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I. Consider a linear programming prohlem (1P} shown below. (25% )

max z — =Jdr; =+ lixq
B.% T I Tey = d%
—I + 2y w2
Ty, Tp 2l

(a) Tdoes this linear programming problem have maore than one hasic feasible solution that is
optimal? why?

[k} LI the answer in (a] is yes, how will you conslruct the set for all optimal salutinna?

{c) Pruve the set of opiimal solutions to a linear programming problem ia A conves set.

[Hiut: A subsel X of B” is called a convex get if for any two points =21 2 © X, tha line
segment joining them 1s also in X )

1I. TeleUom produces Lelevision sels al bwo planle both of which can produce up to 30 sets per weck,
Televinicm #ets are shipped to three customers whose demands are 20 sels per week, The profit
parned per TV et depends om the aite where the et wax pradnesd and the customer who purchases
the TV set. They are shown in Table I1.{26%)

" From To
Cuatomer 1 Custamer 2 {ustomer 3
Flart 1 34000 F2000 4000
Plant 2 12000 $B000 SAIH)
Tahle I

{a} Formwulale alinear programining problem thal can be used Lo maximize the TeleCorm's profits.

[b] Can you lind a basic fl;li-lil:'tl.fl sululivn lur Lhis probiem? Explain briefly tke method you use,

{c) Find an uplimal solution {2 the problem.

{d) Defermine she range of values on the profit sseociavec with the plant 1 and the customer 3
[or which Lhe current Lasis remaline oplimnal.

{e} If the production in plant 1 and the demand of Customer 3 are both increased by b, what i=
the new optimal solntion to the TeleCom problem.
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TIL. Carry is determining how many of tkree sypes of objecse should be breught in the bapgage for
hiz buginess Lravaling. The wweightl and benalil of each of the iteme are given in Table IT1, If the
baggage can carry up to 43 Ib of items 1-3, which items should be taken for maximising Lhe benelit
in his travel T[25% )

WFEIGHT BRENEFIT

Item 1 3 1b i2

[tem 2 5lb thi

Item 3 T b 34
Tahle 11T

{a) Frrmulate thia problem in a Mathematical form.
{h] Fxplain with clanr logic that the method or algorithm you nee to soive thia prohlem.

{c) Solve this problem with yonr methad in {h), and write down the optimal solationa

V. Coneider a problem of Markoy chaic with Lraasition matrix £ given below {202%)

/e 1iv
— = )
£= ’_Ifa :a;"a]

fa) The probabilily vector, T, 18 called stakionary if
m=apP

Find Lhe [Le stationary probabilities, o

{b) If all states in a chaiu aie cecurrent, aperiodic, and rommunicate with pach nther, the chain
i said to be ergodic. Thus, * = (ry,mg] is called the steady-state probabilitics if the chain
is ergodic and ¥ = * P. Suppaose « ia the steady-state probabilisies and that with probabibly
r,, the Markov chain begins in erate &, Whal iv Lhe probsbility that after one transition, the
gretem will be in state 1?

(e} For any value ol n {n — wm +1,m 4 2, ), where m is & very large integer, what i& the
probability 2 Markow chain will be in atate ¢ after 0 transitions’

()} I we let
1
|1 ]

then we know 7 = (1,2, 1/%] iz & stationary probability vecior. Bat, is 7 a steady state
prohability vector? why?

{e) A sqnare matrix is asid to be ergodic, doubly stochastic if itz eniries are all avnnegative and
the entten in each row and each colwinu sum to 1. Yor doubly stochastic matrix, shew that
all states have the steady.atate prohability.
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/. Consider Twe vandom varighes X amd 'F.;w.ng o jm‘wi‘ f:n:b&ln'fiij_-
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Ty 2 = ‘i%l‘a (f oeysdt ad veEXg,
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¥ otherwise
W7 A X oed Y indepaatied
{) Jind the provasdity Py ex+Y<3]
\y Tivd e cond, tim PM}"J“'L‘I] Pl xe] ’ ell,

A Consider 1 indsﬂnndm«f trids eachs veswting m oun ol of
(b 1 possible. outiomes ot prebahilikies R, %.J, : -;.F? . id
the opecded numwhin of outcomes Hiat nevn occun o

of the drials. Show it i arpeded wumbxa 12 il
vhan Pe= K, d=mor | among all possikle vedors - )
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\l} Whed v the dishrimtion of the i;—f.nfﬁ-ah- of the s[astu“?

