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SECTION — A
“There are FOUR questions 1o this section. Answer any THREE.

l.l {a) Compare simple reflex apent, table-driveh agent and agenls with memory
(b) Define ummscience, autonomy and rationality of an agent. Grve examples.
tc) Consider & modified versiun of the vacuum cleaner environment in which the agent
is penalized ooy point for each movement. Can a simple reflex agent be perfectly

rational for this envionment? Why? How will 2 reflex agent with state perform m this
environment?

(dy Develop a PEAS description of a robot soccer player.

2. {(u) Give examples of the following ypes of environments (1) Fully observahle, (it}
episadic {i1) dynanue (1v) stuchastic, {¥) multi-agent.
(b} Delrve the state space size of n-queens problem. Show your caleulations.
{¢) Chive the initial state, poal test, suceessor function and cost fanction for the following
problem. ‘
You have threc jues, measuring 12 gallons, 8 gallons and 3 gallons and a water faucet.

You can {ill the jugs up ar cmpty them out from one to another er onto the ground. You

necd L measue ok exactly one gallon.

{d3 Finnd out 1 sohueon for the problem i Ques, Ne. 2(c) using your own formulation,

3. (a) Consider a slate space where the starl stale is number 1 and succesgor function for

®
{6)

(13)
)

N

(8)

(1%)

(5

state i returms two states: numbers 2n and 2n+. ' {(A+7+1+7=20}

{1} liraw the portion of the state spuce Tor states | to 23,

(1) Suppose the goal state i3 19, List the order in which nodes will be visited fur
breadth-first search, deplh-first scarch, depth-limited search with limit 4 and
ilerative deepening seacch,

{11} Which of the search approach finds Lhe goal state in least time?

{1v) How would hi-directivnal search work in Lhis problem? What is (he branching

factor 1n each direotion?
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{b) Considler the sensorless two-locaton vacuum cleaner world, Draw the belief state
space reachable from the initial belief state. Is the problem solvable or not? Justify your
ANTWET. : (7)

(¢} What are Lhe mamn problems of hill climbing search? How does simulated anncaling

sohve the problems? ' {8)
4 (2) When is A* search optimal? Explaw its necessary condition with an example, (7}

{by ITow does Recursive Post-First Search (RBFS) solve the main problem of A*

search? Give suitable example, : (1)

{c) How can you use genetic algotithm t¢ solve %-yueens problem? Explain using an
example. You must explain each step of the penetic algorithm including the design of

vich imdividual of your example. (12)

{il} Explain how tocal beam search works., What is the main difMference with random-

1estarl search? ) , {6)
SECTION - B

There are FOUR questions in this section. Answer any THREE.

5. (u} Eapluin why it is a gﬂudlheuristlc to choose the variable that is the mest constmined
but the value that is the least consiraining in a CSP search, (7)
(bl Consider a scenario where for solving a CSP problem you have run the arc
consistency algorithm. The algorithm reduced domains.of some variables. Some of the
varisbles have multiple values in their domains zfier the algorithm is ran and no domain
is empty. [s there & guaranteed soludon? Justify your answer bidefly with suitable
examples, : (H)
(¢} Comuider the game tree below, Use Alpha-Beta proning lo determine Lthe value for
the toot node. Clearly show which branches are pnmed by the algonthm. While
expanding a node, the children are to be visited from fefl 1o tight. ' (20)

A .

Contd .......... 3
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fa) Consider the problem of magic sequence. Given 2 finite mteger n, the problem
comststs of finding 4 scquence of 1nlegers, $ = (%, 51, ..., Sn), Such that s; represents Lhe
number of occurtences of 1in 8 As an example, when n = 4. one magic scquence 1s {2,
{3, 2, 03, here 8y =2, 5z = 2 as there are two Os and two 23 in the sequence and s =0, 53 =
+ as there are no s and 3s. Another example 15 (1, 2, 1, 1), Fornulate the magic
seguence problem as a formal Constraint Satisfachen Problem  (C3F) with proper
mathematical notations.

(b} Consider the problem of “Wumpus World". Wumpus world is represented by 44
pridl. Initially the agent is at [1,1]. There is ope Wumpus is one of the 16 squares except
[1.}]. There are four pits in the squures except [1,1]. The position of Wuempus and Pits
are randomly distributed, but Wumpus cannot live 1o a square containng pit. Squares

adjacent tv Wumpus arc «melly and adjacent to pits are bruesy. The gnd 1s shown

below,

141243444
i3] 2373343
1222|3242
1020 |31 40

At [1,1], the agent pereerves neilher breeze nor stench. Then the agent moves to [2. 1]
where it perceives only breeze but no stench. Then the agent moves to [1,2] (via (1,1}
where 1t perceive neither breeze nor stench. Them the agent moves w [1,3] where it
perceives both siench and breses,
Now can you proot the following propositions using the resolution elgorithm? You only
need o ncorporate (he clavses that you need to proof Lhe following proposirion.

