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Answer the following questions

1i Answer only five of the followirrg parts: [ 25 Pts Total. 5 Pts Each ]

(i) Apply the sandwich theorenl to compute lirn n-*tti.
(ii) Let f (x) : lxl. Show that /'(0) does not exists.

(iii) Solve the equation: sin z : 3.

(iv) Discuss tire existence of the tirnit lim ,-o l. i

(v) Use the polar form of the Cauchy-Riemann equations to tind f '(z)

when f(d-_ 1,2*0.
(vi) Determine the values of z for which the function f (z) =

fails to be analytic,
€ sin z-cos z

2) Answer only five of the following parts: [ 25 Pts Total. 5 Pts Each ]

(i) Decide whether f (z) : * is uniformly continuous on C or not.

.(iiy Examine the conrinuity of f (z') :{W, z +0 at z : 0.
l. 0 . z:O

(iii) Verifu that the function u(x, y) : er sin y is harmonic and find its
harnnonic conjugate.

(iv) Let (2,) : (X=. ((])' - (l)",)) Does (r,,) converses rf it
does, compute litn,.--zn in the form x * iy, .r,y e IR,

(v) Evaluate: f,lzl2 dz, where C, is the line segment from -1 to i,

(Vi) Find: {,* dz,where C2 is the circte lzl :2 in the cornplex

plane C, oriented in the counterclockwise direction.

&"fO.. OQ.dlt.6addce* ,,, Wuh 6ett suh.et ,,, flgrrotut" $'addco*
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Answer fivq questions only: (10 marks for every qucslieo)

1) If the function and g(x) efa,bl Yxela,bf and gt(r) exist on (a,b) with

Is'(r)l <k<l , Vx e(a,b) provethat:

a) the sequence defined by p, = g(pn-r), n21 with converge to the unique fixed
point p infa,b).

b) lp**t - p,l< k"lh - pol 
"

,kni lp, - pl< flln, - pal for att n> | .

2-a) If the bisection algorithm is applied to a continuous functian f on an interval

lo,bT,withquantities ao ,bs,co,dr,b1 ,c1 andso on,where fQ)-A,
f (o) f (b)< 0 then after n steps prove that : l, * ,,1<b;# .

2-b) veriff that wtren Ir{ewton's method is used to compute(l a) ,a * 0 (by solving the

equation/(r) = 
I 

- ,= 0) the sequence of iterates is defined by
x

xn+t = xn(Z - axr) and show that this equation is quadratically convergence .

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

3-b) construct the Lagrange interpolating polynomial for the following function

f (*)= e2* cos3x,r0 = 0 ,xt=0.3 , x, = 0.6 and find abounded of the absolute effor
on the interval (ro ,rr).

......{J_l:ll , i!;. _,/.rl ."rll.'-i;n
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4-a) From 
"ior.d 

Newton - Cotes formula with xo = a, .xn b and tr=b:! yrn6

the effor terms when n=2 , ,^ 
,

2

4-b) The Trapezoidal rule applied to t f tidx given the value 3, and Simpson's rule
0

given the value 6. What isl(1) ?

| -t--

5-a) Evalu 
"" ij!., 

h = 0.2 byusing simpson's rule and find value of +.
oL+ x2 ' " --- -') 3

5-b) Solve the following system:
9x+2y+Z=50
* 2x + 2y + 7 Z =19 (Note:let x(0) = (0,0,0)

x+5y-32=18
By using Gauss Sidle method (using three iterations only

5-a) For the given data

Construct an interpolation polynomial using Newton forward difference formula .

b) Derive the formula of the Newton's interpolator divided difference formula and use

this formula to obtain a polynomial of least degree that fits the values shown table in(a).

Good luck

DR.Mohamed A . Hussien DR. Mostafa El Khateeb

x
0 1 2 J 4
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(x) -1 2 13 44 rc?
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PLovc tltat:

u,lierc IJ is the enthalpy

5 (a) Obtain the volume of n -dtmensional hyper
.i'

radius a by any means .

* rJ ' for an ideal gas.

