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Algorithm . :‘—b 353':)‘ I
dee: MC353 clela ¥ el
Time: 3 hour Ve i ey
December 2017
Answer the following questions (50 Marks)
Question 1: (10 Marks)
Chosse the correct answer and write itsletter in the answer table:
1. fn)is............... if f(n) is asymptotically less than or equal to g(n).
a) O(g(n)) b) Q(g(n)) c) ©(g(n)) d) o(g(n))
2. The running time of merge-sortis .................
a) O(n?) b) O(n Ig n) ¢) O(n) d) O(n*)
3. The number of comparisons in insertion sort algorithm If A is sorted ....................
a) O(n%) b) O(n Ig n) ¢) O(n) d) O(n’)
4. If fin)=0m"%"), then T(M)=.........cceevrirrnne
a) O(n'*%") b) @(n) c) O(fin)) d) ©(n'*%,"Ig n)
5. The running time of random shuffle is
a) O(n) b) O(n Ig n) c) O(nz) d) o)
6. The running time of heap sortis ......................
a) O(n) b) O(n Ig n) ¢) O(n®) d) O(n’)
7. Channing store all elements that hash to the same slotina.................
a) hash table itself b) linked list c) tree d) queuc
8. h=........ for a balanced binary tree.
a) ® (n) b) ® (nign) ¢) O(lg n) d) ©(lg’ n)
9. The Load factor o= ........ = average keys per slot.
a) n/m b) nm c) m/n d) kn
10. In BST, the basic operations take time proportional to the ...........
a) size b) c) d) height



(10 Marks)

insert the keys 5; 28; 19; 15; 20; 33; 12; 17; 10 into a
ble have’9 slots, and let the hash

Question 2:

I. Demonstrate what happens when we
hash table with collisions resolved by chaining. Let the ta

function be h(k) = k mod 9.

IL Prove that a successful search takes expected time ©(1+a) in Chained Hash Search.



Question 3: (10 Marks)

I. Give a tight asymptotic upper bound (O notation) on the solution to each of the following

recurrences.
a) T(n)=2T(n/8)+ ¥n '

b) T(m)=T(@m-1)+n

¢) T(n)=8T(n/2)+ n’

d) T(n)=T\ n)+ O(g g n)

3%



[1. Write and analyze the MERGE-SORT

4%



Muestion 4:

. L Illustrate the operation of HEAPSORT on the array A = [5; 13; 2; 25; 7; 17; 20; 8; 4].

I1. In the following BST find:

a) The successor of the node with key value 15 is...................
b) The successor of the node with key value 6 is....................

¢) The successor of the node with key value 4 is....................

d) The predecessor of the node with key value 6is .................

5]

(10 Marks)




e e o L

Question 5: ; (10 Marks) = _
I. Let A/l.. n] be an array of n distinct numbers. If i <j and A[i] > A[j], then the pair (i, j)
is called an inversion of A. Suppose that the elements of A form a uniform random"

permutation of <1,2,...,n>. Use indicator random variables to compute the expected
number of inversions.

3y

II. Write an efficient method to find the k smallest numbers in a set of n numbers (output:

k numbers), without first sorting the n numbers, and discuss its complexity in terms of
n and k

== Best Wishes =
Dr Datia Nashat

. -




Department of Mathematics % Ciluaaly )l anid

Faculty of Science

polall 408

aY YAY Y Il Al Jaal) g Gladial

daja 0 LA Ay ) . G+ 6 gienall
el &3 10l oY VAN gy | SR Cle paga (UF)0): ) R4l
(V) Clualy A

(5488 JS oo cilaya 0 ¢ g JS (o il 3 Y 1) by Lee

T ) 1 T

(=)
; R, ' \ 2 o L oge ok
Nsecza d@:;l-;zi: O il ad (a9 B(m,n)___zjcoszm,..l(_}Sinzn Lo do o i () -
0 T