W) Seppmrin now Hha one Lowpaned (o Ha e {“"T‘*“'-'d'i}l-!-

weed st & Hims awd O ve ndahu.d wlenn ot —fu.h_ L pa

The, ‘lﬁl&f\’l-'bdﬁ"h-. o‘f-f"fd_ ,,E-—fjf'i'h:t_ ﬂf- Sth o =Hs1'}.+.,. ;"




| l""“‘."’1-1 ""I | | Jrer e ! | = r

13%] M—w{:ﬂ.ﬂ.w . | l‘.]";':n FeT, B ,"ﬂ':j' Earle. ”-l.JIE-P.a.I.';J-ﬁi. .f—p-..{qta
xy -q.umi the  potiveedr ot f_r'""" :} l'ra dle vmatfod af omidy

Oy Fowd Hoe aadbindme of  (MT7 it maximal Lieedifuad
% yoedho b

ll.l.l.ll,l'} {:ama’ﬁﬂ, Hase T sdimtorg [‘E'a' Lunhiapd ness U""""'-h““"-}

gl.d,:f-ti H'r_. ¥ ke A Ao ':Q:y]ﬁ- ‘r_,-;ﬂw- s ?ﬂf:.._;nh_ d.e,m,g.‘ij
. Y g

Fﬂﬂl") _fu,;h} = LA ‘F"‘ p TN PRt

P i
‘—f{hd. e UHUUF of iy
W Ll T= 4 *" 2 I r":\’:ij Whiz l{n (%)= } o o

Cliow e & also  wnbiased {m 2N avd it vt woae thah
He UMVTE .

é. Tt X Lz a disereln yandow varieble pndt f:ﬂfr’fﬁ aa-.'ufbbu ‘I:.H

F\LQF:} AL O L ] 2
.-F[J.}I‘.?} ﬂ-ﬂsr ﬂ',ﬂg e ﬂqh
FL 1) woef o1y  oFv D0

firl.'hd He sk :I?lll-}-l-"'.- b -fv'h tl'.a-i'u? H.: B=0 E-.JM"ﬁi H'|" 'B'=i Uf'

h'éﬂ. ool

&4 E?-f.—t ‘:’i ke A vandom veaisble dia ¥rirted tmq-f-n aﬂ“{‘uﬁw;ﬂ_ﬂjl




ﬂ‘FH‘ fﬂﬁ"‘ ‘m B &ﬂ]h?ﬁp‘#ﬂ&Ferﬂgjﬂ‘L%m

-ﬁ'f i

1. Dhetermine the leass valite m oof o for wheeh il e lroe thal

L +n—T—l — % < & where ¢ ia o pgiver positive number.

In‘s

BB Dk s S

2. Find the lollowing lumnls:

o A L
; . r P TR - : AT 2l g
0 S e =7 ) gm0 a0
$. bel S[x}  x=f 4+ x"1-x] + L= 4L = . owhen D [x| <1
and Bl =

1= &{x) continmens ar x=07

4, Let P and @ be any two points on the pagabalas v¥ = 4%, W =3w - fi.

Fincd Lhe oniwnsm distatce between I and [) .

A. Evaluale Ll lione inlepral ,":-._‘l dy = ¢*dx . where s the semi-circumference
e
of the eirele ([ — 177 ¥ =1 which runs from the arigin (0, &) we (2. 01 o L

firat quadrani.

. (i) Find che Taylor expavsion of fix, = lug‘[; x oo ) I Afl L

(it Find the approximate value of  log (1005 with the crrar < [(LIDSD] .

-t

Find  rthe follawies [

%
Ll
P * oA b ] : afe : -
Jll““#-.-f]..-?.ﬁd" 2 whesre | %] < 1. no& N.
i

i T

§. TUsing the known fart f% dv = if b, find fEE R = 7

n:-|4

u i (515
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(4%=R)

fin, ¥) = SN whe (X, ) 3 (0L LB,
1 1 when Ix, v] = _....__

firsl the seentdd arder partinl devivacives oo, ) and 1,

1. Find the volures of the anld erhooe base bs W rectangle Bo= ¢ 03, v3 | [

Al whose heaght st {xr) o1 gieen e x, vl = 5 — ¢ .
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