(5 Points)

(5 Poiirts)
,l

sphere. of

(5 points)

(5 Points)

(N 
=1).(5 points)

(b) Evaliiate tire volume f(n,tt) under the energy surface LI - E for

an ideal gas colltposed of N rnonatomic molecules each of mass /??

criclosed in a volume V ,-whence prove the correspondetrce :

o (E ,v)=##<+ trr ( 5 points)

in the usual form:(r- (a) l)crivc the canonical distribution in phase space

p6) - " 
ol(n'') lz "(8,")

(b) Llse tlie Maxwell - Boltzrn&nn,distribution of speeds :

' / 13/2

,tr)(v\=4xN['u' |'rru-ut,'!t2l't' 
;

\2rl('T )

to obtain each of v anO rF,.for I single molgcple

r,i. Ecgitdu.tl!

v,ith best wishes
44. Boghdadi
F, AIi
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Answer the Follorving Questions:

Question no. 1 (10 points)

a) Convert the following numbers with the indicated base to decimal:

i- (2i4.32)s Li- (3s7.Zs)B

b) Convert the decimal number '225.125 to binary by two ways:

i- Convert it directiy to binary.

ii- Clonvert it lirst to Flexadecimal and then fi'om Hexadecimal to binary.

Question no.2 (10 points)

a) Giver-r the foliowing unsigned numbers:

A:73 , B:53

i- Convert A and B to binary.

ii- Using the 2's complement method, perform the following subtraction processes:

I- A_B 2- B*A

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

b) Gii,en the tbllowing signed decimal numbers:

A:-r 54 B:+35 C:-72

i- Convert A, B and C to binary.

ii- Determne the representation of A, B and b by using the signeci 2's complement

system with 8 digit cluration .

iii- Perforrn the following addition processes:

1. A + B 2- B+C
Convert the results to decimal and check that they are correct.
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Question no.3 (15 points)

a) By applying the postulates of Boolean algebra and without ernploying truth

tables, show that the followiug theorems are valid:

i-X.0=0

ii- x.(x+Y):x
b) Using De-Morgans' theorems, find the cornplernent of the llcrllowing binary logic

function:

F(W,X,Y, Z) :Yt Z+Y (X+V/)

c) Given the following Boolean function:

F(X,Y):XY+)CY/

i- Find the dual of F.

ii- From the dual, get the complement of F : F/.

iii- Using binary logic algebra, prove that :

F+F/:1 FF/=0

Question no. 4 (15 points)

a) Using NAND gates only, implement the follo,'ving binary logic lirnctions:

i- F(A1 :4t

ii- F(A, B) : ABi + BA/

b) Verify that the NAND operatcr is not associative.

c) Show how you can design and implernent a single exclusive-NoR gate with three

inputs.

.,j$-dq s\..li"ill Ex rilLll ''.8'iil

.r;UiJt .J4 l)s.l
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Course code: MC300 .._j

Question 1: Put True or False for each of the following items (30 marks)

1. When referencing a cell on the same spreadsheet as the active cell the sheet namc is

not rcquired.
2. 'l'o enter a ftlrmula into a cell, bcgin by typing an cqual sign.

3. liunctions arc prc*dcfincd workshccl formulas'
4. liormattcd dispiay is the numbcr of dccimal placcs storcd in lhc computcr.

5. 'l'he first order of precedenoc is for exponcntiation'
6. 'l'he range A 1:A4 is a row rangc.
7. Not all range arguments of tunctions can bc used with non-contiguous cells.

ti. 'l'o kecp things clear and simple only add an absolute ($) cell reference if absolutely

ncccssary.
9. Iriacing an absolute sign in liont of a rangcd name ($budgct) is incorreot syntax.

10. 'l'hc columns of the worksheet are named with letters.

1 1. 'l'hc sclected ccll is rcfcr:red to as the activc ccll.
12. 'l'he error "lt#litlll" rneans that text in formula is not recognized.

13. 'l'he contents of the active cell will also be displayed on the formula bar.

14'l'he tunction COUNTA(vatuel,[vatue2],...) counts non-blank cells.

15, 'l'hc Avcragc function ignore thc biank cells.

16. Algorithm is a step-by-step proccdurc ft.rr accomplishing solrlc cnd task.

11. liunctions takc argumcnts and rcturn a rcsult.
i 8. ltclational operators arc always evaluatcd first.
19. SPSS program has only two windows dala view and output view.
20. Data view in SPSS is used to display information of data variablcs.

21. in SPSS each row typicaliy represcnts the data from 1 case.

22. In SPSS plant height: 5.6,7.8 are examples of ordinal measrtrcment.

23. In SPSS, to sort data selcct Data and then click Select case.

24. 'l'o computc new variable in SPSS open Analyze mcnu thcn choose computc

variablc.
25. Clorrclation is used to know thc nurnber and pcrccnt of cases that fall in multiple

catcgorics.
?6. I)cscriptive statistics are calculated using the Analyze menu.