1Cpa JS Aadd gl — Ui Lala (Al aladialy (@

i) I(mn}0+tansl9)e"""30d9 , ii) I J =
x’(1+x)’

—-1< 0 é . -
Za P(x) DJ}«A\UJS‘—‘UMuﬁf(x) {2 +17 X< M\ﬁ\uﬂ}S&AA@J\(‘_\'

0<x<l1
n=0 =
om Al e paiad 39an B S A P (x) dua ¢ & gSdall muam)ba).d.!\ulﬂiiuﬂ\ 3 gaad) s g

Ay ) sl BNl i (1 =27 +17) "7 = ZP (x)t" Yol 3gan B st ol gil) ABS (e (0
n=0
1

: j P (x)P,, (x)dx sl & gas «(n+1)P,, (x)—(2n+1)xF,(x)+nb, (x) =0

wh o= .
Al e dw i a J (x) e e? = D0 J (X) 17 s ABle ga ¥

1% : .
gase péacJ (x)= [cos(xsin0—n0)d0 o <5 ()
7To

: , 2 . |
o gl o g o J(x) = 0T (x) =, () S ABBlal) i (o
X
2 sinx-—xcosx
J3/2(x):\/ = ()
T X X

ol @ Fabieix)=) (a)(,,()b),, < Ageatigh (38 AN (ya -
n=0 c), n!

i) (a—b)F(a,b;c;x)=aF(a+1,b;c; 1)-—;91‘7(&/)—&—1{ x),
iy F(L,1,2 x)—-——m(l—x x <1

g2 x—t? _ Z:’_G[‘f (\, lxl < oo, ] < oo s B gal) LJ‘JSﬂ\ Q@M\C)—a(‘ ®
Ly =2xy + 2nr =0 JM‘JM‘H‘JMM‘L—HAJ.\A‘UJMJ-A ¢ =H, (%) O el
.nMJAS\QAJN-\JJMJU-’@ ‘{Un(\j LIVEY f W ()W (x)dx = 277 nlym oo ‘—“—"(“—'

G Al alfAe dana /2 Joece Adiady) gl



%

Dezartment of Mathematics - 3
T g E Sl v
g LU

Faculty of Science pskall S

J Lo

AV OYAY Y adadlalall S s jall Jaaall) ilgs olaial

Clielu s Cra 3l Lol B ;5 3 asll Al Al WY‘EJJ“‘ et

. #OY) P duilaay il

YAVINYTN Ayl BRI NP fa s 0 5 A€l el
A 0 A da )

s 1 e 188 i Awad 0

~:J ¥ Ol
u—iSjJ.“Cd‘g_A.t.“JOJJ—-“LL-%SJJJJJHJJ‘JL!JAJMUCH\ -
CJA A\“ LL Ad_uh L}\y_‘a L}‘QL 'se cg R 1
(L_\LAJJ°)

MMY\J\-&J“}A\QJM‘UM;F aS 7 —) -
(Gl o) | e g Suall
-2 Sl ) gaad)
4_53.10_.4 OS5l —a M L@.ALSMUA__UJA‘\_.UAo)AuhA_uJ
OHWJHQ‘UJ‘HHJ‘FUAJY‘G}:_MU_A l &u.\ju_\c
uﬁuaJJ‘c‘\-i)\gﬁ‘u)ﬂ‘bd_hdJ—A\AUﬁ—\a“ubj (§ =)
uuUAJWJA.J\J‘\._.gm\P_ﬁ\‘\__.uBJP\\U O SV | I W
(Gl 0) | Wz samall
xaLu\u_AAA\JouuAL{AYA_@AJ_uHMdH
LA A el )l mil g Ja—alilly A< Al sl
(Clanr0)
-2 Gallil) J) g
2
Qg & W= gel* ); P A A gal) A Yal) oS
(thJ o) . Jlaia¥l (b A3 g Jlaial) 4dliS REN P T EN
uﬁyﬂg\w._aﬂl_ud\u\u.h_u\u_.hd\uﬁb_diud._md\u_ﬁ