{1y 12,2] conlaws no mt,

(i) [3,1] contuins a pit

fiii) [1.4] conrans the Wumpus. - .
{c} After a vearly checkup, your friends is nfonmed by his doctor that he has been tested
positive for a very serious disease. The accuracy of the test is 9354 {i.c. the probability
ot tesling positive x;'huﬁ 'ir|1deed o1 has the disease is 0,99, as is the probability of testing
negative when one does oot have the dlsease}. The disease is alsp very rare, only 1 ot

of 100,000 pecple gets afTected by it. Now, given the ahove scenario, find out Lhe actual

probubility of your friend having {and not having) the discase.

(7

(13)

(10
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{a} Consider the following scenario and answer the tollowing questions.
"Mary goes swuummg if and only f 1t is sunny or Priday, o Mary does not go
swimming, then she goes to the library w smdy Amificidl Intelligence (Al). Mary finds
il diMfcult to study Al and ths causes her headache The days Mary does not go to
swimming and also has a headache, she goes to consutt Dr. Barry. If Mary consults Dr.
Barry on Friday, Dr Barry kills Mary. If Mary consuits Dr. Barry on any olher days, Dr.
Barry gives Mary fee Cream, If Mary gous to library, then she duts not return howe by
sunsel. Today 15 not sunny and not Friday either™ -

i) Detine the symbols vou need to ‘mnstmct a Knowlcdpge base usiog

propasitional lopie. State the defimtions clearly in a tabular format, One i done

Fiar you.

Definition Symbol

Iviary gocs swimnung CBwim

{ii) What are definite clauses? Build up a knowledge base for the given scenario.
Every sentence must be a definte clause. You can declare new symbols too if
neaded,

futy Apply "TForward Chaining" algorithm to proot that— "Dr. Barry gives Mary lce

Cream". Clearly show the algorithm steps.

(b Translate the following sentences into First Order Logle:

iy Lvery Student who take Al 1s brilliant

{iiy There is at least one student who took Al

{iit) There ig at least one student who took Alis nerd

{1v} There is a person who loves everyone in the world

{¥) FEveryone in the world is loved by al lgast one person.
(c) What 15 Markov Blanket? Explain with an example.
{d) 1s alpha-bera prunjhg belter Lhan the ouni-may algorithm? If yes, in which critena?
Is it guarantced Lhat alpha-beta rn:uning will glways be betler than muni-max algorithm?
Justify your answer with example.
{a} Consider Lhe 1‘"ﬂrll+:r1.1-;1r1gI comstraint graph for the map coloring problem. Each node
can be colored either with red or blue fexcept node 3). Node 3 can enky be colored

with hlue.

Run backracking algorithm with fwward checking on this graph. And tabulate the
assigned values and domains of dilferent nodes as shown in the sample. The first 2 rows
are alrewdy done 'for you. Alse indicate when the algorithm backiracks. While
enloring the graph, take nodes in increasing order of their label. That 15, Lhe algorithm
will assign a value for node 1 firat, then node 2, 3 and so on. You need to assign colors

in the following order, first red and then blue. Mark the assigned values with circle,

(17)

()

(3)

(8)

(15)
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(6] Consider the following Baycsian Network. Find out the probability of the following
guury: P(B|D = rue, E = Falsg) (20}

The CP1 (Conditiona! Probability Tables} are given below:

A B plc) |
| T T 0.95
. T F 0.94
T{nﬂ ‘P{A} Fo T - -|0.29.
o o3 Jleal|[F |F Joor
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SECTION - A
There are FOUR questions in this scetion Answer any THREE.

1. [a) [¥scuss the factors contmbuted 10 the development of sociology 23 a special branch

of soclal sclences, Y (10}
{13 Deseribe the formalistic schow) and synthetic schoal of sociology. (135}
2. {a} 'Culture is a normative system of a sociery' — Explain. (10)
(b} Discuss Karl Mar's view of technolegy and culture, {13 )

3 {a) What do you understand by socialization” Explain different rypes of soctalizakon

with examples. . (10}
(b} Discuss Cooley's Inoking-glass self theory. (13 %)
4.  Write short notes on any three of the following: (23 45)

fa) The conditions ol learning,
by Fanctionalist purspective
fct  Doounant ideology

() Ethnocentrisim dmnd :iultura! relativism.

SECTION - B

Therc are FOUR questions in this section. Answer any THREE.
i

5. {a)Respond to those who asser! thut globalizatton 15 fueling nationalism, cultoral
reaction, and terrenst violence. {13 %)

(b In particular, what combination of advantages allewed Dritan to experience

industiatization firse? (10

&  {(a) Elaburately discuss the sacial ciTects of Industrial Revolution in Europe. (13 %)

(b} Criticully discuss the Malthusian Theory of population. (10}
Contd .......... B2
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{a} In industiial society we found ‘formal schooling open to Lhe masses and viewed as a
means of sdvancing the social order’ — R T Schaefer. Discuss the statement (13)9)

{1} Identify canses and effects of the mujor enviremmenial pollution that usually happen
1n Bangeladesh. (1)

% Wit shod noles on any TITREE of the following: (23 1)
{a) Multinational commoralions
(k) dhigeation in 1971
{c) Types of internal stupgration in Bangladesh
{dy Calculation of CBR, CDR and TFR .
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SECTION — A

There are FOUR questions in this section. Answer any THREE.,

) What 1s intemationahism? Discuss the ments of internationalism.