21. 'l'o compute the oorrelalion choose Analyze/Descriptjve Statistics/Corrclation.
2g. 'i'o clcscribc a conlinuous variablc but at diffcrcnt lcvcls of a catcgorical variablc is

callccl crosstabs.
29. It is always important to takc a rnoment to think about thc typc of data you arc using

in SI'}SS.

30. One sample t-tests are typically used to compare a sample mean to a known

population mcan.

..- '.-'.- ',-..- I
..i'al' ,,r, . 

i
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J;ri.-- 

I
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Qucstion 2: Choose the correct answer (20 marks):
1. When the lorrnula :IJ6*(1+B$1) is copied from cell D6 into ccll Ii6 thc

formula will bc
a. :C6*( l+C$l) c, :C6*(l +C$3)
b.:cg+(1+B$3) d.:c8*(1+B$1)

2. Which of the following is not thc ccrrrcct mcthod of cditing thc ccll contcnt 2
a. Prcss thc Alt key ' c. Click the formula bar

d. Doublc click thc cc1l.tr. Press thc It2 kcy
3. 'l'hc ItOtiNI) function is uscd to --------

a. Changc thc precision of a c. Doesn't change a valuc.
value. d. None of above

b. Changc the display of a valuc.
4. lixccl's main scrccn is callcd a

a. Workshcct
b. Workfile

5. 'i'hc error "#NuM!" mcans
a. Numeric value too wide to display
b. Dividc by 0 occurs
o. Cell rcfercnce is not valid
d. Problcm with a numbcr in a formula or function.

6. You must have ---- as thc first charactcr in a cell that contains a

lormula.
a. an ccluals sign
b. a plus sign

7. Gctling data from a cell located
a. Acccssing
b. itclbrcncing

c. NO'l'
d. N<inc of abovc

an absolutc ccll refcrencc 2

c. A$1
d. $A1

c. Work
d. Irilc

c. a mmus slgn
d. Nonc of abovc

in a diffcrent shect is callcd...
c. tjpdating
d. Functioning

B. Which of the lollowing componcnt displays the contents of active ccll2
a. Namc box c. Mgnu bar
b. Formu\abar d. Status bar

9. Which lJooican opcrator that rcquirc all itcms must bc truc for thc slatcmcnt
1o bc truc
a, ANil)
b. on

10. Which of thc lollowing is
a. n 1

b. $A$ r

I L'l'he Increase/f)ecrease decimal buttons
a. Do nothing
b. Changc a value and how thc valuc is displaycd
c. Do not change a value only how the value is displayed.
d. Nonc 0f above

Page 2 of 4



12.ln SPSS to computc a ncw variablc choosc
a. I)aLa -) ncw variablc
b. I)ata -> compute variable
c. 'l'ransform -) new variablc
d. 'I'ranslorm -> compute variable

l3.In SPSS descriptive statistics arc calculated using the ----
a. fiilc mcnll
b. Dala rncnu

14. In SPSS licquency
a. Irile mcnu
b. Data menu

15. In SPSS the number
a. crosstabs
b. frequency

t6. In SPSS to dcscribc
catcgorical variablc.
a. crosstabs
b. lrcquency

17 .In SPSS correlation is used to

c. t\nalyze mcnu
d. Graph manu

is calculatcd using thc ----
c. Analyze mcnu
d. Graph menu

and pcrcent of cases that fall in multiplc catogorics is

c. compare mcans
d. nonc ofabovc

a continuous variablc but at differcnt lcvcis ol a

0. compare mcans
d. nonc ofabovc

test the degree of ------- between variablcs
a. association
b. deviation
c. strctching
d. nonc ofabove
In SI,SS all of the infcrcntial statistics commands in SI'}SS arc acccsscd liorn

thc
a. Iiilc rncnu c. Analyzc mcnll
b. Data menu d. GraPh menu

19. In SPSS w'hcn corelation I{:0.76 this means

a. no correlation c. negative corrclation
b" positivc corrclation d, nonc of abovc

20.\n SPSS thc ----- is uscd to comparc two rclatcd mcans.

a. one-Sarnple t-test
b" paircd samples /-test ,
c. corrclation
d. nonc of above

Page 3 of 4
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A;;r"iu;;;;ity - operating SYstem

liacuily of Science I'hird Levcl (MC351)

Mathernatics I)epartment 'f ime: 2 hours
'l'crm lrxatn JanuarY 2020

Ans_y9r the fbllowlng questions (50 Ma{<s)

Question l: Answer the following questions (10 Marks)
1-What is an Operating System'/

2-What does the kernel mean?

