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SECTION -A

There are FOUR questions 1ntillS section. Answer any THREE.

1, (a) Compare Simple reflex agent, lable-drive~ agent and agents with memory

(b) Definc "mnt<C1ence,autonomy and rationality of an agent Give examples,

(cj Con,id" s nlOdJiied v.rsiun of th~ vacuum deaner environment in which the agent

is penalized one point for e".h movement Can " ,imple reflex agent be perfectly

latlOn"1for ,h" em'nonmc'Ile Why? How "ill a reflex "gent with slate p.rform m tbis

(d) D""elop a PEAS de,criptloll of a robot ,",ccer player,

(9)

(6)

(IS)

(5)

2, (a) Give example, of ,he following ',pes of environment' (1) Fully observable, (il)

episodic (iii) dynallnc (IV)s("thasHc, (v) multi-agent. (7)

(h) Dell\'e the Slate space size" r n_queens problem. Show your cakulalions. (8)

(0) G,ve the initial state, goalle,l, ,ucce",or function and co,t functIOn for the follow1ng

probkm.

You have threc jug.<,measuring 12 gallons, 8 gallons and 3 gallons and a water faucet,

You can fill the jugs up m mtply them out fi-om"ne to another or ont" the ground, You

necd ,,, measme out cxaelly one gaJJon.

(d) Find "ul " ,olmioll for tho pnlblem 1IlQue,;, r-.'".2(c) using your own formulation,

3. (aj Coostder a state spac. wheTe the start slate i, nnmber I and ,uccessor function for

(15)

(5)

state n return' two states: numhers 2n and 2n+1. (3+7+3+7:20)

(i) Draw the portion "fthe ,mle 'patc f"r state, I to 25,

(ll) Suppn>e lhe goal 'tatc i, 19, ust lhe oroer in which nodes will be viSIted for

~readth-1irst ,earch, depth-first 'CliTch,depth-limited "eareh with limit 4 and

ileram'e deepening search,

(Iii) Whith ofth. ,earch approach finds the goal state in least hme?

(tv) How would hi-directional ."arch work in this problem? What is the branching

factor ,n each dircctlOn~
Contd,.. .", P..-2
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(h) Cunsider the sensorle" two-location vacuum elcmK"Tworld. Draw tho belief ,tate
'p.ce re.c!",ble from the initiol heliof state. 1, the problem solvable or not? Justify your

amwe,-

(c) What mc thc mam problems of hin clll11hing,eorch? How does simu!.led annealing
sol~e the pl'Ohlems?

(7)

(8)

4 (a) IVheni, A' search optimal','Expl'lll its necessary condition with an examplc, (7)
(b)l1ow do", Reeursive f!oot-fiThISe.rch (REFS) solve the maln problem of A*

se"rch? Give suitable eXllillple, (10)
(C)How can you me genet,e algortthm to wlv" 8-4ueens problem? Explain ll.,lng an
example. You must explain eoch step or the gcn~1iealgorithm includmg tho design o[

cach individu.l of your example. (12)
(<I)Explain how 1,,".1be.m seo.rehworks. \','hat is the main difference with random-

lestart ,e"rch? (6)

SECTION -B
Therc arc FOUR questions in thi, s"ction. Answer any THREE.

5. (al E~pl"in why it is a good he"rist1cto choose the variable that i. th~ mml constrained

but the value that is the least constraining in a CSP sc..-eh, (7)
(b) Consider a scenill"lOwhere for solving a CSP JlTohlcmyou have run the arc
cOllSlSrencyalgonthm. The algorithm reduced domains,of some variablea. Some of the
\,.ri.bles h"ve multiple \'alues in their domolOSafler the algonthm i. run and no domain
is empty. Is there. g"",anteed solution? JusltIY your amr.ver briefly with suitable

examples, (8)
(c)Con,lder thc game tree below, Usc Alph.-Bela pruning to determme the vnluo for
the root node. Clearly show whlch branche, arc pruned by the algonthm, While,
e~pandlllga node, the children are to be visited from lefl to right, (20)

10 5 12 3

"
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6. (a) Consider the problem of magic ."'quenee. Given a flnlte'mteger n, tho problem

wn",t, ofiinding • sequence of mtege,", S ~ (S(},'L, .." s,,), such that" represents the

numher of occurr.ne., "fi in S As an .xample, when n = 4. one magie sequence is {2,

0,2, OJ.he"",s, ~ 2. So= 2 as there are two Osand two 2s in the sequ.nc. and "1- 0, s, =

0.;; the!'e are no 1, and 3s. An"thcr example IS (1, 2, 1,0). Formulate the magic

,eql\ence probl"", "' • formal Con;lraint S.lJsfacllon Problem (CSP) with proper

math.matie,l nOtatiOD'. (7)

(b) Consi!kT (he plOblem of "Wumpu, World". Wumpus world is repre,eDted hy 4x4

grit!. Initially the agent i, at [1,1j. There is ore WumpU$is one of the 16 squares except

11,1]. TI\ere are four pit< in tho 'quarc' except [1,1]. The position of Wumpu, and Pit,

are randomly di,t.nbutcd, but \Vumpus cannot live m a square containmg p,t. Square,

adJoc.nt w Wumpus arc ,melly and adjacent to pit, 1Irebree/.y. The gnd 1Sshown

below,

'A ',' 'A 'A
I) ',3 3) ')
," 3,' 32 ')
U ''> ''> ,,>

All])], the agent perce1\'es nOlth~Threeze nor stench. Then the agent mOve, to [2. 1]

where it percOIves only br.ez. hut no ,tench, ThOllthe agent moves to [1,2] (VIa[1,1])

where 11percei"e neither breeze not stench. Th~"Jlthe .gent moveS l<>[1,3] where it

pcrceives both stL"Jlchand breeze,

Now can Y"u proof the following propositions using the rewlution algorithm? You only

n~ed to JncO'l'i,rale the cl.u.e. that you need {opTOofthe following proposition,

(1) (2,21 contains no p,t.

(ii) [3,I]conlains"pit

(iii) [t.4] COm.lOSthe Wumpu •.

