B.E.
Third Semester Examination, Dec-2008

MATHEMATICSHII

Mote : Attempt any five questions, selecting at beast one question from each panl.
' Part-A

Q. 1.{ayExpand #(x)=xsinx, {§ « x « 2x asa Fourler series,

ARs. f(x)=xsinx  Oxx<2x
Now, f(x) = xsinx
f{—x} & —xsin{-x) .
= ksink

Meama its even function,

(05 XX
C
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f(x) "'EE"' Ean
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2 ¥
8p=7- “}'xsnxdx

=%[x{-mux] -] [rmx}dx]z!

! coqem_
sn[ xcosx +siK]," = -

I
8y, = ij xalﬂxm-’gﬂdx
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5o T )-sn{3 - e
ez iz
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! n 1 Iy = lm.
'j[“ 2+ [_m{? I]]+.n r2-1 ‘“—E%hﬁledx]

L]

. ) I
i ] { cos{n /24 1)x me{nr'ETI}x}jL sin{ti s 2+ 1) sinfn /21 |
= I{— =+ -

ni2+1 n'2-1 mi2+1y n-2-1p I

] {cm[n F2~-Tidn  coxn/2+ 1]211} sinfn/Z+12n smind2-1E2a
= x - + -
{ni2-1) {n/241) {“134.!,}2 {nliz_l}z

Q. t.{h)Obtuln a baliraage series for

Mx}=kx tar ﬂs:s%

o
= k[f=x) Eor Es:ﬂl’

Dredypee the sum of che series

LI I
R ‘
Ans. f{x) =kx for g2y g!t2
1z 12
a 4 Iﬂx}dhijb:dm
| !
D b
r 1
_afed 1
I'_ 2 o
J2fxdi_u
1| 2 -

2 I
az = fk(l~xpdx
i
(A
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). 2. (g} Stnte and prove comvolution theorem for Fowrier irmasforms.,
Ans. The cenvoiution of two functions ] and e{x) 15 defined as,

) *eln) = [ f{u)slx-aidk

Canvelution theorem an Faurter transform. The Fourber trans tarm of the convalution of f{x) and g{x)is the
product of their Fourier transform. L.e.,

F{e(x)* g(x)] = F f{x)} e x)]
_ Proof : We know that '

f{x) *g(x) = 72',; Tf[u}.g{x ~u)du
Taking Fowrisr trensform of both sidss of (1), We have

F{f(x) *a(x)] = F[Tf'{u}-a(x-u}-ﬂu]
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- lE] Todats - }‘"
I o ] 7 i!ll'-\t
- _L f{u}dum{_]; 2(x-u)e d"}
- ?é__“_ T{ f{u}.do. Fg{x~ u)}
= flﬁrif{u}{hi.cmﬁ{ 5 (using shifling Fropetty}

- G{s}.:é;. Tf[u}nm du
= G-[HJF{EJ
By invenaion _ )
PR G} = Frg~ P Eg (o]
€. 2. (b) Find the Faurber sine trassform of

1
st-ul) '

Ang Frurier sine transfioom of
1
R
{0 = [ fin)aimsde

@ | .
= ———andx=Hs
b e Rs)
Differentiatiog both sides w.r.t. 5, we get
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L s [ 2
o= 5

)

,‘: COSSK  _
[ 1 92+a1

:~:+a

Integration w.r.t. 5, we obiain,
a
g} = | ———ds
Fle) J:sz +ad

_1&
s —+C
a
Bur Fis}=0, when 5=
ce=0
-1 ¥
Hence, F(s} = tan al
Parv-B
Q. 5. (a)1f pogh ¥ = seefl , prove that
tanh2 —t:m-22
2 '
Ans. IF coshi X moser B
i : B
['rove 1bal tan =7 fan 5
' P
u = t&l‘i[E +—
We have PR
o : e 1etand/2
%2 T-tanB/2
Iy components & dividendo, we get
- Eu.'z __eﬁu.iz
T Y
b, lﬁl'lhjE' = tang
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By takiog Anhilog both sides
PE -
tan™ — = lan

