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ANSWER ALL QUESTIONS

Group A : (12 Marks)

1.
2.

~

What is Software Engineering?
What makes S/W difficult and different than other products?

3. Briefly discuss four major attributes of good software.

4. During the class, we discuss many software failure cases and in

Group B :

w N o

assignement#1 you were asked to search & report about one of the S/W
problems.

a. Write down a paragraph (no more than 4 lines) summarizing the case.

b. Is the failure due to error in (requirement, design, code, environment,
management, or ...7

¢.  What are the implications/cost of the failure?

d. Could the error be discovered during testing?

e. How easy should the fault be fixed?

{ 15 Marks)

What we mean by software development process?

- List the main activities of a software development process.

Why there is no ideal software development process?

Name 2 software development process models and draw diagrams that
illustrate the flow of activities in each of the two process models.

If a software system is being developed for a new application where the
customers are not sure of what they want, the requirements are poorly defined.
The customer seems to be trying the concept (no attractive long term
maintenance contract.) Which of the following would be an appropriate
process model for this type of development? Why?

a- Fix-& Build Model b- Waterfall Model
c- Risky Incremental Model d- Evolutionary: Exploratory development
e- Evolutionary: Through-away prototyping f- Rational Unified Process
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Group C . { 12 Marks)

10.Draw a diagram of a typical lifecycle for the Rational Unified Process
development illustrating the relative resource use with time for each phase.
Indicate the milestone and phase name on the diagram.

11. UML use-cases are used extensively in the RUP. Give examples of their usage
in the different activities of RUP.

12.What is the goal of the requirement discipline in RUP? What kinds of
requirements are needed?

13.What is the goal of the analysis and design discipline RUP? What we mean by
design model? What should it contain?

Group D : (9 Marks)
14. What artifacts are resulted from the activities of requirement engineering?
15.What are the activities conducted during requirement engineering?

16.Briefly list the various techniques for requirement elicitation?

Group ¥ ; (12 Marks)

17.What we mean by the principal of information hiding when design a software?
Is this related to the cohesion and coupling? Why?

18. Two designs of a software system are presented to you. The first is designed
so that there is no obvious deficiency; the second is designed so that obviously
there is no deficiency. For each of the following statements state True or
False. '

" a. The 1* design is a gaod one and prove the designer ability of utilizing
different choices.

The 2" design is simple so the designer is not professional.

The 1* design may have clear bugs.

The 2™ design may have clear bugs.

I will choose 1% design.

I will choose 2™ design.

o a0

19.1In the lectures we discuss design tradeoff between efficiency and portability. -
Explain by giving an example.
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Group F ; (15 Marks)

20.What is the difference between inspecting and testing a software piece?

21.Consider the prograrn shown. Use McCabe’s Basis Path testing method to
generate test cases to exercise each path in the control flow graph of the given
program. Show details of your answer.

do while records remain
read record,
if record.Field® = 0 then {process (record); store (record); increment counter; }
elseif record.FieldZ = 0 then reset(record);
else {process (record); store (record);}
endif;
, enfif;

enddo
end

GOOD LUCK
Prof. Dr. Hussien H. Aly
Course committee :

Prof, Dr. Hussien H. Aly
Prof. Dr. Nagwa M. El-Mekkey
Dr. Mostafa Y. El-Naenaey
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Q3)

a) Write C++ or Java Code for the Circle and Cylinder classes
corresponding to the UML diagram (10 points)

b) Imagine, you have to design a Tetris game. This game uses a
20x10 scoreboard, in upright form. From its ceiling, blocks
fall down. The blocks have different forms (rectangular,
square, Lshaped polygons). The player can rotate the blocks
while they fall down. Once a block touches the ground, it is
fixed where it landed. Only one block falls at any time. Once
the current block has been fixed on the ground, a new block
appears below the ceiling,

Circle

-radius:double = 1.0
-color:String = "red"”