€41 &, =hw 4-—9)\2.“0__4‘,_}:;_1 48 Sl g ia (s
(@i e)

A 43,60 & AL B i dbad oy
STy T



(a) The equation of state of a Van der Waals gas is given by: (P + —Va—z)(V -b)=RT,

where a, b are constants. If Cy for such a gas is constant, show that the equation for

C I R

an adiabatic reversible process is given by: (V' —b) T = constant,

which reduces to ¥T*'? =constant for a monatomic ideal gas, (5 poihts)

(b) For a reversible, adiabatic process of an ideal gas whose equation of state is
PI" = RT and with constants Cp, Cy, derive the equation relating T'and V in the

form: V! -1 =constant, ¥ =C 5 / CV. (5 points)

5 (a)- Use the geometry of the energy shell to prove that the structure function
Q(E,aq) can be wntten as

ds
ez, a)= |
a) l

i H=E5
where dS is an element of area on the constant energy surface H=FE and
| 1

|VH(R,a)| = Z [6H 2 = value of the phase velocity R,

- - i=1 6q1 apx : .

where [ is the number of degrees of freedom. (5 points)

(b) For a monatomic ideal gas, obtain the Maxwell-Boltzmann distribution of speeds
3

inthe form: DO (v) = da| - | y2 g1
2mkT

(5 points)

6- (a) Obtain the canonical distribution in the form
( )_ o ~PH(R.)
Ze (/] a) (5 points)

(b) Evaluate the partition function Z ( B,V for an ideal gas cons sisting of N

monatomic molecules each of mass m enclosed in a vessel of volume V, whence
obtain the equation of state for such a gas.

(5 points)

" With Best Wishes
M. Boghdadi
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Answer five questions only :- (10 marks for every gquestion)

1-a) If the bisection algorithm js applied to a continuous function f on an interval
la, b, with quantities Ao, by, ¢y, a1, by, ¢1and so on ,where frl=0 fafb) <o,

bO—ao
271+'1

1-b) Verify that when Newton's method s used to compute

then after n steps prove that:|r — ¢l <

G) a # 0. (by solving the equation f(x) = i —a = 0) the sequence of iterates is
defined by x,,,, = Xn(2 = ax,) and show that this equation js quadratic
convergence.

e

2-3) Derive Simpson rule in the following formula
J = fxxzf(x)dx = I—; [FCco) +4f(x,) + f(x;)] and prove that the error term is
0 S

E(f) = —géf(‘”(,u) where x, < o< Xy
2-b)Approximate the following integral using the Simpson rule and find the error

using the error formula and compare to the actual error.,
foo'zx/l +x dx,h=01,
,N\\\\\

3-a) Derive Lagrange interpolating polynomial of the second degree .

(x) = e?* ¢cos 3, g =0, = 0.3, x, = 0.6 and fing a bounded of the
0 1 2




4- for the given data
% 0 1 Z2-+.8 »
f(x) 4 9 15 18 ‘
construct interpolation polynomial using :-

a) Newton forward divided difference formula.

b) Newton forward difference formula.

5) Derive the formula of the divided difference method and use this formula to
obtain a polynomial of least degree that fits the values shown

x 1 3 -2 4 5
fx) 2 6 -1 -4 2

6- a) Solve the following system:
2x + 10y + z =13
10x +y +2z =12 (Note:letx(® = (1.2,0,0))
2x +2y + 10z =14
By using Gauss Seidel method (using three iterations only).
6-b) Solve the following equation x* +4 x* —=10=0V x € [1,2]
By using fixed point iteration [NOTE: using four iteration].