3-'l'oclay's OScs lbr general purposc and mobilc computing also includc middlcwarc.

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

5-Wha1 arc thc advanlages of thc parallel systcms?

Ouestion 2: Answer the followins questions? (10 Marks)
t-Wt ut is the dilI-erence between thc types of tightly-coupled systems?

2-What is the difference between Asymmetric clustering and Symmetric clustering?

3-What is a proccss?

4- Cornparc bctwccn singlc-lhrcadccl proccss and multi-threadcd proccss?

5-'l'l-rc ripcratir"ig systcrl is rcsponsiblc lirr somc activitics in conncction with proccss

management, what arc theY?

Ouestion 3: Answer the lbllowing questions? (10 Marks)
1-What are memory management activities?

2- Describc Filc-system management?

3-What is I/O subsystem responsible for?
,1- Comparc bctwecn uscr identitics and group identificr?

5-What arc thc lypes of cioucl compr"rting?

Question 4: Answer the following questions? (10 Marks)
I -Mention the set of operating-system services?

2-What arc thc tnost common APIs?

3-What is run-time support library'/
zi-What arc thc general methods uscd to pass palameters to the OS?

5-McrTlior-r thc process control systcm calls?

Oucstion 5: Answer the following questions? (10 Marks)
t +Vt ut ur. the bene fits and thc dctriments of microkcrncl systcm structurc'/

2-L.xplain by a diagram microkernel system structure?

3-What is the difference between corc dump file and crash dump file?
ri- Draw a diagram olproccss statcs'J

l)r.'farik Ibrahim
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share the same address, and

Ql (10 pointsl
1) What are the advantages of organizing data storage using a database

approachU3 points)
2) what are the components of DBMS Environment? {3 points}
3) What are the different categories of database user? (i pointrr

Q2 (10 points)

Notown Records has decided to store information about musicians who
perform on its albums (as well as other company data) in a database. The
company has wisely chosen to hire you as a database designer.
The following information describes the situation that the Notown database
must model:
S Each musician that records at Notown has an

a phone number. poorly paid musicians often
no address has more than one phone.

I Each instrument that is used in songs recorded at Notown has a name (e,g.,
guitar, synthesizer, flute) and a musical key (e.g., c, B-flat, E-fl-at).

S Each album that is recorded on the Notown label has a title, a copyright date,
a format (e.9., CD or MC), and an album identifier.

s Each song recorded at Notown has,a title and an author.
S Each musician may play several instruments, and a given instrument may be

played by several musicians.
S Each album has a number of songs on it, but no song may appear on more

than one album.
S Each song is performed by one or more rnusicians, and a musician may

perform a number of songs. ,

S Each album has exactly one musician who acts as its producer. A musician
may produce several albums, of course.

Construct a clean and concise ER diagram

llPage



Q3 (20 pointsl
Using the World database write the following'queries:

L. What is the population of the USA?

2. Which countries gained independence after 1989?
3. Find the average population of countrieS in Europe
4. Return all the attributes for cities with population over L million in the USA

5. Which countries is the Arabic language spoken.
6. Find the countries that have a form of goverment related to monarchy
7. Find the top two most populated cities!
8. Which is the first country that became independent?
9. What are the names of all countries that speak Greek?
10.Which countries speaks at least 50% Greek?

Q4 (10 pointsl
Write a c# code onlv to implement the following:
1- lnsert button to insert data into columns id and name.
2- Update button to modify name to specific id.
3- Delete button to remove row to specific id.
Assume the following scherna:
Employee (Emp-Id, Emp_Name)

rp For,nrl

Fmployee lD

Employae Name

Enod.{tkl

1 Code OliR(3)

+Name SlrRts2)

'?Contnent ENUM(,,J

'i,R{gion Ol}R(26)

J Su.fareArer f IOAT(10,2)

n' IndEpYBr S MALIINT (5)

)Popul!ton INT(!1)

ri ti feExpectmay FLOAT(3,1)

IGNP FLoAT(10,2)

i)6NPO!d nOAT(10,2)

,;) tocdNue CHAR(4s)

') GovErnmaFam OIAP{{s)

,)He6dOBlaG OtrR(50)

ilc4rrJ rNT(11)

