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PART. A

what 1.*. i$" limitatiorrs'io-f classical
minimization problem?

5x4Marks,=20

Why is the steepest descent method not efficient in practice, although the
directions used are the best directions? t+t
why are the components numbered in reverse order in dynamic programming?c)

i'':. ioi

b)

e)

Explaiq.iq.detail?
D es cri@* :.d :.sys tematic
linear inequalities.
How do you find the
variables?

i"'::"1: i"'::"1: i"'::"1: ,W)",,
ptbcedure for fid6iug: a feasible iSbhi6on to a sy$tein: of

t4l
mean and standard deviation of a sum of several random

141
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2.a) What are the differences between elimination and interpolation methods?
b) Find the value of x in the interval (0, 1) which minimizes the function

f : x(x - 1.5) to within +0.05 by the golden secrion merhod. t3+51
!...,:'.:i i,..::"1: i""r :"1: OR ;.;.,;":, i..., i'.:: i...,;..:ii.'r:;..; Find t#:riii"i*um of iiie::dmctiof g;''f::: s1,3 - 2oil':s:i by the roii"ii,i"g

mcthods:
a) Unrestrictcd search with a fixed step size of 0.1 starting from l, : 0.0
b) Unrestricted search with accelerated sLep size fruru the initial point 0.0 with a

c) Exhaqstive search in lhg iiilerval (0, 5i:;:, :':::



' '4.a)'
!...':'.::

When ii" trie grio
function? Explain.

b) An electric power of l00MW generated at a hydroelectric power plant is to be
transmitted 400 km to a stepdown transformer for distribution at 11 kV. The
power dissipated due to..the.resistance oJ conductors is i2c-1, where i is..the..line

' ;..'i currentin'arriperes and q'i$ Fp conductarieeirumhos. Theiresisiance loss, baiddion
the cost oi'pt*". deliveied,'can be expr'essed as 0.15'i2c-rdollars. ThL'[lcifuer
transmitted (k) is related to the transmission line voltage at the power plant (e) by
the relation k : {3ei, where e is in kilovolts. The cost of conduciors is giu"n by 2c
millions of dollars, and the investment in equipment needed to accommodate the

: :.,r: voltage-e.jg.given by 500e dollars. Find thp values of e andc..fo minimize Jhe.Iotal
- i::.i cost of hdrisirrission usirigNewton's metho'd,"i i',:' :."i ;'t3+.:51

5.a)
OR

Why is a conjugate directions method preferred in solving a general nonlinear
problem?
Find a 

'suttable 
transfomtation or scaling .of variables ,to. reduce the cpndi+ion

numued ciithL Hessian rfieiAf of the rou6'#:irf function td'tuiEl; i'':' i"'i

f = 4x! +3x!-Sx1x2 - 811+10. t3+51

Prove that f = ln x is a concave function for positive values of x.
A fertilizer company needs to supply 50 tons of fertilizer at the end of the first
month, f0:tpfrs at the e4$;qf;qecond morrth,and 90 rons at'the:end of third'rnonth.
The coit"riF.producing k"tdn's of fertilildt in'any montli'i":lglven Uy $t4500i +
20x").It can produce more fertilizer in any month and supply it in the next month.
However, there is an inventory carrying cost of $400 per ton per month. Find the
clptimal level of production in each of the three periods and the total cost involved
by solving it as an initial value problem. t3+51

::,,,:.f,1 i:,,=i.::; ;...,i'l:: OR 1...,:'.:: i...' i'.:: 1...':'.::
' l.ai Each of the"ii lathes avaitable'in a mactriiie'ih'6p can be u'stiatti produce t*o ffies

of parts. If z lathes are used to produce the firsi part, the expectld profit is 3z and
if z of them are used to produce the second part, the expected profit is 2.52. The
lathes are subject to attrition so that after completing the first part, only zl3 out of

:..,. ..... z remain.a.vailable for {qplgr work. Siry.ilar.ly, after compleJfng the second pa(,
i'':' i."i only Zzl?'-oxi of z remaihgd.v{ilable for firrtlier work. Thd'piircbss is repeared:.\{iith

the remaining lathes firr'two more stigbd.' r'ino ttre iruni6"r of lathds"t6"'be
allocated to each part at each stage to maximize the total expected profit. Assume
that any nonnegative real number of lathes can be assigned at each stage.

b) Consider a manufacturing firm that produces a certain product. The rate of
demand.of this product (p) is.known to !e.p..=.p[x(r), t ], rvbgrg t is the time.o.f.the
year an!t:.x(.tj is the am,.i'uht:.,5r money siEq::€,n advertis,iiirfri ut time t. iebliiine
that the rate of production is exactly equal to the rate of demand. The production
cost, c, is known to be a function of the amount of production (p) and the
production rate (dp/dt) as c = c(p, dp/dt). The problem is to find the advertisemenr
strategy, x(t), so as to maximize the profit between tr and tz, The unit selling price
(s) of tl3q.product is know& to be a funcrion of the anrunt of produetigq, as
s = s(p)ll.d,:I b/p, wherei'l.dird b are knonv=ir i#sitive consflirtU.; :'[4+;i]