GOOD LUCK

DR.Fatma Abd El -moneim DR. Mohamed A. Hussien
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Question 1: Complete the following statements (10 marks)

1. In Excel the columns of the worksheet are named WL .+ comsimimisases

2. In Excel the first priority in the order of operations is ...............

3. In Excel formulas can be copied to perform ............... operations on a corresponding

set of data

. A function inside another function is called a ............... function.
. Excel file is called ...............
. To sort data in SPSS open ............... menu and choose ...............

4
5
6
7.
8
9,
1

You can filter data in SPSS from ...............

. To compute a new variable in SPSS ...............

In SPSS correlatlon test R =0 means

.............

Question 2: (5 mafks ) .'

A B C D E
Name | Height | Weight | Age
Alex 177 96 24
Jane 187 88 32
Mark 165 79 45
Wayne 198 120 38

N|B|WIN|—

Write the suitable excel functions that answer these questions

How old is Jane?
Who is the youngest person?

Question 3: (5 marks )

A B C D E
1 | Student | Collage | #Course Enrolled
2 | Smith BUS 3
3| Jones ASC 2
4 | Blue BUS 3
S | Davis ASC 2
6
7 Total Courses by Collage
8 ASC 4
9 BUS 6

Write a formula in cell B8, which can be copied down the column, to summarize the
number of courses being taken by students in this college

Page 1 of 2



Question 3: (5 marks )

A B 8 D E
1 Site A | Site B
2 $Trip: 125 175
3 #Trips i
4 Site A | Site B | Site A | Site B
5 | January 1 2 772
6 | February 2 2
7 | March 4 2

What formula could you write in cell D5 to calculate total cost so that it can be copied both
down the column and across the row?

Question 4: Answer only S of the following questions (5 marks for each)

| 8
Ze
3s

4.

(9]

What are the uses of statistics?

What are the difference between Data View, Variable View and Output View in SPSS?
Some significance tests are very restrictive about the form of data they can accept. What
are the different types of measurement?

In SPSS explain how to add two variables X and Y, and how to calculate new variables
X+Y

. What is the difference between parametric and non-parametric significance test?
. Suppose we have two independent samples that are normally distributed and we need to

test the difference between them. Explain how to do this by SPSS.

Best Wishes
Dr. Rasha Mahmoud
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(Questions in two pages)

Q1- (10 pts) Answer the following:
a) Describe (iﬁ one or two statements) what attributes represent in an ER model. Provide examples
of simple, composite, single valued, multi-valued, and derived attributes. Justify your examples.

b) What the difference between Data, Database and Database Management System?

Q2: (15 Pts) Consider the schema for the three relations below.

Student (ssn, name, address, Dept)
Course (code, title)

Registered (ssn, code)

Write the following query in SQL:

1- List the codes of courses in which at least one student is registered.
2- List the name of courses in which at least one student is registered.
3- List the name of courses register by Ahmed (Student name).

4- List the name of student and number of course is registered.

5- List the name of courses that has maximum number of students.

Q3- (15 Pts) We would like to design a database to maintain information about the World-Wide

Web. The following information needs to be captured:

¢ Hosts on the web, which are characterized by their IP address, location, names and the server
software running on them.

e Associated with the hosts are directories. Each directory has a name (dname) which is unique on
a given host. Thus a directory is essentially identified by the host machine on which it resides
and its name (dname). We also need to store the last date of modification of the directory and the
filenames under the directory. Directories can be classified as either root or non-root. While a
root directory has no parent, non-root directories have a parent which is also a directory. Also, a
non-root directory has associated with it access permissions.

e We also store information about clients which access a host machine. The client is characterized
by an IP address, client name (cname) and each access to a host machine is associated with a
timestamp.

Draw an EER model for the above database.