(el Af,er" yearly checkup, your friends is mfonn"" hy his doctor that he has been te,ted

po,itive for a v.ry ;crious di'e •••. The .ccuracy "f the te,t is 99% {i.e. (he prohablhty

01 te,ting pOSltiv. ';'he~ 'i~de<:don has lh'edisease is 0,99, as i, tho probability ofte,tmg

ncgati,," whOllo~e doe, Dot have the dls.a,e), The dIsease is also very rare, only 1 out

of 100,000 people get.' .ffected by it, ~ow, glVOllthe above ,c.nario, find out tho aetual

proh"hilay of your fri~"Jldhaving (and not having) (he dlsea,e.

"Contd ... " .. ,,' P/4
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7. (a) Cons1der tbe following scenario and ."s,,~'" the foHowmg que,tions.

"Mary go,s <wmunmg if and only Lf11 is SUIlllyOr Friday, 1f Mary do", nut go

",wLmming,th~'TIshe goes to the library to ,rudy Artificial Intelligence (AI). Mary finds

it difficult to study Al and thts 'caus", her headache The days Mary does not go to

swimming and also has a headsche, she goes to cunsult Dr. Barry. If Mary cOllSoltsDr.

Barry on Friday, Dr Barry kills Mary. If Mary consult, Dr. Barry on any other days, Dr.

Barry gives Mary lee Crean], If Mary gues to ilbrary, then she ducs not return home by

,umeL Today ISnot ,unny and not Fnd"y ~1tbcr"

Ii) Define the ,ymbols you n.oo to construct a Knowledge base US1ng

proposltJOnallOb~e.State the defimtJOnsolearly in fltahuIar format, Onc is done

filr you.

(17)

Definition

MMYgoes SW1mnung

Symbol

, Swim

(5)

(ii) What are definite clauses? Build up a knowledge base for the given scenario,

E"e,y lentence must be a defimte c1au,e, You can declare new symbols too if

needed,

(nil Apply "Forw"rd Chaining" algorithm to proof that- "I),. Barry gives Mary Ice

C,eam", Clearly ,how the oIgoritbm .,tcps,

(b) Translote the followmg sentcn,'" into First O,der l<:>gic:

(i) E\'ery SlUMnt who lake AIlS brilli""t

(ii) Th~'reis at least one 'lUdeot who took AI

(iii) Th~Tei, at least one 'tucient who took AI i, nerd

(1\') There i, a person who love, everyone in the world

(v) Everyooe in tIie wodd is loved hy at le•.,l onepersoo.

(c) What lSMarko" Rlaokee Explain "ith "" example. (5)

(d) Is "Ipba-bera pruniog bclt~.,.thm the mllri-ma~ algontlml? If yes, in whkh cnten",

Is it £,,"ranlC"edthot "Ipha.beta pruning will "lways be better than mini-max algorltlull?

Ju;ufy your answe, with exm'ple. (8),
8. (0) ConSIder the followmg con,(raint graph for the map coloring problem. Each node

can he colored eith~Twith red or blue (,",ocpt "ooe 3). Node 3 C3n only he colored

"ith blue.

Run baoktmcking algorithm ",ith rot"lvardchecking (In th1s graph. And t3bulate the

assigned values and domain, of ddfe,ent nodes as shown in the sample. The 'fiTh(2 row,

are "!ready done 'fo, you, Also Indieate when the algorlthm hacktracks, While

coloring the graph. take nodes io inc,e",ing: order .of their lobeL That lS, the all,'Orithm

wiil assign" \ alu. for oode 1 r,<st, tbeo node 2, 3 and so on. You need to "SSlgtlcolon.

in the following order, firsl red and then hlue, Mark the "sSlgIled value, with circio.
Cootd ... ,' ,.. ,. Pl5
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(b) Cnn,ider the followmg Baycsl"" Network. Find out the probability of the following

que,y: P(BID ~"] rue, E = Folse) (20)

The CPT (Condltl0l1~1 Probablhly Tables) Elf. give" below:

D

"-----
, A

T

B

T

F

T

F

E

TPIC)
0.95

0.94

0.29 _

0.01

-_ -----_ -------_ ..
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1>ECTION -A

Th~.,-care I'OUR questIOn:;in this seclion Answer any THREE.

1, (a) J)i.'cu," the factors contributed to the development of sociology as a "Pedal branch

of soclal seJences,

(h) Dc,crib. the formalistic ,,,hool and 'ynthetlc sebool of so"iology,

(a) 'Culiu[c i, a normllllve system ofa society' - Explain.

(h) Di,euss Karl MaTh', "i"w of technology and culture.

(oj Whm do you under,tand by soclalil.tiun'l Explain different types of socialization

wlIh example.'.

(b) DJsc"," Cooley'.' looking-glass ,elf theory.

Wnte short note" Onany three of the following:

(a) n,e condltlum or learning.

(b) FUllCnonal;,(pcr;pective

(c) Dommanl id'-"Ingy

(dj Ethnocentrism imd "ultural relativism.,

SECTION _B

T1,.," are FOUR q,!estloru;in this section, Answer any THREE.,

(10)

(13}-J)

(to)

(13 Y,)

(10)

(13;-; )

(23Y,)

,. (a) Respond to those who assert lhat globalization 15 fueling nationalism, cultural

reaction, and terrorist vi"lence. (13)))

(h) In parlicula!', what "ombinauon of advantages allowed BritaJn to experience

llldusUlali7ati()n firsl? (10)

6 (a) El.b"ratcl y diSCUSSthe social dfcct< of Industrial Re""Jut;on in Europe.

(b) Cliti""lly dlSCUSSthe Malthusian Theory of population.