(h} Right imply duties' — Explain the statement on the basic of citizen rights ang

Duties,

and state

- {a) Whart are the essential clements of a slate? Identify Lhe differences benween socicty

(b} Deseribe variows types of sovereignty wilh examples.

{(a) Whao are the execotive? Iusmate Lthe role and functions of the executive in a state.

(i} Dizcuss the characteristics of democracy with relovant eriticism

Wnite short notes on any three of the follewing:

{a} Constitution

{h) Ideal type of bureaucracy
{c} Good Governance

{d) DBicameral Legislature

SECTION - B

There ars FOUR gquestions in this seetion. Aneswer any THREE.

{a) Define foreign policy. Explain the major determinants of the foreign policy of

Rangladesh

(b Discuss 1 bret the ments and demenits of parliamentary form ofgovcmmﬂnt

{a) Explain Lhc salient feateres of the constitution of Bangladesh,

{t) Discuss the principal organs Df United Nalions Organizations.

{ay Define tocal government, Discuss the functions of local government in Bangladesh,

{hy Discuss the sipnificance of the language movement of 1952,

{a) Discuss the political system of Umited Kingdom.

() Write shon notes on the following topics.
(1 SDchlsm |
{ii) Prcmd:nua] form of gmfermnent

(11%)
(12)
(11%)
(12)

(11}%)
(12)

(23%)

(114)
(12)

(115)
12}

(111}
(12)

(11 k)
(12)
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SECTION — A
['here are FOUR questions in this section. Answer any THREE

b, (u) What do you understand by "Occupational Disease"? Give some example.
{b) Desciibe bric(y the circumstances under which an employer is legally liabie 1o pay

compensation and where he can refuse to pay the sume.

Fd

fa) Txplain the meaning of the tem "Wapes" and "Bonus” as per Payment of Wages
Act, 1936 Grve five examples of Authorized Deduction
{k} Lay down the pruvisions regarding the fllowing:

{1 Employers liakility for payment of wapes;

(i1} Time for payment of wages;

fiiiy Mode of payment of wages

(c} Write 4 erideal note on deduction for absence from diry.

3. (s)Detine Trade Union and Collective Barpaining Aged as per Indusinal Relations
{Ordinance, 1969 -
{4 Deseribe briefly the t"r:rnnahtl.-ﬁslm be pbierved for registration of trade nmon.
(c) Under what circumstances the registration of a trade union may be cancelled? What

are the remedies available against such cancellation” Explain

4. {a) Define the term 'Employer” and "Worker” as per Employment of Labor {$tanding,
Order), 1965, Show Lhe classification of worker as per the above ondinance.
(b} What do 'you undersland by "Lay-0{T"? Describe the procedure of declaring such lay-

off o a fan;:tu'ry

- Contd .......... Pf2

(12)

(114)

(10}
(6}

(74)

(10)
(9)

(41)

(12)

(11 %)
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SECTION -B
There are FOUR questions in this section, Answer any THREE.

(2) What du you understand by Dill of Exchange? Show the specimen of such an
instrurment

{b} Dislinguish between a Badl of Exchange and chegque.

{c) Explain briefly the various érnunds on which a cheque may be dishonored.

(d) How lung a cheque legally remains in foree from U'IE: date of drawing the same?

Explain the legal stutus of Hundi.

{¢) Explain the logic hehind crossing a chegue.

(a) What do vou understand by free consent? Explain its essential elements in a nutshell.
(b} What is Breach of conimet? Discuss bricfly the various remnedies available to a panly

apprieved by such a breach.

{) Compare and contrast between Public Limited Company and Private Limited
Company.
() Fxplan the meaning of the term 'Shere' and "Debenure’ 1n relalion 1o 8 company.

() Wnite a shorl note on Memorandum of Association.

(4) Detine 'Pgﬂpership' as per Parinership Act, 1932 end mghlight its salient features
with suituble example, . '

(b) Discuss briefly the formalities to be observed for the purpose of registration of a
partnership firm. Cite at least three legal disabilities suffered by an unregistered Arm.

{c} What do you understand by 'Dissolution of a partnership firm'? Give a brief outline

of at least three mode of dissolving a partmership furm.

(4)
(7)
(5)

(34)
(4)

(10)
(135)
(10}
(5)
(85)
(5}
(8)

(10%)
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There are FOUR questions in this section, Answer any THREE.

