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Tanta University
Faculty of Science
Mathematics Department
(Computer Science Deviation)

Database Systems Final Term Exam (2™ year)

2014-2015 | Second Term l Time Allowed: 2 Hours

Solve the following questions

Question 1:

a_

b-

Define database, database management system?
List two common tasks a DBA has to perform?

Question 2:

Design conceptual, logical and physical model for the following
relational database that has the following entities Category
(categoryid, name, description) - Product (productid, name,
description, quantity, price, categoryid) - Customer (customerid,
name, address, phone, email) — sales (salesid, date, productid,
customerid). Illustrate keys, constraints and data types for each
relation also draw relationships between entities.

Question 3:

Given the “CUSTOMERS?” table which contains the following data:

1
2
3

Customeld  Customemumber  LastMame  FirstMame  MveaCode  &ddiess  Phone

1 f 1000 Srnith Johin 12 Califormia 11111111
2 1001 Jackson Smith 45 London 22222222
3

Tz Joknzert  John 32 - London 32333348

Answer the following questions:

a.

b.

Write SQL statement which gets all the columns in the table ordered
by first name.

Write SQL statement which gets all records belongs to the
following condition: “AreaCode < 40” and First names starts
with letter “J”.

Write SQL statement which returns the number of records in
CUSTOMERS table.

Write SQL statement which returns first name and Maximum
of area code for all customers.

Qooc[ Juck
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~ EXAMINATION FOR PROSPECTIVE STUDENTS 2" YEAR)
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Question 1: | (50 Marks)
> What is the definition of class, write its form, how to deal with its members and how you
call them inside the main function?
> What is the definition of structure, write its form? What is the deference between
structure and class members? What is the difference between structure and Union? Give
an example for that?
» Define the Friend function, what is the deference between friend function and the original
function?
Ouestlon p (50 Marks)
How to write a program using project, describe in detail how to do that the two methods?
» How to use files in C++ and how to include them? Write example for input and output
file?
> Describe the three main component of any Function? Can you describe the differences
between void and return value functions? Write an example?
» What is the difference between, private, protected and public member of the class?
Define all kinds of the inheritance? What does it mean the multi inheritance? Give an
example?
Question 3: (50 Marks)
» Write the declaration of switch branch with example? Define the arrays of structures
with an example? Write a program that create an array of structure ?
» Write a structure with int and float members; and names with 10 characters? How to use
the member of structure inside the main function give example?
> How to describe the two dimensional array, Give an example? How to initialize the two
dimension array by characters?
> Write a program for Multiplying two dimensional array?
[ EXAMINERS [ PROF. DR./ATLAM ELSAYED [ DR/ MOSAAD WAGEEII ]
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N ®
Question 1: (50 Marks)

» Write the Pseudo-code and the time complexity (Algorithm Analysis) for insertion

Sorting?
» Write the postfix of the infix: 8*((9+(5+6)*7)+4)
» Write the Algorithm for inserting the infix expression to stack?

> Write the pseudo code for Towers of Hanoi with explanation example of towers of Hanoi

to Move 4 disks from pole A to pole C using pole B?

Question 2: (50 Marks)

» What is queue? Describe the Operation of Queue with their definitions?

> Write a pseudo-code to calculate the submission of the first 100 normal numbers?

> Write two examples of Algorithms for same problem showing the better one of their

Asymptotic Analysis?

» What is sorting? Write the two types of Sorting with the two Primary Sorts Big-Oh?

Question 3: (50 Marks)

» What is the advantage of using Data structure?

» Write the two Measuring Running time methods? Describe the limitation of the first one?

» Write the Stack Operations implemented by the Array and Linked list of size 3? Write

the advantage and disadvantage of both cases?

> Write by using C, the push(), pop() and display() functions of the stack?

[ EXAMINERS [ PROF. DR./ ATLAM ELSAYED T DR/ MOSAD WAGEEH |
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Tanta University, Faculty of Science TIME DURATION: 2h
SUBJECT: Digital Logic & Algorithms LEVEL 2 (Computer)
CODE: €S2202 SEMESTER 2, 2014-2015

Answer the following questions

QUESTION 1:

(i) What does analyzing algorithms mean? Write the INSERTION-SORT procedure to sort into
nondecreasing order and then compute its best-case and worst-case running time.