Contd ... " ... " P/2
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7 (a) In lndustllal socIety we found 'formal schoolilll; op~'ll to the mas,eS and viewed as a

mea", of advancing thc social order' - R T Sehaefer. Disou," the statement (13/V,)

(b) Idenllfy causes and effects of tho major ~'llvironm~'I\talpollution that usually happen

mBanglaclo,h. (10)

g "','rile .,hor\ noles on any THREE of tile following:

(a) MultinatIOnal ot'rp<:>calions

(h) I;ligrmionml971

(0) Types of internal nugrauoll in Bangladesh

(d) Calculation ofCBR, CDR and TFR

(231,)
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SECTIOI\ -A
There are FOUR quc,\ions in thi, ,cc\ion. Answ,.,-any THREE,

L (a) Whal i, imcmatiunaJism" Di\~'\lsSthe ments of internationalism.

(b) 'RLght imply duties' - Explain the st.tement on the basic of citizen rights and
Duties,

2 (.) Wllat are the essrnti.l cJcnwms of" state? Idrntify the differences between society

and ,tatc

(h) lJe,eribe various types of sovereignty WIthexampies.

3 (a) Who are the executive? Illustrate the role and functions ufthe executive in a state.

(b) Discuss the characteristics of democr.cy ",;th relcvant criticism

4, \Vrile shQrt notes on any three ofthe following:

(a) ConstItution
(h) Ideal type ofbllleaucracy
(cJ Good Govemance
(d) BIcameral Legislature

'SECTION-B
There are FOUR questiQns in this section. An,wer any THREE,

,
5 (a) Define foreign pohcy, Exphlin the major determinant, of the foreign policy of

J-langladesh

(h) DLscossIIIbnefthe merits and demerit, of parliamentary fonn of government.

6, (a) Explain the \alient features of the COnstltutlOnof Bangladesh,

(b) Di,cuss the pnncip.l organs of United Nations Organizations.

7, (a) Define local government, Discuss the functions oflocal government in Bangladesh.

(b) Di,cuss the significance of the langnage movemrnr of 1952.

8 (0) Di,cuss the polinca! system of United Kingdom.

(b) Write .,horl notes on thefollowiog topics,

(i) Sod,.li'''; ,I , ,
(ii) Pres\denltal fonn of government.

(111,)

(12)

(II y,)
(12)

(1l1, )
(12)

(23 X)

(IlX)
(12)

(II X)
{I2)

(UX)
(12)

(Il}O
(12)
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SECTION-A

rhtTe are FOUR qucstion\ in this SettlOn.Answer any THREE

I, (a) What do you uDd~T,tandhy "OccupatlOn.1 Oi,ca.,e"? Glve some e=plc.

(b) Descube bricO} the circumst:me", under which an employcr is legally liable w pay

comp~'n<slionand wherc he tan reruse to pay the samc.

2. (aJ Explain the meauing of the term '"Wages" and "Bonus" as per Payment of Wages

ACi, 1936 GLvefive example, of Authorizcd Dtdnction

(b) Lay down thc provisions regarding thc rnllowmg:

(1) Employe" liability for payment of wages:

(ii) Time for payment of wages;

(iii) Mode of paym~TI(of wages

(c) \Vrile a eri,ical note on deduction for absence from dulY-

(12)

(II};)

(10)

(6)

(7};)

3, (") Deti"e Trade Union and Collcctive BargaimDg Age,l a~ per Industnal Relatious

'Ordlll."CC, 1969 (10)

(b) De<cnbe bnefly Ih" foonalmes, (0 be obscrved for registration of trade tlluon. (9)

(c) Under what circumstance; the registrJ!lon of a trade union rnay be cancelled" What

are the remedie, ""ailable against ,wch cancellation? Explain (4};)

4. (a) Define t~e (enn 'EmptoY~T"'and "Worker" a< per Employment of Labor (Standing,

Order), 1969, Show the classification of worker as per the above ordinance. (12)

(b) \V11a1do 'you under,tand by "L"y~off'~ Describe the procedure of declaring su"h !Jy-

olf1O" factory

" .' Contd... '" p/1
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SECTION _B

There are FOUR questions in this section, Answer lillYTHREE.

5 (aj What <I" you undorsw.ml by Dill of Exchange? Show the spe<:imen of such an

in>trument

(bj Di,lingulSh between a B,ll of Exchan),'Cand cheque,

(0) Explain hriefly the V"riou' grounds on which a cheque may be dishonored,

(d) How lung a cheque legally remams in force from the date of dra",ng the SEllll~?

Explain the legal status of ].!lmdi,

(e) Explain thelQ),~ehehind crossmg a cheque,

(4)

(7)
(5)

(3 );)

(4)

6 (a) What do you understand by free consent? Explain it, essential element, in a nutshelL (10)

(b) \Vhat I, Breach of contlll-ct?Discuss brie"y the variuu, remedies available to a party

aggrieved by ,weh a hreach.

7, (a) Compare llIld contrast between Publie Limited CompllllY and Private Limited

Company,

(b) ExplaLnthe mcanit;lgof the term 'Share' and 'Debenture' IIIrelation to a company,

(0) W"te a short note on Memor:mdum of Association,

8, (a) Detine 'Pannership' as per Partnership Act, 1932 and lughlight iLl salamt features, "

(13}-) )

(10)

(5)

(8}-))

wltll suitable e~ample. (5)

(b) Di,~uI< briefly th~ fonnabtles to bc observed for the purpose uf registration of a

partnershIp firm. e1te at least three legal dIsabilities suffered by an unregIStered fum. (8)

(.oj\\'1lal do you understand by ,'Di,solutlOn of a partnership finn'? Give" brief outline

of at loa,t lhree mode of dlseolving" partnership fmn. (IO YJ)
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SF,CTl{)~_A

There Jre FOljR que,tion< in tbis sect1on, Answer any THREE.

I. (oj Show the tunmg ",,,,'<:form for double handshake data \ran,fer. Indicate which signal

i, ,,-"L"rlCdby the sender and which <lgna! >s asserted by the recei\'cf. Describe the

meaning of each of the ,ign.l tran,iliLln,.