2

0. 2. {b) Reduce ran ! (cox@+isln@) tn the: Foren utib, Hence show that

tan |(ei&] =%+%—Elutﬂﬂ{%—5}-

Ans, tan"![cos@+ i 5in®)
Lat 1an~ (00561 +isin0) = £ +iy
Then cosO4+isin0 = ran(x «iy]

= wnxsechy +isecxtanhy
cosh = tan nsuchy A1)

& sinf = secxtanhy A2
Squaring & adding equation (13 & (2}

I = tan® x{sec by} +sec? xf nhy)

=5in” x+sinh” y(sinl X + cos? x)

[—sin” x = sin hlg.-
ie, cos? x =sinh? y
Moy, ﬁm_l(cﬂ}= tansee hy +ocex lanhy
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tan"](e'rﬂ:] = —“;—+§‘2;E g[-;—-—gj

r

Q. 4, (4) Stateand prove C-Requations asdd show that fhese sre ecessary Tor a function to be analytic In
1 region,

it real part of an anabtic function s
o -yt eaxt -ayie,
fing the function fz).
Ans. Theorem : The necessary and sufficienl conditions for the derivative of the
w = ux, ¥} +ivixy) = t]2) 1o exist for all values of 2 in a region R, are

au b ﬂ\r .a-;
(] E‘; o 35’ B continuous ﬁmctms of x anl y mRK;
&

&

] o im _53
The relations (if) are Snown as Cauchy-Rixmann equations or briefly C-R equation
{a} Condition |s mecessary :

& 2

Let sy 2nd fv betheingrementy of uand v respeciively comresponding to the increments 5y and 3y of
x and y, so that 8z = 3x + iy,

I[‘ t 2} possesses @ uniqoc dq:m'n.tm at Pz}, then

£17) = Lim Tz + be] - Az [u+FrU} h[v+ﬁ1.} [u+w] E &
: I_’..z—:l] 52 ﬁz-rﬂ 87, a;”z.zj

Zince jz can appreuch zero in amy manner, we can first assume 5z 10 be wholly real whally imagingry.
Wher &z is wholly real, then &v =0 and §z=8x .

Ay P2 TR
Pizh= i | 2 _}=_ s
(2} ﬁtj—}m. i Fﬁx ’ A

“When 5z is wholly imaginary, then Su = ¢ and Sz = iﬁ}'.

v IE;. iy

Tiay ey By ay

MNewer the evistence of Tlz) requares the equalite of (yand (21

[

Ax o Ay By ~{2)
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On equating the real and imaginary parts from both sides, we get

E"E, 3}'— " By : A3)
Thus, the necessary conditions for the existence of the derivative of f{Z) is that the C-R equations should
be satisfied,

(b) Condition is sufficient :

v
Suppose §z) is a single-valued function possessing partial derivatives % . %, -g"-;, E ol each point
of the region and the C-R equations (3) are satisfied,
Then by Taylor's theorem for functions of two variables (p. 176).

{z+82) = u(x+8x, y) +iv(x + 8%,y +By)

du v
Hnwmmgﬂwt-ﬂmﬂumﬂ}.r&phﬂ oy I.I'Id By by ~ aru:l 3 Fespectively.
Then

f(z+x) = [—.-rl%]ﬁxi-[-%*— ]ay=|:--+.a]ax+[ +—]n&y

[—-— + l'-]{E'K +idy) = [-- + lg-]&

f(z-l-&z] flz) ou v o
f AT S o
[2} Ez-t-l} v f"i'?t '.ax jd ﬁ' i
Real part of analytic function,

o
P

us=x’ —31};14312 -3y? #1
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Lat f{z} = u+iv
Where u=13~31y1+312-3y1+l
B ou v
z)=—+t—
@)=+s
e TR .

o By
= Ix? = 3y +6x = i{ =By - fixy)
= 3x% - 3y? v bn 4 i(by +6xy)
By Milne-Thomson's method, we express {2) in terms of 2 by pusting x =z & y =
(2] = 32" +62+i{0)

