(t)=0.5 and

w02 0.7 0.3
w(0) = (sz 0.1 0.1 0.9). (One epoch). [12 Marks]
Ws! 1 1 1 ‘
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End of the Exam, Good Luck
Examiner: Dr. Yasser Fouda
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‘Mansoura University First- term 2015/2016
Faculty of Science
Department of Course: Statistical Theory (2)

Mathematics ™) Math 431

. == Time: 2 hours
Final term- exam Program: Statistics &
Computer Sciences  Full marks : 80
Level 4
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F(9.8,0.975) = 4.36, F(9,8:0.025) = 0.244 5 F(8,9;0.975) = 4.10,
F(8,9,0.025)=0.23,  £(0.99:17) = 2.567, 1(0.995;17) = 2.898,
£(0.975;20) = 2.086, 720, =921, glo0s =3.841, Zyos =1.645

My best wishes...

Prof. Ahmed H. El-Bassiouny