(b) Draw the intemal block dia(,<ram of programmable parallel port device 8255A ''illy

are the port line, of prograllu;lable port devices automatically put in the input mode

. when (hc device lS first powered up or re.,eL

(c) E~pl",n the mode 1 of "p<-'ration and 101!w1JzatlOllof 8255A

(10)

(15)

(10)

(10)

(a) DeSlgtl an 8-di,gi( 7.,egmen( LED display system u,ing a single 7447 and software

multJplexing mc(hod. in(erlacing ••.ith PC pom. (15)

(b) Virilc lhe algonthm for" procedure which refreshea the multiplexed LED displays a,

,bigned tn quesllon2(.) in ewry 2m, (10)
(e) Show the h.,d.di,k controller illlerface connection, for ST.506 and SCS] liO bus.

hplai<l the dat" twnsfer u,ing lhese interfaces, (10)

3, (aJ D""igJl a senucoDduc(or tempc..-ature sensor circuit using AD590 and A05S0 (0

produce zero vol! output for a (emperature ofO"C, In what application might you use a

temp~..-a(ure derendent current device such ss the AD590 rath., than a tCIIlperature •

dependent voltage d.'lce sueh as tho LM35~ (15)

(h J Show the cireult eonno",,(;oo of a 4-b,( O/A converter u,ing an operational ""'pllfier

741 and VKEF~ -5V, Show the output voltage for different mpu(s. (10)

(c) What 13 the r..,,;oiution "f a 13 bit D/A CClDverter.?If the converter has a full-,cale

outpm of 10,000 V, w~at is lhe .,ize of ~ach step? v,'hat will bc (he actual maximum

output voltage of thi" converler? What accuracy should (hi, converter have to be

consistent wilh tlus re,ulution?

Contd ... ,' ,.. " P/2
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4, (") Show in a diagram how a priorily imerrupt controiier 8259A functions in an 8086

system, Explain lhe interrupt acknowledge machine cycle. ]f the 8086 mlerrupt flag i,
""t and the ]I\'TR inpUlI""elves a hIgh signal, write down the ,tep" that are perfonnod

hyB086 (15)

(h) De,iob'lla sy,tem \lSlllg 74LS138 Jnd B259A to COMect 15 interrupt signals, (1.0)

(0) hplain mode- 3 operation of programmahlc counter 8254 using tmling wavefonn, (10)

SECTlOl'. -B
There Jle FOl'R qnestlOllSin this .ecl1on An.wer any THREE.

5 (a) DeSign an ari,hme,ic circuit wi,h one ,ekctlOn .mable S and two dara inpnts A and
B. \\1,en S ~ O. the circuil perfonns operation, F - A _ B, When S _ J, the mcult

pL-rfnnn."ptrdlino, F - A - B -I. (8)

(b) Wnte down the precoodnion(s) to turn on the overflow flag. (5)

(e) Suppa.e you have an Ortthmellc function F - A _B and A>-B. What should be tho

\'alue "r ,arry Oul~ Convert ,h" fun"tion into a fonn th"t WIll.upport your .""wer

(d) Hww can you delec, lhe f"llowing flags in 6 bit. ALU? Bnefly de,cribe wilh

"quation, (if n"ee,,,,,y). (2+2+2+2-8)

(i) Carry }I~g
(ii) Overflow tlag

(iii) Sign tlag

(1V) Zero flag

(e) SUPPQseyou have on arithmetIc operatlOn F ~ A - B (signed 2'& complement
subtraction). If A>~B, then Boolean function, Y - 8 $ V - (S'V' + SV) be"omes I

("h~"l'cS deno!<"sSlgIlcd flag and V denotes Overflow flag.) The equation Y consist' of

lwo part.' 8'V' and SV. Why ,here are two separale parts in the equatlOn? (7)

6 (.) What are the basIc characlen,tics of accumulator register, (S)

(b) U,ing JK tlip-nOf's, dcsign onc 'ypical stage of a register that perfonns the following

micro opL"l'atiQn"Iyou must draw ti,e figure]

(ll PI: A ~ A + 1 (incr"menl "p~Tdtion)
(n) P2:A~AV(B!lCJ

[Hen: PI and P2:tfC <;ontrolvariables]

(c) (il What do you mean hy <;ootrolunit'!

(1\) Which one is bcttcr dc,ign method ",,"ording to your 0plDlOn?

a One flip-flop pLTstale method

h MicroproghlJn oonlrnl
Give ,orne explanalion 10,upport your choicc.

(d) Implement the following funel10nusing a PLA.

F{A,B.C)~AB'+BC

Contd PI)

(14)

(10)

(6)
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7. (,,) D,aw a flowchart 1lJIdslalc diagram for the following algorithm, which ,.sulls in 6.'1.

for any input A, The algorithm is given below, (6+6+6)

(i) Take HlPUtA and iniliall,e var,able S with O.

(ii) For (m! 1=O;i<6.i++) 1
~~S+A:

(iii) Output S.

Implement the eOlllwi unit for n,e algorithm u,ing one flip- tlop per state method,

(b) ilc,ign a Simple scheme to convert SAP-I eompu\<-1"from lixed mac1une cycle to

vanable machme cycle_

[If you want to demonstrate any example, \L" the following control word

(7)

Lm' Cp Ep' La LD'

ee) Draw the tlffilllg diagram' for LDA mstruction for SAP-! computer. [you must follow

Fig_ 7(0)] (6)

,
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(d) Suppos" (h" initial accumulator \'Jlue ISA ~ 1001 0(1(11.\Vhat should be the output

oller opplying each of the following operatIOns'! You should apply eaoh of the

opemllO'" on th" initial value of A.

(1) eMA

(u) AKIIJ8H

(111)XRIOSH

(iv) OR! om

(4)

8 {oj In SAP-3 what i, the difference between ADD and ADC op"ration~ (7)

(b) In SAP-3 "hal i.;"the ditteren"e betwe~-nRAt (ROlate All Left) and RLC (Rotate

Left wlth Carry)': (7)

(c) \lih)' do diffe,"n! instructions take dJfferent numbers of memory bytes to be stored 1n

the menlc'ry in SAp.2? (SuPl""se WA toke, 3 byt", and ANI tokes 2 bytes to be stored

in Ih" memory).