+ CoCr2 OrAR(2)

I C@nWCod. olAR{3}

I L.ngu4e GltR(30)

. Eofffci.l EH|JMfr','F')

2lPage
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Answer the following questions:
I. Choose the correct answer and write it in the answer table:

1. A class always has a default constructor.

a) True b) False

2. What is the size of long variable?

a) 8 bir b) 16 bit

3. What is the default value of Boolean variable?

a) True b) False

4. Which of the following is not a keyword in java? '

a) static b) boolean

5. Assume x:4 and y:5, which of the following is true?

a)x<5&&"y<5 b) x<5ll y<5 c)x>5&&y>5
6. Assume doublef][] x: new doublef4][5], what are x.length and xl2l.length?

a)4and4 b)5and4 c)4and5

7. Which of the following are correct ways to declare variables?

a) int length, width; b) int length; width c) int length, int width;

8. The extension name of a Java byecode file is . . . . .

a) java b) .obj c1 .class

9 . Suppose x:1 0 and y:1 0 what is x after evaluating the expression (y >: I 0)

a)9 b) 10 c) 11

l0.Suppose int i: 5, which of the following can't be used as an index for aray

a) i b) (int)(Math.random0 *100)) c) i+ l0

1 l.Which one is a template for creating different objects ?

a) array b) class c) interface d) method

12.Which statement transfer execution to different parts of your code based on the value of an expression?

a) if b) switch c) nested-if

l3.Modulus operator (Yo) can be applied to which of these?

a) integers b) floating point c) both a and b

14.Which provides runtime environment for java byte code to be executed?

a) JDK b) JVM c) JRE

1le

c) 32bit

c) null

c) void

(50 Marks)
(20 Marks)

d) 64 bit

d) not defined

d) private

d) x>5ll y>5

d)5and5

d) int length : rvidth

d) .exe

ll (x-- > 10).

d) 12

doublef] t: new doublef100]?

d) i+6.5

d) if-else-if

d) none

d) JAVAC



i5.Which ofthe following assignrnent statements is incqrreci?

16.The statement bye b :
a) cornpilation

b) i=l;j:1;k:1; c) i:1
1000 would cause . ...... error.

d)

tT.Which of the following is a possible output

a) 3.43 b) 0.5

l S.Sometimes there rnay be two or more possible matches for an invocation of a method. This is referred to as

invocation.

a) ambiguous b) illegal c) expected d) shell script

19.Which of the following is a valid identifier?

a) 8+9 b) 9X c) class d) $343

20. Which of these have highest precedence?

a)0 b)++ c)*

Answer Table

d) >>

b) runtime c) logic

frorn invoking Malh.random(1?

c)1

the following codes carefully then

If the code is correct, write its outputs.

If the code is incorrect. I]nderline the error and correct it.

d) no

d) 1.0

II. Read

a)

b)

(20 Marks)

Question I 2 J 4 5 6 7 8 9 10 11 t2 13 l4 15 16 t7 18 t9 20

Answer

No Code Output

1 int number: 6;

rvhile (number > 0) {
number -: 3;

System. out.print(nurnber +

)

");

2. inti:1,j:2,k:3;
if(i >j)
(i> k)
System. out. println("A") ;

System.out.println("8 ") ;

2l



aJ. public class A {
private boolean x;
public static void main(Stringf] args)

A a: new A0;
System.out.println(a.x) ;

)
)

4, public class Test {
public static void main(String[] args) {
int[][] affay : {{1, 2, 3, 4\, {5, 6, 7, 8))
System.out.println(m 1 (array) [0]);
System.out.println(m 1 (array) [ 1 ]);
)
public static int[] ml(int[][] m) {
int[] result: new int[2];
result[O] = m.length;
resultf1] : m[0].length;
return result;

)
t)

5 final int[ ] x : { l, 2, 3, 4};
intl I y: x;

x: new int[2];

for (int i :0; i < y.length; i++)

System.out.print(Yfi] * " ");
6. lass access

static int x;
void increament0
(
t

++x;
)

rublic class MainClass
i

public static void main (String arg[])
J
L

access objl = new access0;
access obi2 : new access0;
obj1.x:0;
objf .inueament0;
obj2.increament0;
System.out.print(obj 1.x + obj2.x);
System.out.Println0;

\i,
)

3lLc



7. class operators

public static void main(String args[])

{
int varl : 5;

intvar2: 6;

int var3;
var3 : *'t vat2 * varl I varZ + var2;
System.out.print(var3) ;