: "'. . "'.

preferred in

', ::

6.a)
b)

i:;'::,::;



s:

OR
9.a) Find an optimal solution to the following linear program by inspection:

Minimize Z=xr3xz+Zxt
Subject to -2 Sxr<3 0 1x1f.4 2. *rS5

:...,,b) Psychology.professor Y*tplr* is conducting,q,learning e{.pPf*Lnent in whioh rnice
l'':.1;"! are traiiiEd:io find their'wiy.:alsund a riiizC:The base <if.ttrH maze is sdtiate-:A

mouse enters the maze at one of the four corners and must find its way through

the maze to exit at the same point where it entered. The design of the maze is such

that the mouse must pass by each of the remaining three corner points exactly
once before it exits. The multi-paths of the maze connect the four corners in a

i...,:'.:: strict clp.ckwise order. {pfgmor Yataha estimates that thg:Ii+S the mouse:l*gt to
;':'.:':": reach &'e iio*er point fi'oiit'another is ilrrfformlydistribrrtetl"between 10'ftria''20

seconds, depending on the path it takes. Develop a sampling procedure for the

time a mouse spends in the maze. 14+41

10.a) A manufacturing firm can produce 1,2, or 3 units of a product in a month, but the
::'I: demand.is:tincertain. TtiH,diimand is a ilisetbte randomlvariftble that cai|take a

a. ! :i- !, ! ..i. r'! i:,,:'!
' :"'; value ol'i,'2: or 3 with pibfiabitities 0.2,'0.2;'lrnd 0.6, resfrecttvely. If the irnii'cbst

of production is $400, unit revenue is $1000, and unit cost of ulfulfilled demand

is $0, determine the output that maximizes the expected total profit.
b) Steel rods, manufactured with a nominal diameter of 3 cm, are considered

acceptable.!! the diameter..falls within..the.iimits of 299..and 3.01 c.ql: .l! is
':..-; observei{.'&at about 5 %:'4nq rejected qvgqsi?e and 5 fr,1ale'irejected urideisize.

Assuming tiiat the diambtiri' are normaliy'diitributed, fi id'tfie standard deviation
of the distribution. Compute the proportion of rejects if the permissible limits are

changed to2.985 and 3.015 cm. 14+al

:.,.' : .':

OR

i:,B:il Considtii.'thil problem cfl.seTieduling the.iie'ekly producticin;.iif a certain itP+r'f*:"" ::": the nexl 4'iva"rc. the pt<iduition cost of thb'item is $10'for'tlie first 2 weeks'dnd

$15 for the last 2 weeks. The weekly demands are 300, 700, 900, and 800 units,

which must be met. The plant can produce a maximum of 700 units each week. [n
addition, the company can employ overtime during the second and third weeks.

This increases the weekly p.roduction by..an.additional 2O0 gpits, but the.cost of 
,...

- :i"..':'. . :';J,."-, .. n ; !. : i ,. | 11r.1 -r-,-^l ^L \::^i^c : ...,

i:,,' :.:'! producGoir:.ihcreases Uyi$Siligr item. Exeo-sfi.froductio" gqip.g stored at a,cost of i,:'i."i: " "'"' br * iiem.'How shouid ihe'proouction'bti iirreduted so'ai to minimize trrb totat

costs? Formulate this as an LP problem.
b) The time between failures of a Kencore refrigerator is known to be exponential

withmean value 9000 hours (about 1 year of operation) and the company issues a

:.."-..... I-year warrattyon the refrigtrator. What.afg.Se chances..thaf,a breakdoln,r,eqair

:,,:'i','i will be Lo:*...f"4 by the tanb.+tvt i'':'i"'i :'':'i"'i :'t4+E



11.a) Three cities A, B, and c are to be corurected by a pipelinS,.The distances between

A and S;:,q:bnd e, ,io-C*i-e *. S, :i:atfgf oniti, re*fleeti've1v' The $lgl"*
r"rrrf"rilir;ta;" to be satisflett'by the pipelirr6:"'

i) The pipes leaditg"'i"f A shoul-dahave a total capacity of at least 3'

ii) The pipes leadi"g;;fBi:.& c should have total capacities of either 2 or 3'

iii) No pipe betwe"i uny two cities must have a capacity ex-ceeding 2'

onlypipes..ofanintegernumberor.up*itv.unitsareavSi.lableandthec..o.st.ofa
nine is irniptirtion"i::?ut";.#,;'if,i[jifi-ltengtrr Deiiihiiine the caprei'i$j of

inl pipa iira'; to minim[e'tlire total cost'

solve the tollowing mixed integer programming problem using a graphical

method:
Minimize f =4xr+5xz
subjectfo. ..".. :-"...'-r:

::'::i loir + lr;*:!0, 5x' + Jxii'?!!
3x1 + 7xzi-2l,x2+ LZvZ12
xr)0andinteger,xzZ0

L4+41

li.r i