(d) Whioh oomponent IS necos<aT}'for a PC to support nested call operation'! If a PC

SUppOlt,Jump "peratlOn, does lt meon It support, Call <lperal;on?

(0) EricJly d<=<oriheDAD instructlODfor SAP-),

(7)

(4+3)

(7)
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USE SEPARATE SCRIPTS fOR EACH SECTION

SECTION_A

There are FOUR 4UOSlIool>in thi, section, Answer any TIIREE.

I. (a) "A large pmpor1ion of di,,,<!c-evont Slmuiation stud1es involv" modelIng of a roal-

w"rld 4,",uing '~'tem" --- Justlfy the statement. (10)

(il) Define Ih" following terms in the context of modelIng queue ol"'ration and give

suitabie practical exampies when they may arisc.

1)Balking
LL)Jockej"ng
1U)Reneg1ng

(cl Con."der the followlllg descriptIon of a ship harbor. Ships arflve In the harbor to
unioad the" products. n,e harbor has a dock with two bcrth:, ad two cnUl'" for unioading
the shLps At most two shtps cat\ Slay in lhe harboc, Ships lIfli\'ing when both berths are
occupied Join" fiFO queue. When two ships are in the harboc, One Cnilleworks on each
ship, When only one ship is III harbO!, both cranes unioad the shIp and the (remaining)
unlnading time I, "ut in half. \>/hen both cranes are workmg on" singie ship aod a second
slup art1\'es. one of the cranes immediately begins serving. the second slup and the

remainIng unioading time ofthc first ship i, doubled,
Now. answer the following _

1) ident1jy events and construct the event graph.
ii) tdeotify random attributes and the" p"ssibie d15tribut1ons,
lll} Identity simuiation 'tates and Important stalistI"al counters,
1V)Wnte ev"nt routine foe "shIp leavcs harbor",

(12)

(13)

2, (a) Answe, the following qnesllOllSregardmg variou, probability di,trihutlOns, (10)
i) Ld X~CXP{l(I). \Vlmt d15tributlOndoes Y ~ X' foHow'

,i) Let ~ t, N, and N, be three indepeodent N (0, 1) (I.c., stlindard normal). For whal

Sl\ll"hle vaiuc of a doc, Y ~ ----'!!:J_ foliow Student's distribution')
IN'+-,,"~ , 'J

Iii) U:I X, - Gamm" (a, I), "nd X, - Gillllma (b, 2). How Can you ohrain beta (a, b)
frornXLandX,?,
(b) Whar IS maxtrnum likehhood estimation (MLE) technique for esttrnatmg unknown
p"rometer:s of a hypothesized dlStnhu~"n? Suppo,e you ru.ve " dotaset of 20 samples

- ,
wLth X (/I) ~ 10 24, S'(n} ~ 12.36, ond n ~ 20, whwh you hypothc,ize to be fitted by

,knsity 1(,,) ~ r(0,368)~, for an unkoown paramctcr y, Using MLE, flfld y. (15)

•

Contd , .... Pi2



CSE 411
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(cJ "ibm constitule, quanble summary of ob.,er\fed data and how does it help in
idenufying distribution trumly of tbe observed data? How is q--<juantile,x" defined for a

random "amble XI If X _ e,po (Pj, theu q for "bien ,~~ ~. (10)

3. (a) Describe how probability -probab,lity plot (p.p plot) is con'trllcted for determining

"qu"lity" of the fined dlStnbution oblained from ob,e",OOdala. (10)
(b) Wb"l i! goodness-of-fit te,(' What LSthe null bl'l'0thesi. for this land of lest?
De,cribe how test stahstic i, computed I eln-square lC'l' and derive the conditiou on

which the null hYJ'LllheSLSlSrejected at a certain level a, (15)
(e) \\'hat do", validily mean in c!u-"luare te,t'? for chl-sqnare t",t, with equiprobable

interv"I" ,how that mter""l ~'fldpoint' uJ are glven by , a, _ ft-, (j iN), where n lS the
number of observed data (10)

4, ("J Whal LSulVerse-tran,foml method of generating random vanat",'! Pro.e that the

method i, indeed conec!. Wha' are the drawbacks ofthi. melhod (6)

(b) Give inver:se-\ramform melhods for g~'fleralingvarlO!eswitb - (9)

i)densl1y, .r(x)~~, -,>1,
11)cumulat;' c di.,mbmion F(,) = c-<-~• _" x < xc

111)ma;' p(i) ~ 1/6, for I - 1, 2, 3
(c) Lct u' deviSe all occeptanee-reJectlOll methU<!for generating beta (2, 2) variates as (2.0)
f"ll"w<. Using the fact that beta (2, 2) bas d~."sity f{x) ~ 6x{l-x) and the density i,
'}'lllmetric around '_", one""" think of smtably scaled sine function to "rnajorize" beta (2,
2) deru;ity "' ,hown .below, In figure.; lhe suggested sme function barely touches beta
density al x ~ y,.

fix)
"

Figure for Questlo" 4(b)
"

Dosed on the "bn\'C mentioned coustruct, find a ,uilable mojorizmg functi"n l\x) for beta
(2, 21. Hen,,~, give the assocwted acceptancc-rcjecl1on method for generating beta (2, 2)
\'onares, How many random uumbers (i.~., U (0, 1), }'ClUneed, "n an avera~"" to produce

eHch,inglc ,'arime in thiS Hpproach'l

lYou may find the idemi!}' f ,in("" jdx ~ _2.cos{ax) useful]
, ' ". ,a

,

Contd ",PO
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SECTION-B

There arc"fOUR que,tions In this section. Answer any THREE.

5, (a) IIsing 'vIont" C..,.lo simulation technique. solve the following prohlems:

i) Uetennine the valuen
il) Compute the followmg integral'

u,~ at leo,t 10 random numbLTI;to solve eaeh prohlem. for generating random numbers,

i.e. U (0, t), ptck numbe" out of your mind or use calculator's RAND burron

(b) Draw flO\,ehart diagrams for the arnval and the deparmre evenls in the simulalion of

",inglc ,erW1 qu~ulng model.