+Circle()
+Circle(radius:double)
+getRadius() double
+getAreal ):double
+toString():String

superclass
subclass

Cylinder

-height:double = 1.6

+Cylinder ()
+Cylinder(radius:double)

+getHeight():double
+getvVolume () :double

+Cylinder (radius:double, height:double)

(i) Design the class model of the game. Consider a main class for the game, a game

scoreboard, and a class hierarchy for blocks. (5 points)

(ii) Design an AbstractFactory with some concrete factories for the block hierarchy.
Convert your design in (i) and (i) into code fragments and determine which concrete

block type is created by using a randem generator, (15 points)

Q4)

Suppose you should design an application, which enables clients to book the cheapest flight

to a destination of their choice from a number of providers.

a) Assume, cvery provider is known in advance, and implements an interface
IFlightProvider, which provides operations for querying for a flight/connection to a
destination city, and for booking a flight. In this application you will need a way to
enable clients to interface to these providers and book the cheapest flight on offer for
the destination and date they are interested in. Flight providers should require (and
receive) no knowledge on other flight providers known to the system. Which design
pattern could you use? Draw the pattern for your solution (Hint: you may use the

Mediator pattern). (10 points)

b) Many airlines offer on-linc booking services as web services but may not have the same
interface (IFlightProvider) implemented. However, they will have compatible interfaces
to call simifar to querying and booking interfaces. How can you incorporate such an

airline as a flight provider in the system above?

Select the most appropriate design pattern to use to address the problem and show how
it is applied. In particular, show an appropriate class diagram(s) and enough code
fragments to illustrate your use of the pattern to solve the problem. (10 points)
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Answer All Questions IN ORDER (Total 90 points);

QI)

a) “Favor Composition over Inheritance” is one of the design principles, explain why and
give an example. (5 points)

b) There are two principal implementation approaches for the Filter pattern; pull and
push filters. Provide UML class diagrams for the design structure for each, explain the
difference between the two models, and provide an example application in which each
model would be advantageous. (10 points)

¢) Opening a new connection to a Database Management system is usually an expensive
operation. Most of the systems keep of a pool of available connections. Draw the Object
Pool design pattern structure and explain its participants. (5 points}

Q2)

a) In the approach to “analysis” and “design™ that has been studied in this course, briefly
compare and contrast these two terms. What is “analysis” about? What is “design” about?

{5 points)

b) Consider the following problem domain and assumptions. There is an information
system for a video rental store. Simplifying assumptions and details for the system are as
follows:

e Itis a stand-alone store, not part of a larger organization.

¢ Rents only videos, not computer games or other items.

o A “video” can be in any medium: tape, DVD, Blu-ray, and so on.

¢ The rental charge may vary by medium. For example, DVD rentals are more expensive
than tapes.

¢ The store does not sell anything. For example, there are no sales of videos or food.

* All transactions are rentals.

e Cash-only payments.

¢« On completion of a rental, the customer receives a transaction report.

¢ Each renter has a separate membership.

(i) Identify at least 4 primary use cases and _related actors. Draw the results in a UML use
case diagram. (5 points)

(ii) Write the Rent Videos use case primary and secondary scenarios. (10 points}
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swer ALL Ousslions

Figi Rall suspension Sus

z stexl ball off mass m=84x10" Ke ,is attxacted
netvic forae of an electromagnet at a distence
«ive is to keep the ball suznanded
Jeing Newton’s law:

z from

ty the mag
bhe wagnet. The objec ac a

Firad distance Srom the magnet

SRR )
pid i dt = applied  force

foanenive the state eyuations of the tall system ix the form:

£l

‘(_J;]E = Ax +- Bu,

'},i T C tx

L A S s e & .
ey =X, mdnd, Yt

Tt iz noted that x and X, axe e incremsnt
the eguilibrium position ~F the ball {neglect the effect af mg)
pplied to the kall is given by

The elecitromegnetic force

Joeldz el
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{Li) ™ind the transror function & - ! whore 1 {8y = LEz()), 1) = LUy
by

(iii}$?st for the Controllabililyv and Obhservahbility of the
T - g’

systern.

iy Is the system Sltable? Prove wvour answer.
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Lo
Fig. 2
a—-i) oxplain, mathematically, what is meant by Similaricy
Transformation to the state equations:

x = A+ By,
y=Cx
(il Show  mathematicalls, that. Contrcllability and -
bservabiiity of the system .n(i)is Invariant under similazicy
ransfornation.