1. {a) Show the tmimg wavefomm for double handshake data ransfor. Indicate which signal
is weyerted by the sender and which qtgnai ts asseried by the receiver. Desceribe Lhe
rcuning of each of the signal trunsitions. (10)
{b} 1Iraw the internal block dizgram of programmable parallel porl device 82554 Why

are the port lines of programmable port devices antomatically put in the input mode

. when the device s first powered wp or resct. (15}

{¢y Explamn the mode 2 of operation and imtialization of 82354 (10}

214 Demlgn an B-digit T-segment LED display syslem using a single 7447 and software
multipkexing methed, interfacing with PC perts. {15)
(b} Wt the alporithm for a provedure w‘tlich refreshes the multiplexed LEI displays as
dlesigned 1n question 2{a) in cvery 2ms ' {10)
{2} Show the hard-disk controller interface connections for S3T-506 and 8CSI O bus.

Explain the data hansfer using these interfaces. (10)

3, {a) Design 2 semuconductor temporature sensor circult wsing AD3IP0 and ADIRO to
produce zero volt output for a temperature of ("C. In what application might you use a
temperature dependent cwrent devies such as the ADS90 rather than a temperature -
dependent voltage device such as the LTM357 . (15)
{t) Show the circuit comnection of a 4-bit DA converler using an operational amplifier
741 und Vpe = 5V, Show the output voltage for different inputs. (1
{c} What 15 the resolution of a 13 bit D¥A converler? If the converter has a full-scale
outpue of 10,000 V, what is the size of each step? What will be the actual maximum
output voltage of this converter? What accuracy should this convenier have to be

consistent with this resolution? | {10)
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4. {a) Show in a diagramn how a priorty interrupt cootroller 82594 Runctions in an $086
system. Explain the intermupt acknowledge maching evcle. If the 8086 interrupt flag is

st and the INTR input 1eceives a bugh signal, write down the sleps that are perfonmed

by 8086 (15)

{b} Design a systemn using 7415138 and 82594 to conneet 15 interrupt signals, (E)

{c) Explain mode-3 operation of programmable counter 8254 wsing timing waveforms (10}
SECTION-—B -

There aie FOUR guestions in this section Answer any THREE.

5 {ay Destgn an arithmetic circuil with one selechon vanable 3 and two data inputs A and
B. When 5 = 0, the circuit performs operation, F = A - B, When 5 = |, the circunt
perfomms operation, F= A - B -1, {8)
(b} Write down the preconditionfs) to turn on the overflow flag. (5)
{c} Suppose vou have an anthmete fnetion F = A - B and A>=B. What should be the
value of Camry Oul? Convert the function into a form that will support your answer {2+5=T
fd) How can you detect the Bllowing fags in 6 bits ALUT Brefly describe with
ciuitions (il nocessary). (2+2+2+2=8)
fiy  Carry Flap
fiy Overflow flag -
(it} Sipm ag
{1v) Zero flag
() Suppose you have an arthmetic cperation F = A - B (signed 2% complement
subtracti1). If A»=D, (hen Boolean funetion, ¥ = 8§ @ V = ({8"V' + SV becomes 1
{(where S denotes Sgned Hlag and ¥V denotes Overdlow flag) The equation Y cotsists of
two parls 8'V' and V. Why there are two separate parts in the equation? {7
& {(a) What are the basic charactersstios of accurnulator register. {5)

(b} Using JK flip-flops, design ane typical stage of 4 register that perfonms the followitg
micro operalions, | vou must draw the figure] (14}
(13 Pl:A € A+ (increment operation)
{u) P ACAVB AC
[Here P1 and P2 are control variables]
(c) (i) What do you mean by control unit? (1)
{1}y Which ane i?; better design method aceording to your opimon?
a One Nip-Hop por state method
b Microprogram control
CGirve some explanation o support your chodge.
{i}y Implcment (he following function vsing a PLA. {6)
. F{A,B,Cl= AB+BC
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{u} 13raw a flowchart and state diagram for the following algorithm, which results in 6A
for any input A, The algorithm is given below, {§+E+ﬁ}

{1} Take nput A and iniltalize varrable 5 with 0.

{11} Por (int 1=0;i<6.0++3 ]

H=hA
;

(iii) Ourput 8,
mplement the comtrol unit for the algorithm using one flip-tlop per state method.
{b) Design a simple scheme & convert SAT-1 computer from fixed machine cycle to
vanable machine cyvele. . l {7}
[If you want 1o demonstrate any example, use the following control word

lm' Cp Ep' La Lo’ 1

(¢) Nmaw the nnung disgram for LDA nstruction for SAP-1 computer. [you must follow
Fig. 7(:)] - ) (6)
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(1) Suppuse the initial accunmulator value 15 A = 1{]"[}] 0007, What should be the output
after applying cach of the following operatons? You should apply cach of the
aperations on the mitial value of A {4
(p CMA
(u} AN1OZH
{1y XRIO5H
{iv) ORIOZH

é {a) In SADP-3 what is L_He diflerence between ADD and ADC vpcration? ("N
{by In SAP-3 what is'lhe ditlerence between RAL (Rotate All Lefl) and RLC (Rotate
Lett with Camry)” (T}
fe) Why do different instructions Lake different numbers of memory byies 1o be stored 1
the memory in SAP-27 (Suppose LDA takes 3 bytes and ANI takes 2 bytes to be stored
in the memory). (7
fd) Which component 15 necessary for & PC to suppert nested call operation? If a PC |

supports Jump operaton, does 1t mean 1t supports Cull operation? {4+

() BricAly deseribe DAD instruction for 8AP-3. (N
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SECTION-A
There are FOUR yucstions in this section, Answer any THREE.