(c) What LSth~ difference belween neKt'ewnt [one advan"e and flxed-increment tlme

advance m~lhods m di"'T~te-event ,imulatton? How is the later method a 'reC1a}case of

the fonner method"

6, (a) Suppose thaI X and Y arc jolntly d1SCn-1Crandom variables W1th

(7+8)

(5+5)

(6+4)

(4+2+7)

to",X=1,2.J,~ o.ndJ=~'r.r.
Qth •.•.,.,,:~e

1) Compllte p,(x), p,(y), FAx}and F,{y),.

jj} Ar" lhe varwbk, X and Y md"pL'I\dent?
LlL)Compute E(x), V.r(X), E(Y), Var{Y},E(XY}, CO"(X,Y) and Cor(X,Y1.

(b) Suppose thaI the 10 Ob'L'1"\'atlons5.5, 6.2, 5 8, 4.9, 5.7, 3 1, 5.2, 8,6, 5.3 and 6.6 are

from a dl.mibutJOn(cl",e 10normal) wlth unknown mean m. Assuming, t ',"9'~ 1.833,

L)comput" X (10), S'(l O}'and an approximatc 90% confidence lnterval for 1',

ill Test the !lull hl1'oth",i, Ho:~'= 5.5 at Ic,'el r:J.= 0,10,
(e) Define the lwo type., of enOThthal can be mad. whil. performing a hypolhes15test,

\\l,.t is lhe danger of replacing a pwbabthty distribution by JlSmean? Explaln with all,
appwpria[e example.

(8+4)

(4+6)

7 (al From )our expenell"",l In real world, design a queuing model thai simulate., the

bclta,'lor of traffie in "4-way inteTh"otioll.Assume that eseh of the 4 roads meeting .t the

jUUCllOllall,,,,s h,directlOnal lraffk you do not lleed to derive any measure or show

,lmlllallon, Only brJetly describe lhe n~essary dement, in your model (15)

(b) Deline Correlation between [wo random variables. Are uncorrelatcd random variables

boulld to be mdependen[? Whyl "hy not" Expl.m, (3+5)

Contd. P/4
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(c) W1'1te down lhc properties of" g<lLldarithmetic random_nnmber generator. Starting

with 3571 generate the Dc,t four 4-digit random numbers nslllg the mid-sqnare method of

random_number generation.

H. (oj Muluplicativ" LeG, cannot have full penod. \",'hy? Wby ISm chosen as a large prime

numbe, Lnstead of" power to 2 in multiplicatJve LCP"

(b) Prove (hat (he avelage of LheU;, taken o"cr an entlre cycle of a full_period LCG i,

m-l

2m
(c) S\lggo;t a composite random_number g"n~Tation method, Dc,~Tibe the idea behmd thc

lottlce (c,l for random-numbe, generators,

(6+6) .

(6+6)

(12)

(6+5)



l.-4rr-lICSE Date: 05/08/2015

BANGLADESH UNIVI,RSITY OF ENGINEERING AND TECHNOLOGY, DHAKA

L-4!T_I B. Sc. Engineering Ex"",inalions 2013-2014

Sub: CSE 421 (B",ie Graph TI,oory)

Fullll-larks' ::'10 Time; 3 Hours

U~f' SEPAR.<l.TE SCRIPTS FOR EACH SECTION

The figure, in the margin indicate full marks,

SECTION _ A

Thele "re lOUR questLon, io Ihi, :\CctlOn.Answer any THREE.

t. (a) Define Ihe ,!lameter and Ihe radius of a graph. Compute the ee""ntri~;(ic& of lhe

venice, Lnthe graph in FiglLre1.

k

(5+10=15)

F'gurc I Figur" fOTQuostlOn Numb-cr I(aJ

(b) "','rite un efficlent algorithm for finding the eenl.:r of a tree:--- .

(" Describe the n"portance of tilldmg a minimum dominatmg ,et;n a graph trom tbe

"ppiieation rom! ofv;ew. Let G be" collll"elc<!,imple gr"ph, y{G) be the dommatLon

numb", of G and di"m(G) he the diameter of G, Then show that

(a) Ilne" lllalehing;n a graph, Wh.l is a perfect matching? Show that every eOlllle"tcd

component ofth~ symmetric d;fkrence of two matchings in a graph ia a path or an cVen

(8)

(5+7=12)

cycle. (2+2+6=10)

(b) Detlne the chromatlc numher and the chromatic index of a graph With Illustrative

example" Let G be a bip"rtitc ~'Taphwah the maximum degree i'J.. Then prove that

X'(0J=!i. (5+10=15)

(oj Wh.( docs the'ohrolllatic polynomial PG(k) oh graph indicale~ Prove thaI for a tree

of n vCI1ICC;thc relatIOn P".(k)= k(k _lY-J holds.

3. (a) Sho," thai K,,! i, non-planar.

(b) Let G bc a connected sunple pJ"nc graph, and let n. m, and f denotc re'pec!tvely the

numb"" ohertlces, e<1g.,;.n,1 faces ofG. Then prove that n-,m+ f = 2,

Comd ",.,' ,... pi2
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(0) Show that eve,y maximal plaT1#rgraph of four or more vertices has at least four

,,~1ticc, of degree five or less.

(<I)Con<trucl a ,imple plane graph whose dual graph contain, a loop and multiple edges.

Dr"w Ihe dual of your graph.

(e) Pro"e th"t every ,impk planar graph has a strJlghr-lme drawing,

(7)

(5)

(11)

4, (a) What i., a lLlumament?Show th.t every tournamenl T contmns a HJllllltonian pat!l, (2+8=10)

(h) Sh,,,,' that the nllmbe, of separ4ling mangles ;11a triangulated plane graph G with n

veltice,is"tmQst ,,-4,

(c) Conslruet a clique tree representahon for the chordal graph in F;gure 2.

hgure 2 F,gufe for Que'tiun Numb.r 4{r).

(d) Define a tree dccnmposition of a graph with an illustrative example. What 13the,
trccwidth of a graph? Expl.m the importance "f treowidlh from algorilhmic point of

(10)

(5)

\'lew.