R Uzing the indicated state variahles,as in Fig.2, okiain

tha 8.5, 2, and B matricer in terms of apahapandh

5
syshem .
{d} Test foxr the stability of system using Lyapunov stahiliity
test.
{e} Comnpute the state transition metrix , and hence the
response ,y(t),when u(t) is a unit delta fuaction .Asswvine



zoro initial conditions.

tew, desoribed by

= Ax+Bu, and y=Cx

where x 1s the systenm state, and vy its oulput,

2
7
&

-
1
i —

= B o[ 1 ]

G 0 ! -

I

0l e controliability and ObservabiJity of the system.

i fan a state-veriable feediacy controeller ,smich satisfies

21 lowing closad-1loop specifications:

LRI

IiyEmaas overshoot=1t.3%

roy Gettling time eguals 1osea.

fiisResrign e Eodl state-shserver.with desived eigen-valnes of
Srddand -1

LAV Lband < ead-loon Cransfer fucction of the swvscen, aluver

condrining the controllern and obhserven .

ind the steady-error ol Lho closed-loop systom , il che
reference input r{t) =s a unit step function.

Do (ii) and (iii), in a diract way, and then check using

{v )

relrereann’ ¢ foroulas.

—r iz
$age overshoot = g s

Ackermann’s formulas
Vor the design of a state Teedback

controllexr:

Wnere:
C iz thle system contrcllalility matrix,

.5 the characteriscic pelynomial of the clos

cels) &S ad loop

svrsien.



Fox the desgign of the #Full statc ob:

[0
Lo
k., =w,{A) O_](_C,A) I
B
1

'i
|
y
|
!

Ciois the observability matrix

f

. {y) Ls tI‘xe'characteristic‘polynomial «f the cbserver.

I Lrick ‘ D, Badr Abuelnas>
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viswer ALL Questions

Q-1
A{Qiﬂfﬂ/

—»
wt 0 ==
r—:____ﬁ"' Electromagnet
! P,;:i:

A Apnlied
(0 l Sforee, I

—(\ )Kstecl

i Ll L

Y

Fig.l Ball suspension sy ctem
A steel ball of mass m=8.4x107 Ky ,is attracted
by the magnetic figxrce of an electromagnet at a distance i from
the magnet. The objective is to keep the ball suspended it a
fixed distance from the magnet . Using Newton’ s law:
mid’z ] dt? = applied  force
(i}Derive the state equations of the ball system in the form:

ix

Y 2 Ax+ Bu,

dt

y=Cx
Whexro
N [xl;,\'lf' RETECS I R AR =dzldt, y==z.
It is ncted that x, and X, are the incremental variables from
the equilibrium position of the ball (neglect the elrect of mg) .
The electromagnetic force applied to the pall is given by:

f = 143'1"0.'1‘!‘r



_ . J(s |
(ii) Find the transfer funczion G:bjgl,w%we:Z&)zLQ{O}IQ):I(KU)

(iii)Test for the Controllability and Observability of the
system.

{iv) Is the system Stable? Prove your diswel.

Q-2

r ok

., A N s ™~
= ‘ﬂ/%——:(L»L i/s Jﬁz-—-;< P f"r-f*(v )
. ———— | FY .
.—T\ - -} -t
Y D

r
o

what is meant by Similaxity

Flg. 2
a-ii} Bxplain, mathematically,
Transformation to the state equations:

L0
x = Ax + Bu,
y = C‘_\:

that Controllability and

a-{11i} Show ,mathenatically,
is Tnvariant under similarity

Observability of the system in{i)
transformation.
(b)Using the indicated state variables,as in Fig.2, ohtain

+the A,B,C, and L matrices in terms of a,a,,d,,andl

{c} Tl al:(Lazi:Qghrukbl;l,

test for the controllability and observakility of the
system. o -

(d) Test fox the stability of sy
test.