Page 1 of 2



Q4- (10 pts) Consider the following set of requirements for a University database. Design an ER
diagram for this application:

The university keeps track of each student's name, student number, social security number,
current address and phone number, permanent address and pﬁone number, birthdate, sex, class
(freshman, graduate), major department, minor department (if any), degree program (B.A., B.S.,
... Ph.D.). Some user applications need to refer to the city, state, and zip code of the student's
permanent address and to the student's last name. Both social security number and student
number are unique for each student. All students will have at least a major department.

Each department is described by a name, department code, office number, office phone, and
college. Both the name and code have unique values for each department.

Each course has a course name, description, course number, number of credits, level and offering
department. The course number is unique for each course.

Each section has an instructor, semester, year, course, and section number. The section number
distinguishes sections of the same course that are taught during the same semester/year; its value
is an integer (1, 2, 3, ... up to the number of sections taught during each semester).

A grade report must be generated for each student that lists the section, letter grade, and numeric
grade (0,1,2,3, or 4) for each student and calculates his or her average GPA.

Dr. Rasha Mahmoud
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Dept. of Elect. Eng. "~ Faculty of Sciences

Faculty of Eng. Course: Logic Circuits
University of Assiut 3" Year Students
1*' Semester — Final Exam. Time: 2 hours

2017/2018- Jan. 2018 Marks: 50

* No. of pages : 2- No.of questions: 4

Answer the Following Questions:

Question no. 1 (10 points)

a) Convert the following numbers with the indicated base to decimal:
- (123.32), ii- (275.65)4

b) Convert the decimal number 253.125 to binary by two ways:
i- Convert it directly to binary.

ii- Convert it first to hexadecimal and then from hexadecimal to binary.

Question no. 2 (10 points)

a) Given the following unsigned numbers:
A=9] , B=54
i- Convert A and B to binary.
ii- Using the 2's complement method, perform the following subtraction processes:
- A-B 2-B-A
Convert the results to decimal and check that they are corre;t.
b) Given the following signed decimal numbers:
A=+35 B=+43 C=-63
i- Determne the representation of A, B and C by using the signed 2's complement
system with 8 digitiduration :
ii- Perform the following addition processes:

1- A+B 2- B+C

Convert the results to decimal and check that they are correct.



Question no. 3 (15 points)

be reduced to that in the right hand side

i-BC+A' D)(AB +CD')=0

XY Z+X Y Z+W XY+WX Y+WXY =Y Z+Y(X+W)

b) Given the following Boolean function:
FOXY)=XY+XY

i- Find the dual of F.

ii- Prove that the dual of F is equal to its complement.

Question no. 4 (15 points)

a) Using NOR gates only, implement the following binary logic functions:

i- F(A,B)=A+B
ii- F(A,B)=A.B

iii- F(A) = A’

b) Verify that the NAND operator is not associative.

¢) Show how you can design and implement a single exclusive-NOR gate with three

inputs.
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nswer the Following Questions (50 Marks)
I. Choose the correct answer and write it’s letter in the answer table: (20 Marks)
1. A(An) ........... is an html code that is enclosed in angel brackets <>.
a) attribute b) tag c) head d) body
2. All values of attributes need to surrounded by ...................
a)<> b)"" o {} dr]
kO used to separate text within a web page.
a) <i> b) <br/> c) <p> d) <meta>
R defines the smallest header.
a) h6 b) h5 c)h4 d)h3
5. Choose the correct HTML tag to make a text bold.
a) <strong> b) <b> ¢) <bold> d) <btext>

6. What is the correct HTML for inserting an image?
a) <img href="image.gif> b) <image src="image.gif"> c) <img>image.gif</img> d) <img src="image.gif">

7. Which one of the following elements defines the relationship between two linked documents:

a) <link> b) <cite> c) <a> d) <rel>
8. The........ part is all about the presentation or style of the page;
a) HTML b) CSS c) JavaScript d) PHP
I is a new elements in HTML35
a) Padding b) setrawcookie() ¢) <canvas> d) <abbr>
10. HTML is based on which language?
a) XHTML b) B. XML c) C. SGML d)D. DTD
11.The ........... is an instruction to the web browser about what version of HTML the page is written in
a) A. <!'DOCTYPE> b) < DOCTYPE> c) <TYPE> d) <!TYPE>