1. {a} “A large propontion of discrete-event simulation stedies involve modeling of a real-

world guewing system’ --- Justify the statemlent.
{b) Define the following terms in the context of modeling queue operation and give
suitable practical examples when Lhey may acsc.

1) Balking

wh Jockeying

11y Reneging
{c) Conmider the following description of a ship harbor. Ships amive w the harbor o
unload their products. The harbor has a dock with two berths ad two cranes for uoloading
the ships At most two ships can stay in the harbor, Ships amiving when both berths are
cccupied |oin a FIFO gueue. When two ships are in the harbor, one ¢crane works on each
ship. When only one ship is in harbol, both cranes unload the ship and the {Temaiming}
undorading time is cut in half When both cranes are worlking on a single ship and a second
shup arrives. one of the eranes immediately begins serving the second ship and the
remaiung unloading time of the first ship is doubled.
Now, answer the ollowing ---

1} Identify evenls and construct the event graph.

i} ldentify random attributes and thewr possible distrbutions.

w} Tdentity simulation states and imporntant statistical connlers,

1%} Write event routine for “ship leaves harbor™,

2. (a) Answer the following questions regarding various probability distributions,
i} Let X-expo (I} What dismibution does Y = X follow?
1) Let Np, N and N; be three independent N (0, 1) fi.¢., standard nomal). For what
aiv,

suttable valoe of a dowy ¥ = —=—="—= follow Student’s distribution?
M+ N

1ii) Lot X ~ Gamms (&, 1), 2nd Xa ~ Gamrma (b, 2). How can you obtain bela (g, b)
from X and X-7,
{b} What 15 maximum likelthood estimation {(MLE) techmique for estimating unknown
parameters of a hypethesized distribution? Suppose you have a dataset of 20 samples
with Xty =1024, §%n) = :.;2'.36, and o = 20, which you hypothesize to be fitted by

density £{x) = p{0.368)" , for an unknown parameter v, Using MLE, find .

(10)

(12)

(13)

(10}

(15)
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(¢) What comstitutes quantile swnmary of observed data and how does it help m
identifving distrbution tamily of the observed dara? How is q-quantile, x,, defined for a

rundom variable X? 1f X ~ expo (), then g for which x,=[.

. x) Deseribe ow probability —probabrlity plot (P-P plot} is consimcted for determining
“quality” of the fined distnbution obtained from observed data.

{b] Whal i% goodness-of-fit wst? What 15 the null hypothesis for Lhis kind of test?
Duseribe how test stahstic is computed I chi-square tests and detive the condition on

which the nutl hypothesis 15 rejected at a certain level o

{y What does validity mean in chi-square tests? For chi-square tests with equiprobable
intervals, show Lhat interval end points o, are piven by , @, = P {7/ M), where n 15 the
numiber of obsenved Jdata )

fu) What 15 inverse-trunsform method of generaling random variates? Prove thal the
methad s indeed corect, What are the drawbacks of this method

{h) Give inverse-Lransforn methods for generating variates with -

i) density, f{x)= 1: . ox=l
A

"

1y cumulative distribution B (A=e. —mcx<x

wymuss plip=1%0, for1—1,2,3
fc) Let us devise an acceplance-rejection method for generating beta (2, 2) variales as
fllows. Using the fact that beta {2, 2) has density (x) = 6x{1-x} and the density is
symmettic around % , one can think of smitably scaled sine function to “majorize™ beta (2,
2} density as shown below. In figure; the suggested sine function barely touches hela

densityal x =

NS

beta2, 23

03

L T 1o
v

Figure for Question 4(b}

Tased on the above mentionad constoact, find a suitable majorizing function [z} for beta
(2, 2} Hence, give Lhe associated acceptance-rejection method for generating beta (3, 2)
vanates. How many random numbers {i.e., 1 {0, 1), you need, on an average, W produce

each single variate in this approach?

| ou may find the identify Ism(ax]tfx=—]—cns{ax] uselul]
L ' o

| , Contd ..........P/3
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(6)
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SCCTION-B
There are’¥OUR questions in this section. Answer any THREE.