{2) Compute
response Ly (t)  when u({t

stem using Lyapunov stability

+he state transition matrix | and hence the
j} is a unit deltaz function .Assume




zero initial cenditions.

Q-3

Given a linear system, described by:

k:Ax+&u and y=0Cx
Where x is the system state, and y ils output,

(o 1 o] .
A= , B= L= 0]
G ‘ C i
{i)Test the controllability and Chservability of the systen.
(ii)Design a state-variable feedback controller ,which satisries

the following closed-loop specifications:’

{1)%age overshoot=16.3%
(Z} Settling time equals 1 sec.
(iiijDesign a full state-observer,with desired eigen-v:lues of
-1C0and ~10.
{iv) Find i
combind ng
{vi rind rhe steady-c
seference input

~iosed~-luop transfer Tunction of the systew, after

concroller and obgservar.

rrer of the closed-loop system

unit step tunction.
k

Ihe
i the

r{t£) 1s a

Lo (11 and {iii),in a Jdirect way, and then check using
Eckermann’s formulas.
fints: W

. sy 2
tage overshcot = g ,

wokermann’ s formulas

For the design of a state feedback controllern:

Eo= 00 0 ....0 L]C7(A,B) a.(4)

Wharea:
(' is the system controllability matzix,

%.{(s) is the characteristic polynomial o>f the closed loop

system,



For the design of the full s-:ate observer:

[0
1o
K, =a,(4) O7(c,d) [

¢
[»
where

(} is the cobservability matrix ,
2,(s) is the characteristic polynomial of the observer.

Good Imick br. Badr Abuclnasr
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Please answey all questions:

Question 1: . [10 marks’

The figure below shows a host, its local DNS server, three additional DNS servers and a web server
(¢c.b.a.com). The tables at left represent the DNS caches for th.- local server and Lhe host. Suppose the uscr
at ihe host enters c.b.a.com/foo.hitml into a web browser.

Lo
[RPR

.00
__namo address 2345
ot 1.23.4
b.a.com 2.3.5.6
i lacai
Y DS - fraLcom
. Dy g
server 2300
c.b.a.com
| . 2357
narng address ““““;
ok
il
host

j . .

| |

List all packers sent, leading up to the first pecket sent from the host to the web scever. For cach packedt,
identify the sender, the receiver and give a briel deseription of the packet (for example, “qirery on name
Xy or Presponse 1P=9.8.7.6™). Assume thal the {ocal server uses recursive query proces.ing, but all
others use iterative query processing. Show all changes 1o the contents of the DNG caches at the end of

the swauenve,

Question 1 [10 marks]
The diagram below shows a TCi* segment b g sent from host A to bost B and an ACK being retugned.
The numbers on the arrows are the sequence numbers ol the data segments and the ACK nembers.,
Suppose that after receiving the ACK with ack number 20, A sends packets with sequence aumbers 20,
30, 40, 50, 60, 70, 80, 90 and [00. Some time later, it reccives ACKs with sequence nwmnbers 40, 40, 60,
60, 23, 60, 60. (Assume that A sends no addilional duta segments in tie meantimae )
a) Comp:cte the diagram i a way tha is consistent with the given inlormution and what vou
know about the way TCP bchaves. Waat sequeince number would you cxpect to see in the rext

packet sent by A?
b) What ACK nuinber would you expct in the next ACK? You may assume that all packets sent

by 4 carry 10 bytes of data.
A

8
_— 10 |

L 1

P




from a host 4 to a host B, passing through routers X and ¥. Asswne that the subnet where 1ost . { is
connected has an MTU of 500 bytes, the subnet where host £ is connected has an MTU 0" 80 bytes and
the subnet between X and ¥ has an MTU of 120 bytes.
) Assuming that the “den’s fragment” flag is not set, how many raginents docs o uter X divide
the packet into? What is the length of cach fragment?
b) For the first two fragments forwarded by rouler ¥, what wil! be the values of uffset, total
length, DF and MF flags?. Fill in all the blanks. \