SECTION -B

There are FOUR quc;t;o", in lhis .,ectio". Answer any THREE.

(5+2+3=10)

5, HTh"" are fivejoh.' 1J1, 12, 13, J4, J5) lll" oompany for which there are five workers

A, B, C, D & E to, d~ th~,c jobs. However, everybody does nOl have expertise to do

every job, Ih~1r,expert,~e L.jas follows: A = ill, n, n),H = (n, J 4). C = (.ll, J3, J5),

D = {n,J5), E = (J I, J5) DovelOJ'a graph model to represent the Job expertise of the

pmo,," a"d find an assignment of jobs l~ th" work~TSsuch that every worker ean do a

jQb, Commenl on lhe prnperttes of the graph you constructed and the approach that you

are u<ing 10find the assigrunent.

Contd .. ",,,,,P.'3
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Contd ... Q. No.5 ,
(b) I.e! C,= (V, EJ be a graph wJlh m edge, and n nodes. ThL"1\,how that,

(h) The number ot odd degrec vertices is an L",'cnnumber.

(iii) ,,(G)S2minS6.(G),

(cJ Draw sImple cyclc. Petersen graph, 4-dimen,ional hypercube ""d doughnut graph.

FlIld out the ,imllanty omang them.

(J) \\11ot ISthc necessary and ,uffident condition ror K"" to be 0 regular graph?

6, (aJ What is Union "f grophs"!Supp",e there "re h + g people m 0 party; h 01 them are

ha>ls and g of them are guests, E.<;liperson shakes hond, with each OthL"l'except that no

host sImko. hands with ony odler host. The problem is to find the tot;1 numher of

h.oJ,hakes, FiDd oul <oitoble grophs and model the ",lulion usiog union of graphs,

(15)

(4+2~6)

(4)

(2+5=7)

(bj Draw the groph G = (V,E) with verte~ set V ~ (a, b, c, d, e, f, g, h) and edge set {(a,

b), (a, c), (h, c), (b, d), (c, d), (c, g). (d, e)(e, f), (f, gJ, (f, h), (g, h)}, Draw G -(d, e).

Draw the subgraph of 0 mduced by {c,d, e, I}. Conlract the edge (d, c) from G. (2+2+2+2=8)

(oj What IS self "omplememary ~aph? Give two exampl.es of ,clf complement~y

graphs. (2+3=5)

(dJ De!Jne "degree sequence" and "gr"Phic 'equence", Find the minimum value of x for

whJch the ,c4uence (6, 5. x, 2. 2, 2, I. I) bc£;ome, a graphic sequence. Also COllS1Jucta

,imple graph with thal sequeDce. (5+5+5=15)

(aJ Let G be 0 ,imr1e graph ofn vertices, show that ifG hos k components then the
" " '

number m of edges of G sati,fies.

n-k s:ms,(n-k)(n-k +1)/2

(b) Show lhat a connected gr~ph G ISEulerian Ifand omy if evcry vertex ofG has even

dq.rcc. COUl;!the minimum number of cdge, requued \<ladd for makmg" non-Eulerian

groph on Euicrion graph.

(10)

(8+4=12)

("j leI G be 0 simple graph of n <: 3 vertices, Then show that, G is Hamiltoman If. , ,
d c(u) + d" (vh ry fo: every p,,!r<lf no.n,~adJaceDtvertic<:su and v in G, ' (8)

(d) Show that. 0 b'1'aph0 ISbipartite ifand only ifG doe, nOlcontain all odd cyde. (5)

Contd ... , ..... Pi4
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S.(G.-)Definek.connected lUldk_edge-cOllllectedgraph Show that, if G be a ,imple connected

""arb, then ,,(G) ~ ,.'(r,)" o(e;). (10)

(b) Let G be a connected graph and let 'e' be an edge III G, Show that,

T(C;)" r(C-e)+r(Gle). (8)

Her., f(G) deootes the numher of spaoning tree, of a connect.d graph G.

(c) Show'that. therc are n".' dlSllncLlaheled tree ofn vortices, (12)

(d) Dm" Bl<lck-cutvertex trce for the following graph. (5)
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USE SEPARATE S(RIPTS FOR EACH SECTION

SECTION-A

There are fOUR questions in this section. An<wer anyTHRI:E.

1. (oj D,,"u<., dIfferent managerial level,. How are these level. associated "itb different

baSlcmanagerialskil]'? (15)

(b) Follo"ing data show, Ihc demand or. cL'rtainproduct for 5 consecutive months. (20)

Month , , ; , ; 6 ,
Demand " 60 8) 00 95 66 98

find lhe forec",t<,d demand for month 2 to month 8 USlllgweighted moving average

method and eXj1onen1Jalsmoothing method. Which method gives higher forecasled

demand f"r R'"month'? In ca,e of weighted movmg a'erage method, take the weight. to

be 0.4 for most rcc~'t\tmonth. 0,3 fot next, 0,2 fur next and then 0.1 fot next month. For

exponL'nliolsmoothing method take the smoothing con,tant to be 0.15,

2, (a) Di,cuss Hemy Fayol's fomteen princlples of monagemenl. (20)

(h) C01lSlder" w(lTkorof" shoe f""l<)ryhos to produce 360 palrs of shoe, The S(andOld

(ask 15gOpic",e" where the Inw mak lS 75% nfthe standard tosk. H the wage mte is $30

per hour and the w(lrktr takes 4 hours to complete the task, then calculate his carnings

per houTunder Ro",an plan. How mueh more (lr less h. W1Uearn per h(lur iflhe company

uses ll<tl.seypl.n" (15)

3, (.j [}i,cuss dfnerent aspect. of quality that oustomers may value. (20)

(bj Dukes Auto use, ~OOspark plugs a y"ar. Plugs are priced as follows: for 1 to 49 units.