)

8. int sum:0;
int item: 0;

do{
item++;

sum *: item;

if (sum > 4) break;

)
while (item < 5);

9. class array_output

{
public static void rnain(String args[])

{
int array_variable [] : new intf10];

for (int i:0; i < 10; ++i)

{
array_variablefi] : i;
System.out.print(array variable[i] +
i++;

)
)

)

10. public class Show{
public static void main(Stringfl args)

int i;

intj:5;
if 0 > 3) System.out.println(i + 4);

)

)



lII. Write Java programs for the followins: (10 Marks)

1) Write a program to print a table of all prime numbers less than 600. Take the first 600 integers and cross

out all those that are multiples of 2, 3, 5, etc. until only primes remain, and then print out the table. The table

must be organised so that there are ten prime numbers on each line.

sls
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Answer the followine questions (50 Marks)
(20 Marks)Ouestion 1: Complete the followins statenrents from the siven table.

Notez e,ach answer may be used several times.

I O(n) 6 n(n-1)/4 11 Worst 16 Averasre
2 7 linear t2 independent 17 O(lg r)
3 Distribution 8 enrthft)il) 13 ofu') 18
4 o(1) 9 Recur 74 Tthtkil 19 risht
5 Time 10 Oh ls n) 15 Ouadratic 20 Conquer

a. . efficiency means amc,unt of work done.

b. l02rt * lOs is a .. function.

c. f(n) is....... G(n)) if there exist positive constants c and ns such that (n) < c ' g(n) for all n > no

d. ... is to combine the solutions for S l, 52, . . ., into a solution for S.

e. In practice, many algoritlims perforrn better than their ..... case

f. Each of the t - I calls to Fleapify0 takes . ... .... time.

g. Radrx sort is sorting by . . .. . . . . ...

h. The iunning time of Random Shufl.le is ... ..

i. in Quicksort, .4[l+l . j - ',) ...... ltir:ot

j Dictionary operations can be implementecl to take ... ..... time. I

k. in Selection Sort, the number of comparisons is . in all cases. r

l. Tirae to search lbr an elernent with key fr is ...

m" Any algorithni that sorts by corrparison of keys and removes at most one inversion after each

comparisoir must do at least .. comparisons on the average.

n. Hash value should be . . of auy pattems that rnight exist in the data.

o. 'Ihe time cornplexity of T(n) :27(nl2) + n is .

p. BuildMaxHeap0 takes .... .... time

q. With hash tables, key & maps or "hashes" to slot

r. The worst case of Insertion sort is ............

s. The total time taken by HeapSortQ is ..

t. Load factor cr=/m : .......... keys per slot.

()
()
()
()
()
()
()
()
()
()
()
()
()

()
()
()
()
()
()
()

116



' ouestion 2: 'i*4i' :;i i!'" ' ' " 
t 
- 

(10 Mar}<s)

co*i*" irr.e*ing the keys 10; 22; 3l 4; 15;28i 17;88; 59 into a hash table'of length m = 11

using open addressing wittr double hashing an d h{k)=k and hz&)= I + (k nod(m-l))

?16



II. Consider a hash table of size rn : 1000 and a corresponding hash function lr(/c) :
lm (kA mod l)J for .4 : {fi * l)/2. ComPute the locations to ivhich the keys

61,62,63, 64, and 65 are mapped.

Question 3: (10 Marks)
I. Give a tight Csymptotic upper bound (O notation) on the solution to each of the following

recurrences.

a) T(n) = rl-2T(nl}) +log n

b) T (n) = 3T (n/3) + n/2

316



T(n)=8T(ni2)+n2

d) T(n) =2T(nt4 ) + no'st
i,

e) T (n) = 16T (n/4) + n

rr. Illustrate the operation of Quicksort on the array A= [2, 5, g, 3, g, + !, .7r. 10, 61,

tlt



Ouestion 4: (10 Marks)
I. Write the algorithm of MaxFleapify ( ) and discuss its complexity..

s 16



,,
1?

II. An anay A[1..2n*1]iswigstyif.smfi]< At2)..>A[3] <.,4t41 >. .. < A[zn]> A[2n+tJ.Given an unsofied artay B[l .-.ii+r] orrear oo*u"r*, oescube ar] efficient algorithrn that outputsa permurarion ,4[1 . .2n * 1] of B such that .4 is a wiggly array.

==- Best Wishes -rt,b*"{*r.t
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