\
Question 3: [9 marks] N
Consider a packet with a total fength of 250 bytes (including {Pv4 header) and an id (ield] squal to 17, sent

Question 4: [0 mayksi
Consider the topelogy graph shown below, Construct the rouling table at node X by applying Dijksira
algorithm. Show your workout.

o)
|
7 \Z)

Question 5: [ 10 muytis|

An organization has a class C network of addruss 200.1.1.0 and it wants to form subaets {or 4
departments with the number of hosts as fotows:

¢ Subnet A: 72 hosts

o Subnet 1325 hosts

*  Subnet C: 20 hosts

s Subnet D: 18 hosts

a) Provide a possible arrangement of the netw: -k address space, together with thie respective range of [P
addresscs for ench subnet and the subnet masic. Explain your work
b) Suggest what the organization might do if it aeeds to create the 5™ subnet (subnet 1Y wids 20 yew hosts
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Question # 6: [20 points] Select the correct answer

-~

)

2)

O

[0
e

[y
Ry

7

7)

8)

IT the baud rate for a QAM signal is 1500 and the but
cate &5 9000, how many bits are there per signal
crement ?

(a) 3

(o) 4

(c) 5

(dy 6

In........ propagation, the core of the fiber is of
varying densilies .

(s} multimode step-index

() muitimode graded-index

(o nultimoede single-mdex

{d) cingle maode

The performance of a dala connunications nctwork
dependson oo

(1) The number of users

(b) I'me trunsmission media

(c) The hardware and softwarc

(¢ all of the above

In CRC, there i3 no ercor if the reminder at
The veceiver is

) equal to the reminder at sender

() nonzers

{¢c) zero

(d) the quotiznt al the sender

e data anit is 111111 and the divisor t0L0, then
the CRC i

(a) 100

{hy 101

{cy 110

(dy L1

Which ol the following is necessary for multiplexing,
{ay Modem

{b) Paralicl ransmission

{¢) [ligh-capacily links

(dy Network card

In usynchronous transmission, lhe gap thme between
bytesis ......... lransmission does not have

(4} fixed

(by vuriable

(¢) a function of the data rate

{d) zero

[ shiding window flew contal | the frames to the lefl
of the receiver window are...... [rames

(2) received bul not acknowledped

(b) received and acknowledged

(e) not received

(d} not sent

Where 15 the oken in token ring, when a Jdata framz is
in cireulation

(a) atthe receiving station

(b) at the sending station

(¢) circulating in the ring

{d) damaged

Which project 802 standard provides lor cotlision Lice
profacol

(a) 8022

(bt 802.3

{¢c) 802.5

(d) 802.6

POV EONASE Y pned TOIEASES Fonve difterent
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i6)

() Popolopy

(L) naximem data rate

(¢) maximum segment length

{d) UTT number

Inthe ..o layer, translation trom wune character code
to anpother code occur

(a) transpotl

(b) session

(¢) preseolation

(i) spphication

Which of thr follewing encoding doct nol provide for
synchronizalion

(1) NRZ-I.

{(h) R

(¢) 828

() HDB3

Which of the foilowing mertulation techniqucs are
used by modems

a1y 16-QAM

(b) FSK

(¢} $-PSK

Wy all of the above

I, propagation, Jow-frequency radio waves
hug the carth

{a) space

(b) ionospheric

{c) Llropospheric

(d) surloce

Which of the following 13 necessary formultiprexing
(a) Parallel tansmission
by OAM