5. {a) [Tsing Mante Carlo simulation technique. solve the following problems: (7+8)

i} Determine the valoe T1

it} Compute Lhe following inlegral

.|'=_LEE‘1

Use at least 10 random numbers to solve each problem. for generating random numbers,

i.e.IU (4, 1}, pick numbers out of your mind or use calcutator’s RAND buron

() Trmv flowchart diagrams for the armnval and the deparure events in lhe simulation of

a single servel queuing model, (5+5)
{c) What 15 the dilference belween next-event thue advance and fixed-increment time

advance methods 1 discrete-event simulation? How is the later method a special case off

the former method” ) ' (6+4)

6. {a) Suppose thut X and Y are jointly discrete random variables wilh {(4+2+7)

=350

) i av L =1,2,2,4 ﬂ.ndj'rﬁrJS'TG
0 olherwise

1} Compute pu(x), p,(¥), Fulx) and T {y)..

wy Are the vanables X and Y 111dspcndeﬂt?

wty Compute B, Var(X}, B(Y), Var(Y), TXY) CoviX,Y) and Cor(X,Y).

(b} Suppose that the 10 observations 5.5, 6.2, 5 8, 4.5, 57,31,52, 848,53 and 0.6 are

from a distribution (close o normal) with snknown mean m. Assuming, t s, p95= 1833 (B+d)

L} comjmate X {107, S7(10} and an approximate 90% confidence interval for p.

i1} Test the tull hypolhesis Hy:pu = 5.5 at level o= 0,10,

fe) Define the two ypes of amors Lh;al can be made while performing a hypothesis test,
What is the danger of rt!ﬁlacing a probahility distribution by its mean? Explain with an

apprapmate example, (4+6)

7 {a) From your expenencad in real world, design a queuing model that simuolates the
behuvior of tratfic in a 4-way interseetion. Assume that each of Lhe 4 roads meering at the
junction allows bidirechonul traffic. You do not need to derive any measure or show
simulation. Only briefly describe the necessary elements in your model {15)
(b) Define Corrclation between iwo random variables. Are uncorrelated random variables

bound to be indepndent? Why! why not? Explam, . (3+3)
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aC

{¢y Write down Lhe properties of u good arithmetic random-number generatar. Stlarling

with 3571 penerate the pext four 4-digit random numbers using the mid-square method of

randome-number generation.

(1) Mulupiicative LOGs cannot have full peniod. Why? Why 1s m chosen as a large prime
number instead of & power to 2 in mukiplicative LCGs,

{b} Prove that the average of Lhe U7 s taken over an entire cycle of a full-period LOG is

m—1 "

2m

{c) Suggest 4 composite random-number genvration method. Deseribe the idea belund Lhe

lattice tesl Tor randam-number generators,

{66}

(6+6)

(12)

(6+5)
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SECTION - A
Theie are FOUR questions io this section. Answer any THREE.

1. {a)Define the diameter and the radius of a graph. Compute the eccenlnicities of the

vertices a the grapl in Figure 1. {3+10=15)

Frgure 1 Figore for Question Mumber |{a)
th) Write un cffictent algorilhm for finding the center of a tree. T (8)

(v Teseribe the importance of finding a minimutm 'dcmjnatmg set i a graph from the
application point of vicw. Let @ be a conneeted simple graph, ¥{() be the domination

mumber of (7 and diam(¢) be the diameter of . Then show that . (3+7=112)

y{G}E[da'amgG}H]

2. {a) fine & mutching in a graph. What is a perfect malching? Show Lhat every connected
component of the symmerric difference of rwo matchings in a graph is 2 path or an even
ovcle. (2+2+6=10)
(i) Define the chromatic number and the chromatic index of a graph wilh llustrative
examples. J.ot 7 be a bipartite graph with the maximum degree A Then prove that

yic)=a. - {(5+10=1%5)
{2} What docs the' chromatic polynomial P (£) of a graph indicate? Prove that for a tree
of n vertices the relation £, {k}=&{k 11" holds. (3+7=10}
Lora a0
3. ta} Show that K3 i3 non-planar, - (3)

{b} Let @ b a cormected sunple planc graph, and let v, m, and f denote respectively the
nurmbers af verlices, edges and faces of G. Then prove that n—pm+ f =12, {7)

Contd .......... 2
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{c) Show that every maximal planar graph of four or more verlices has at least four
vertices of degree five or less. ' N
{chy Construet a sanple plane graph whese dual graph contains a loop and multiple edges.
Diraw Lhe dual of yvour graph. (%)

{¢) Prove that every simple planar graph has a straight-line drawing. {11)

4, {a) What is & tourmnatment? Show that every toumarnent T conlains a Harmltonian path.  {2+8=10)

{h) Shuns that the mmber of separating manples i a triangulated plane graph & with r

vertices is at most 11— 4, . {10}
(¢} Construet 1 clique tree representation for the chordal graph in Figure 2. (5)
o o
b
i
‘9
&
f

Figure 2 Figuee for Question Number 4{c).

(d) Define a irce decomposition of 2 graph wilh an illustrative example. What 15 the
tregwidth of a graph? Explain the imporance of treewidth feom algorithmic point of
view, ! {5+2+3=10)

' SECTION B
There are FOUR questions in this section. Answer any THREE.