S6 e"eh, for 50 10 ~~ units S5 e"ch, atld 100 units or mor", $ 4.5 each, It costs

approxLlllately $ 20 to prep",e an order and receive it aud holdmg costs are 80 p~=t of

purch"se price per unit on an annual basis, Determine tbe opllonal order quantity and the,
mmimum lOlalannual ",,,t. (15)

4 (a) Di,eu,s five basic sourceSof power with neccssary examples, (12)

(h) Descnhc d;ff~Tcntstages oftcarn development. (l0)

Contd " PI!
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{cJ ~"ve1\ Jobs mu,l ~e processed in two operatioIlS' A and B, All seven Jobs must go

throu;1l A and B In th~\ sequence _ A first, then B. U'1ng the hme, below. determme the

opllOnal order in whicll the joh.' should be sequenced through the two proce,scs. Also

dTaw the optimum schedule Wilh time indicalion

;cb Process A Process B, " 6, 6 5

; , 6, 6 ,
5 ,
b , b, , 8

SECTION-B

Ther. an: }'OUR que,t;OIlS in this ,."\ion. Answer any THREE,

(13)

(15).I. (a) D"SCTihc the importance of plOduclion plallfling .",1 control.

(b) Lord, Vary' is" skilled manipulatur and commands" network "finfonnants aCT""

(WO comment._ He has noticed conSIderable fluctuation in lransfemng informatIon from

month 10 month as ,hown bel"" U,ing high.l"w method, ",lima!e the C05! formula for

\mn;fel'ring J)lf"rrna1Jon. (8)

Mnnlh NO,oflnformation Totallnfonnal1on Transferring Expense

TTansforred (in Gold Dragon Coin)

January , , 2200

f'ehruary , 3100

March , "00
April , 1500

Mo, J , 2200

June , , 3000

July ~ 3600

(cj Ten !lall h':i>;Tecently openc-d a store specializmg m fashi(lTlable stockings. Ms. Hall

has just cnmpleted "Course in man.gL'tial accounting and she believes that she can apply

certmn "'ped' of the cou"e to her business. She IS particularly mlorestW in adopting the

CVP approach 'iA dccilwn making ..Thit,s, she !'Tepared the following analysis: (12)

Contd ,.. ", .... PI3
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Sale, p"ce per paiT of stocking;

Vari,b1c npense per pair of stockings

eM per pair Qf stockings
FLxed e.\pcnsts per year:

Building Rental

EqUlpmenlDepreCJallOn

$cllmg

AdminiSlrahve

Total jj~ed expenses

$2.00

$0,80

$1.20

$12,000

$3,000

$30,000

S15,000
$60,000

Rcqulred:

i. How mony pairs 01 stocking' must be ""ld to bre<lk even? What does thi, represent in

total dollor ,~I~,o
ii Prepare" CVP gmph for the store from a zero leve! of activity up to 70,000 pairs of

.,tockings sold e"eh year. Indie~te the break.even pomt in the graph.

iii. How many pairs of stocking.' must be wId to earn a $9,000 larget profit for the flfSt

year"
1\' Ms, Hall now h", one full hme and one part time salesperson workIng in the store. It

will cost !ler an "ddt1lOnal $8,000 per yeM to convert the part lime posItion to a full tlme

posni,m and this will brmg III an addltlollill $20,000 10 s<l1e, each year, Should she

convert the pOSItion? U,e the .ncrement~1 approoch,

O. (aj DeKter Corporation pnlduces and sdl. a smgle product, a wooden band loom fur

weavIng sllloll itm" such as scan'es, Sele"ted cost and operating data relating to the

produ"t f,,, two years OTegi\'en bolow:

Selhng price per um!

Manufacmrmg C<J,ts:

Variable p.r un)t produced:

Direct mate"al,

Direct labor

Vonob1c overhead

F".d per year

Selling and admimstratlve "",L"
Variable per unit sold

fixed P~Tyear

Units in beggmg inventory

Unit' produce during the year

Unil' sold during lbe year

l'nits m ending imenlOry

"
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Requirc<l:

1.A ,sume the company mes absorption costlng,

•. Cmnpute the unil product cost in each year,

h. ~,cpare an incomo ,tatement f"r each year,

ii. Assume the company nses variahle coslmg,

a Compule the nnn product cosl in each }'ca'.

b, I'rcp",e an income :;tatemem for each year.
iii Reconc1le the var1able co,ting and absorption costing net operating incomes,

(h) Descnbe vari"u.< parts "f lhc master budgel and lheir mter-relationships.

7. (aj Solex C"mpa"y manufactures three prodncts from a common mput in a joint

proce"ing operation, Joint processing cmt, up to the split off pomt tola] $100,000 per

year. The comp""}' allocates lh<;>;ccosts to the joint products on the basis of the" lolal

,ales vale at the ,plit off point These s.le, values are as follows' products X, $50,000;

producL Y, $90,000; and product Z, $60,000. Eaeh product may be sold at lhe split-off

point 01 procc"ed turthcr. Addil10nal pwcc,,;ng requires no 'pecial facilities. The '

oddilional processing costs and the ,ale, value .ukr further processing for each product

(on an annual ba,i,) are ShO"'1 below:

Pl'Oducl Addltlonal Processmg Sales Value

Costs

X $35,000 $80,000, 40,000 150,000

I , 12.000 75,000

Which producl OT products should be sold at the split-off point and which prodnct or

producl' should be P'O"C\.,ed further? Show compntations

(b) Explalll six environmental fmcc'S in marketing management.

{cj \Vhat do you undelStand by time value ofrnooey?

(15)

(10)

(20)

(5)

8 (aj Mortlll Company 1S conSIdering dIe purchase of a new piece of equipment, Relevant

mformal;on conceming' lhe eqUIpment follows: (10)

I'urch"," "os{ 5t 80,000

Arumal sa,ings hy the equipment 537,500

Lifc()f{heequiplllent 12 years

Compute the payback period and simple rate ofrelUm for the equipment.

(b) Explain {be factol's 11lflucnc;ng COll5um'erbehaViOr, (15)

(eJ Bnefly <kscribe dIfferent patterns of targel market selection with appropnate

examples (10)

----"-------,----
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