12. What is the correct HTML tag for adding a background color?
a) <body background="yellow”>
b) bold style="background-color:white”>
c) <background>yellow< backgound>
d) None of the above.
13. Attributes consist of a name and a value separated by ............... sign
a)”” b), )= d);
14. 10. How can you open a link in a new tab/browser window?
a) <a href="url" target="new">
b) <a href="url" target="_blank">
c) <ahref="url" new>
d) All the aove
15. Which of these elements are all <table> elements?

a) <thead><body><tr> b) <table><tr><tt> ¢) <table><head><tfoot> d) <table><tr><td>
16.The ............... attribute provides text for screen readers.

a) href b) height c) alt d) <hr>
17. defines the text direction.

a) <bdo> b) <abbr> c) <cite> d) <g>
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8. How do you write "Hello World" in PHP

a) echo "Hello World";

b) "Hello World";

c) Document.Write("Hello World");
d) None of the above.

19. How do you write "Hello World" in an alert box?

a) msgBox("Hello World");

b) msg("Hello World");

c) alert("Hello World");

d) alertBox("Hello World");

How to write an IF statement in JavaScript?
a) ifi=5
b) ifi==5 then
¢) ifi=S5then

d) if(i==5)
Answers table
Q |1(2|3(4|5|6|7|8|9|10 |11 12|13 |14 |15|16 |17 |18[19]20
Answer
II Write the complete code for the following output: (20 marks)
1) Monthly saving
Month saving
January $100
Febrauary $50
2)




3)

4)

t Oran

' Orange
Pineapple

‘Banana

3)

HTMLS SVG Rectangle

This element has a margin of 70px.




8. How do you write "Hello World" in PHP

a) echo "Hello World";

b) "Hello World";

¢) Document.Write("Hello World");
d) None of the above.

19. How do you write "Hello World" in an alert box?

a) msgBox("Hello World");

b) msg("Hello World");

c) alert("Hello World");

d) alertBox("Hello World");

How to write an IF statement in JavaScript?
a) ifi=5
b) ifi==>5 then
¢) ifi=35then

d) if(i==35)
Answers table
Q |12 |3|4|5|6|7|8[9|10|11 121314 |15][16]|17[18]19]20
Answer
IT Write the complete code for the following output: (20 marks)
1) Monthly saving
Month saving
January $100
Febrauary $50
2)




IIT Write on the following:
1. HTTP GET vs. POST requests

2. New Features in HTMLS5.

(10 marks)



3. Processing an uploaded file in PHP

=== With My Best Wishes ===
br. Palia M. Nashat
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Answer the following questions (50 Marks)

Question 1: Answer the following questions (10 Marks)

1- What is an Operating System?

2- What is the bootstrap program?

3- What are the advantages of the parallel systems?

4- Mention and arrange the storage devices according to their size?

5- What is the difference between the types of tightly-coupled systems?

Question 2: Answer the following questions? (10 Marks)

1-The operating system is responsible for some activitics in connection with process
management, what are they?

2-What is I/O subsystem responsible for?

3-Mention the set of operating-system services?

Question 3: Answer the following questions? (10 Marks)

1-What are the most common APIs?

2- What are the general methods used to pass parameters to the OS? (5 marks)
3-Mention the process control system calls?

Question 4: Answer the following questions? (10 Marks)
1-Mention the device management system calls?

2-Mention information maintenance system calls?
3-Mention communications system calls?

Quecstion 5: Answer the following questions? (10 Marks)

1-What are the benefits and the detriments of microkernel system structurc?
2-Explain by a diagram Solaris modular approach?

3- Draw a diagram of process states?

Dr. Tarik M. A. Ibrahim
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