5. {a) There are five johs 171, J2, I3, 14, I5} 1n a company for which there are five workers
A, B,C, D & E to do those jobs. However, everybody does oot have experlise Lo do
every job, llhcirl expcm:ie 15 as follows: 4= {Jl, J2, JE}, Y= {J’E, J4.C = {Jl, 73,05,
D= {JB,JS}, E= {J!, Jﬁ} Develop a graph model to represent Lhe job experrise of the
persons and find an assignment of jobs to the workers such that every worker can do a
joh. Comment un the properties of the graph you constructed and the approach tha vou

ar: uzing to find the assigument. (10)
Contd .......... Pi3
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(h) 1.t & ={V, E) be 2 graph with m edges and n nodes. Then show that, (13)
i1 z dcg{v} =M.

e
{it} The number of odd degree vertices is an cven number,
(i s{7)< 2min 2 AlG).
() Draw simple cycle. Petersen grapl, 4—dimensigna1 hypercube and doughnut praph.
Find out the similarty among them. (d4+2=6)

{l} What 15 the necessary and sufficient condition for X, to be a regular graph? (4)

6 () What is Union of graphs? Suppose there are h + people 1n 4 parly; h of them are
hosts and g of them are puests. Each person shakes hands with each other except that no
host shakes hands with any other host. The problem is to find (he total number of
handshakes, Find out suitable graphs and model the solution using union of graphs. (2+5=T)
(b} Draw the praph G = (V,E) with vertex set V= {3, b, e, d, &, 1, é, hi and edge set {{a,
b} (& ¢, (b, €), (b, d), {c, 4), (e, g (&, ele. D {f, g (£ h), {2, W)} Draw i —{d. €).
Draw the subgraph of G induced by {c, d, g, f}. Contract (he edge (d, ¢) from G. (2+2+2+2=8}
{v) What 15 self complemerrary graph? Give two exﬂmpl_es of sclf cumpie;uent?_r;,f
graphs. (2+3=5)
(d) Detine "degree sequence” and "graphic scquence”. Find the minimum valug of x for
which the sequence (6, 5. x, 2. 2, 2, 1. 1) beeomes & graphic sequence. Also construct a
simple graph with that sequence. (5+5+5=15)

7. (a) Let G be a simple praph af o vq‘_liceshshuw Lhat if <5 has k componenly, then the
numnber m of edges of G satisfies. (10)
n—ksmsz{n-kin—k +1)/2
(1) Show that. a connected graph G 1s Exderian 1f and only if cvery venex of G has even

degree. Count the mimmum number of edees required Lo add for moking a non-Eulerian

graph an Eulerian graph. . {8+d=12)
{ilet G be a simphF oraph of nz 3 verices. Then show that, G is Hamilloman if

' I
dolu)+d, (V)= n for every pair of non-adjacent vertices uand vin G.- {8)
{dl} Show that. a graph G 1s bipartite iF and ouly if G does not conlain an odd cyele., (3)
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5 {e)Define k-connected and k-edpe-connected graph Show that, if & be a simple connectsd

graph, then &(G} = #'(G) < 5(C). {1
{tlet G be a connected graph and let ‘¢’ be an edge im G Show that,

{7} e ofC — o)+ (G el : (8)
Here, r((G) denotes the number of spanning rees of' a connected graph G.

{c} Show That. there are #"™* distinel lalr'reled tree of 0 vertices. . . {11)
{d) Draw Bluck-cutveniex tree for the following graph. (5)

O~
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SECTION-A
There are FOUR questions in this section. Answer any THREE.

. (a) Discusy chfferent managerial levels, How are these levels associated with different

basie managerial skills? o (15)
{1} Following data shows the demand of a certain product for 5 consecutive months. (20}
Maonth 1 2 i 4 5 & 7
Demand | 76 BO 83 9l 93 Bf g%

Find the forecastel demand for month 2 to month 8 using weighted moving average
method and expenental smoothing method. Which method gives higher forecasted
demand for 8" month? In case of weightcd moving awrﬁge method, take the weights to
be (0.4 for most recent month. 0.3 for next, 3.2 for next and then 0.1 for next month. For

exponential smoothing method rake the smoothing constant to be 0.15.

{a) Discuss Hem v Fayo!’s fourteen principles of management. {20}
(b} Consider a worker of a shoe factury has to produce 360 pairs of shoes The standard
task 1s 80 picees, where (he low task 15 75% of the standard tusk. Tt the wage rate is 530
per huur and the worker takes 4 hours to complete the task, then calculate his carnings
per hour under Rowan plan. How much mare ot less he will eam per hour if the company

uses Halsey plan” {15}

{1} Dicuss differem aspects of quality that customers may value. (20)
(b} Dukes Auto uses 900 spark plogs a year. Plugs are priced a3 follows: for 1 to 49 units,
S6 each, for 50 to 99 umits S5 each, and 100 units or more, ¥ 4.5 each, It costs
approximately % 20 to prepare an onder and receive it and holding costs are 8 percent of

purchase price pet unit on an annual basis, Detenmine the optional order goantity and the

niinimmum total anmual cost, (15)
{a) Discuss five basic sourees of power with necessary examples. {12)
(h) Describe different stages of tcam development, {13}
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{¢) Seven Jobs must he processed in two operations' A and B. All seven jobs must go
frough A and B 1n that sequence — A first, then B. Using the times below. determine the
optwonal order in which the johs should be sequenced Lhrowgh the bwo processed. Also

draw the optimum schedule with ime indication . (13)
Jab Process A Process B
1 1] 3]
2 8 )
7 7 z
4 & 3
5 1 2
0 2 £
7 4 g
SECTION-B

There are FOUR questions in this section. Answer any THREE.