(i) Write the MERGE procedure; then illustrate the operation of the procedure in the call
MERGE(A, 9,12,16), when the subarray A[9..16] contains the sequence (2,4,5,7,1,2,3,6).

QUESTION 2:
(i) Draw the recursion tree for T(n) = 2T([n/2]) + n, and provide a tight asymptotic bound

on its solution. Verify your bound using both the substitution method and the master
theorem.

(i) Using the substitution method, prove that T(n) = T(|n/2]) + T(In/2]) +5 isin O(n).

QUESTION 3:

(i) Define the asymptotic notations O and Q for a given function and then prove that
fin)i= O(g(n)) if and only if g(n) = Q(f(n)).

2
(i) Define the w-notation and then prove that 92— # w(n?).

(iii) Define (polynomially and polylogarithmically) bounded functions. Deduce the relations
between the growth of exponentials, polynomials, and polylogarithmes.

(iv) Define the iterated logarithm function, and then determine the value of 1g*(265536),

(v) Argue that the solution to the recurrence T(n) = T(n/3) + T(2n/3) + cn, where cis a
constant, is O(nlgn) by appealing to a recursion tree.

(vi) Use the master method, if it can be applied, to give a tight asymptotic bound for the .
recurrence: '

T(n) =4T(n/3) + nlgn.

("}Vl)'tr/:‘m‘}/ best wishes
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Answer the following questions

R

v
IS

Question 1(35Marks)
1)LetV = R3 be the three dimensional space. Show that W = {(a,b,0):,a,b € R} is a Subspace of V.

(10Marks)
2) Let T: R? — R? given by T(xy,x2) = (=%2,%1). (25Marks)
(i) Prove that T is a linear transformation (i) Find Ker T

(iii) Find the matrix of T relative to the standard basisB = {(1,0), (0,1)}.

Ouestion 2(40Marks)
1) By forming the augmented matrix and row reducing determine the solutions of the following system

(20 Marks)
2x —y +3z=4
3x + 2z =5
—2x+y+4z =6
2) Find the Eigen values and the corresponding Eigen vectors of the matrix A = | _kl,.’ l]] Show that
A satisfies its characteristic equation. . (20 Marks)
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/ Tanta University

' Faculty of Science
Department of Mathematics
Final term exam for the second semester 2014-2015
. | Course title: Optimal Control Course code: MA3210
1969 | Date:26/5/2015 | Total Marks: 150 Time allowed: 2 Hours |

Answer all the following questions:

First question: ( 40 Marks)
(a)Find a necessary condition for a function to be an extremal for the

functional

J(x):ljF[x (t),yz(z),t)dt

Ly

where 1,,x (¢,), x (t,) and z, are specified.

Ly

(b)In seeking an extremal J (x)= JF(x (t)): (t),tjdt

Lo

Show that:

.. . d *OF | OF
(l) Euler's equation can also be expressed as 0 F-x -—=0

L

(i) If Fis notan explicit of ¢, then /' —x ——=¢.

oXxX

1 2
(c)Optimize J(x)=] (131—3x +36xt}dt, Subject to x (0)=2, x(1)=4

0

(d) Find the increment of the functional J = J.[2x - 1] dt

Lo

Second question: ( 40 Marks)
(a)State and prove the Bellman Jacobi equation?
(b)Show that the Bellman Jacobi equation is equivalent to Hamiltonian

relations for optimal control.
(c)Show that the Bellman Jacobi equation is equivalent to Hamiltonian

maximum relations for optimal control.

Third question: ( 30 Marks)
(a)By using Hamiltonian method, find the optimal control and optimal state

which minimizes

J=§zu2(t)drsf- £(0) =5, () () =u () (0)=[1 2] x(@)=[1 o]

1 @2
(b) Solve the problem: minj[x P x jdt , % (0)=1, x (1) free .
0
P.T.O.



Fourth question: (40 Marks)
(a)Using Lagrange multipliers method to Minimize the performance index

1 1 B
J=£[§x3+5xzz}df such that x,(r)=x,(t) and x,(0)=0, x,(0)=1.

(c) State the principle of optimality in Dynamic Programming.
(d)Find the optimal path of the following figure
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