{c) lligh-capacity links

(d) modems

Packet sequencing is puarant ed ine
(i) cirenil swtching

(b} dalagram

(¢) message switching

(i) wvirtual cireait

17) Flooding is a technigay used for

19

—

200

{a) Flew cantrol
(b} Routing
{c) Lnuorcortol
(d) ull of the above
Ina ..o, packet swilching o!l packats mast
contain [all destination address
(a) Virtual clrcuit
(b) Datagram
() akb
(d) noac ol the above
Cridges will logically interiace at o..o.ve. Layer
(a) applicatian
(b) wansport
(¢) network
(d) none of the above
[n dislance veclor routing, frum where does each router
recive veclore?
{a) all routers
(b) adjacent roulers
{¢) locally
{d) none ofthc above



Question #7 : [10 points] Give ONLY ONE recason for each of the follo ving
statements

(a) Manchester encoding is a self-clocking code.

(b) Optical fiber, unlike wirc media, is highly resistani ‘o electromagnetic interference,
(c) Go-back-n ARQ is more popular than Selective-reject ARQ

(d) In a datagram packet switching all packets must contain full destination address.
(e) Stop-and-wait is not efficient for satellite links

() Unlike ring LANs, in & bus connected LAN we do nol worry about packets staying
indefinitely on the mediun.

(g) In-time-division circuit switching, the delivery ol data is delayed.
(h) Flooding is a preferred routing technique for sending cmergency message.

{i) By using vittual circuit switching network, packet -.oquencing is guacaniced,

Question # 8 : [15 points]
(a) [3 points] Twenty-four voice signals (each requiring 4000 Hz and 200 Hz guard band)
arc to be multiplexed and transmiitted over twisted pair. What s the bandwidth
required for FDM 7

(b) [4 points] Calculate the total time required to transfer a 5000 K3 fiic i the following
casc, assuming an RTT of 100 mece, a packet size of 1 K3, and an initial RTT {n
“handshaking” between sender and recciver before data is sent.

The bit rate is 1 Mbps, but after we finish sending each packet we must wait one RTT
before sending the next.

{c) {4 points] N routers R7,R2,.., RN are to be connected using M bi-direc Gonal links such
that each router 1s reachable from cvery other router. If no morce thau one link is 1o be
used between any two routers, what arc the maximum and minimum values for M7

(d} i4 points| In the following network, node 1 sends packet to node 6 usmg flood s
routing.  Courting the transmission of one packet across onz link as « foac ¢ one,
what is the total load gencrated it cach node discards duplicate fncoming rclhet.

GOOD LUCK
Professors: Dr. Amal EiNahas, Dr. Magly A.Azim
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Answer the following questions: Full Mark = 75 Poinfs

Question One {19 Marks)

Consider the following transactional database D. Assume that the min. support = 40%.

TID| Items bought
Tl {16, 11, I3}
T2 | {11, 12,14, 15, 13}
T3 {13, 12, I5}
T4 {16, 17}

TS5 | {11, 13, 12, I4, IS}
T6 {11, 13, 16}
7+ {11, 12,15, 17}
T8 | {I2,18,15, 11}
T9 {14, 16}

T10 {11, 12, I5}

a- Apply the FP-growth algorithm to generate all the frequent item sets of D. Show the FP-tree
and the header table. For each frequent item, show how to generate the conditional pattern bases

and conditional FP-trees, and the frequent item sets generated by them.
b- What is the set of closed (but not maximal) frequent item sets?

c- Using the frequent item sets obtained in (a), generate two association rules of confidence 100%.

Question Two (11 Marks)

Consider the training data set given below. Let “Lenses” be the class label.

Age Prescription | Astigmatism | Tear Rate | Lenses

pre-presbyopic myope no normal soft
young myope no normal soft
presbyopic hypermetrope no normal soft
presbyopic myope yes normal hard
pre-presbyopic myope yes normal hard
young myope yes normal hard
pre-presbyopic | hypermetrope yes normal none
presbyopic hypermetrope yes reduced none
pre-presbyopic myope yes reduced | none
young hypermetrope no reduced none

It is required to construct a decision tree for predicting the class label using the information gain as the
attribute selection measure. Assume that “Tear Rate” is the root of the tree (you do not need to verify
that), Complete the decision tree starting from the root node. Show all your work neatly.