5. (a) Describe the importance of production planning and control. {15)
{b) Lords Varys is a skilled manipulalor and commands a network of informants acrous
iwo continents. He has noticed considersble fluctuation in transfernny information from

month 10 month as shown below Using high-low method, estimate the cost furmula for

{runsferring mformanc. . . . (8}
Month No. of Information | Total Information Transferring Expense
" Transferred {in Gold Dvagon Coin}

January 4 2200
Fehruary 7 3100
March R 260)
Aprl 3 1500
May 3 ' 2200
Tune | . R 3000
July 8 3600

(- w ' -

(¢} ‘Ten Hall hs recently opencd a store specializing in fashiomable stockings. Ms. Hall
has just completed a course in mansgerial accovnting and she believes that she can apply

certain aspeets of the course to her business. She 15 particularly interested in adopting the

CVP uppmach'iﬁ decision making. Thus, she prepared Lhe following analysis: (12)
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Sales price per pair of stockings 200
Variable cxpense per pair of stockings . $0.80
M per pair of stockings 3120
Fixed expenscs per year

Building Rental $12,000
Equipmunt Deprecianon £3,000
Selling 530,000
Administrative 515,000
Total fined cxpenses . 360,000

Required:

. How many paits ot stockings inust be sold to break even? What does this represent in
total dollar sules” ..

ii Prepare 1 CVP graph for the store from a zero level of activity up 1o 70,000 pairs of
stockings sold each year. Indicate the break-¢ven pout in the graph.

. How many pairs of stockings must be sold to eamn a $9,000 target profil for the first
viar?

v Ms. Hall niow has one fnll hme and one part time salesperson working in the store. It
will cost her an additional $8,000 per vear 1o convert Lhe part time position 10 & full time
posttiun and this will bring 1o an additional $20,000 1n sales cach year. Should she

conver the position? Use the incremental approach.

&. {a) Dexter Corporation produces and sefls 2 single product, a wooden hand loom for

weaving small jtesus such as scarves. Selected cost and operating data relating to the

product fur two years are given below: (20)

" Selling plrice pret anit 830
Manulacruring cousts: $0 B0
Variable per unit produced: | |
Dircet matelials ; 511
Direct labor 3]
Vanable overhead £3
Fixed per year $120,000
Selling and adeministrative cosls
Variabte per unit sold ' $4
Fixed per yeat ' $70,000

Year 1 Yearl

Unils in begeing inventory o 2.000
Limits produce during the year ) 10,000 6,000
Units sold during the year - 8,000 8,000
Linits 11 ending inventory 2,000 o
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Requinad:

1. Assnme the company nses absorption costing.

a. Compate the unit product cost in cach vear.

b. Prepare an income statement for cach vear.

ii. Assume the company uses variable costing,

a Compute the umt product cost in each yoar.

b. Prepare an incoime statement for cach year.

i1 Reconcle the variable costing and absarption costing net operating incomes,

{h) Describe various parts of the master budget und their inter-relationships. (15)

L

7. ) Solex Company manufactures three products from a common input in a jout
processing operation. Joint processing costs up to the split off point total $100,000 per
yeur. The company allocates these costs to the joint products on the basis of thewr total
aal;as vale at the split off point These sales values are as fullows' products X, $50,00
product Y, $90,000; and product Z, $60,000. Each product may be sold at the split-off
point o1 processed hirher, Additonal processing requires no special facilities. The .

additional processing eosts and (he sales value afier further processing for each product

{on an annual basis) are shown below: - {10)
Product Additional Processing Sales Value
Costs
$35,000 FRO,000
¥ 40,000 1 30,000
'| E2.000 75,000

Which product or products should be sold at the split-off point and which product or
products should be procussed furllier? Show computations

{b) Explain six emvironmental forees in marketing management. (20)

{) What do you undetstand by time value of money? {3)

% (2) Marun Company 15 consiclering the purchase of a new piece of equipment. Relevant

information concerning the equipment follows: (10)
Furchase cost - 180,000

Annval savings by the equipment 337,500

Life: of the equipment 12 years

Compute the payback period and simple rate of retarn for the equipment.

{b) Explain the factors 1nfluencing consunier behavior., (15)
(¢) Drielly deseribe different patierns of larget market selection with appropnate
examples ' I b ) {10
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