Prof. Dr. Mohamed Abougabal

Prof. Dr. Nagwa El-makky

Prof. Dr. Noha Adly Page 1/3



Question Three {15 Marks)

a- Consider the training data set given below. Assume that “Loan Worthy” is the class label. Use the
Naive Bayes approach to predict the class label for the sample (Married = no, Salary: 20K....50K, Acct

balance < 5K, Age >= 25).

Married| Salary | Acct Balance| Age | Loan Worthy
no »>=50K <5K >=25 yes
yes >=50 K >=5K >=325 yes
yes | 20K...50K <5k <25 no
no <20K >=5K <25 no
no <20K <5K >=25 no
yes | 20K...50K >=5k >=325 yes

b- Knowing that “Electricity use” is the class to be predicted, would the Naive Bayes approach be

effective for developing a classifier for the following data set? Why or why not?

c- After an undergraduate course, the results of the exam were recorded along with some data about the

Temperature
Below Average
Above Average

Below Average
Above Average

students. The results can be found in in the table below.

Season  Electricity use
Winter  High

Winter Low
Summer Low
Summer High

ID | Language | Passed all assignments | GPA | Passed exam
1 Java No 3.1 Yes
2 Java No 2.0 No
3 C++ Yes 3.5 Yes
4 Python Yes 2.5 Yes
5 Java Yes 3.9 No
6 C++ No 2.9 No
7 Java No 1.9 No
8 Python Yes 3.2 Yes

Knowing that “Passed exam” is the class label, predict the class of the following student using K-

Nearest Neighbor (with majority voting) for K =3.

ID

Language

Passed all assignments

GPA

Passed Exam

9

C++

Yes

3.0

?

Prof. Dr. Mohamed Abougabal
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Question Four (15 Marks)
Consider the set of 2-dimensional records given below.

RID| X|Y
1 184
2 (514
3124
4 2|6
5 128
6 |86

a- Use the K-means algorithm to cluster the given set of records. Use a value of 3 for K and assume
that the records with RIDs 1, 3 and 5 are used for the initial cluster centroids (means).Use the
Euclidean distance as a distance function.

b- Measure the Sum of Squared Error (SSE) for the clustering obtained in (a).

c- If the data records were clustered into 2 clusters: {1,6} and {2,3,4,5}, would this clustering have a
better cohesion than the clustering obtained in (a)? Justify your answer.

Question Five (15 Marks)
a- Consider the distance matrix given below.

PL | P2} P3| P4|P5 Po6
Pi| 0 |08/085 1| 2085
P2 08| 0| 1 |05 1] 0.8
P3| 0.85) 1 0 L 2
P4, 1 105 2 (01|03
P51 2 1 1 10} 1
P6{ 085/ 08 2 |03 1| C

Use the above matrix to perform complete link hierarchical clustering. Show your result by drawing a
dendrogram. The dendrogram should clearly show the order in which the points are merged.

b- Given the distance matrix in part {a), perform the DBScan algorithm for Eps (radius) = 0.9 and
MinPts (minimum number of points) =3. How many clusters are generated? Indicate clearly the core,
border and outlier points.

c- Consider a dataset that contains a target (class label) attribute. In this problem, you will be asked to
evaluate a clustering of this dataset with respect to the target attribute (using external measures).
Assume that the dataset contains 5 data points: pl, p2, p3, p4, and p5. Assume that these points have
been clustered into 2 clusters, without using the target attribute, such that p1, p2, and p3 belong to one
cluster, and p4 and p5 belong to the other cluster. Assume that pl and p2 share the same target (class)
value; and that p3, p4, and p5 share the same target (class) value, different from that of pl and p2.
Compute the overall purity and the overall F-measure for the given ¢lustering.

Prof. Dr. Mohamed Abougabal Prof. Dr. Nagwa El-makky Prof. Dr. Noha Adly Page 3/3
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