_ =528 +6z
Imeprating wrt z, we pet

.ZI
fiz) = ~33i+§2—-

=2 4320 i
f(z} = (z+ 327 +ic.
¥
Q. 4. @) Evaluniz ced<acl

n ‘l-lﬂﬂtﬂ-l-i

. e
- ) L -2asin® +a*

Putting z=0?, 08 = dz/iz.

oimEh = —l-[z+ -]-]
2 z

' sinfl = l[x - l]
And > 2
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|=I .I E-I-=l o z 3 21:|."|*_.
Cl—z&%[z—l]+az 1z ]Ez"'ﬂﬂ +A+aTI2
k4

- -:. jf[z]dz where C is the pni circke
C

1
MNow fiz)yhassimple poles at z = &, P and the sacond order pole ar 2 = 0 of which the peles st z=0and 2

= 2 lie within the unit sircle,

Resf(a) = Limf{z -a) ()]

ilz—as 1+a+af -ia?

=

ifa-a’+a +a“i]

d
K O =Lin—
& “r(j 1-:t[I1l1?.

[z?' ﬂ:z]J

4
Aimd z

— :
1082 (7o 20" +atatic?)

3
| +6°

Tig®

Hence. | F=2xi{Resf{a}+Resf(0)]

a H—a1
'z[a 2t +n+ n"'] lial‘

= i

i 1
(. 5. () State and prove Residoe theorem and use i 1o evatuste ]'M—;M dz
' I fl- l:l I:I—f]
Where C s the clrcle (=3
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Ans. Simgular paknis of an analytic funclios |

We have already defined a singular point of a fxction as the point o wluch the fmction cesses to be
apalytic. {2 = alssuch a singular point of the funclion 1{z) then there exicrs a cirele with cenlre a which has na
ather singulae point £(z), then z = 1 15 called as isoloted smgnl:ar poirt, o such a case, Kz) com be expanded in
3 Laursat’s series around z = 3, giving

f(z) = eq +8)(z—a)+ oy (z-8) +utbo_s[z-a) T by (z-8) T 4 A1)

Ifntlﬁemgmiw powera of (Z-~a} (1) after tha nth are missing, rhen the singular point 2 = a ks calied
a pole of order n. A pole of firer order 18 called 8 simple pole.
Ifthe pumber of negative powers of (z-a) in (1} 15 miirite; then z = a is celled as essential singulariny. _

2. Residmes : The co-efficisn of {z— a}" in the expansion of f{z) around an [zolated singularivy is called

she residue of £z) al that pavint. Thus from (1), the residue flZ) stz =ais c_;.
L .
Resf(a) = = § fl=)de

ie., L flz)dz = 2#iResi{a)

RﬁilllE theorem s FH2) 5 mmiviicina clos-adcurve C except af a hnite nomber of singular poimts within
C, then

J-: F{z)dz = 2mi x {sum of the residues an the singular points within C)

Letus surround each of the singular points a,, @y, ..., 8, ¥y a small circle such that it encloses no ather

singular pomt, Then thesecircles Cy,Cs, ..., C,, topether with C, forma mulliply connected region inwhich
=) is analytic. '
.. Applying Cauchy's theorem, we hinve

IE flz)dz = _F f{z)dz + J fz)dz+.......+ IC f(z)dz
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-2ni{hsf{a1}+ﬂtsﬂa: Juconnt Resflay ]}
which 15 the dusirﬂ resuh,

B} ’ 1 '
Evaluate ICMF—-M , where C is the circle [4=3,
(z-9*(z-2)

sinx* 4-:,057!:21
(z- 1 (z-2)

Analytic within the elrebe 121~ 3 excepling the poles 2~ Land 2 - 2.
Cincer=1 iz apole ofonder 2

-] {32
z=1

f(2)=

=]

(2~ 1}(2!::-:[:5 nz} - 2rzsinnr’ } -~ {sm LT

1
2+msﬂzi}$

(z—2) jm

=(~){-2x)-(-1)= 2z +1

sinnz® +cosnze

= |

Abso R:a!’(l}=§inj{z-—1]ﬂ:]]=i.ﬂ oY

Henca by rezidue thearsm,
Ic fizldz= Eni{Rﬁ sf{1)+ R&sf{E]] =2xi(2n+1+[) = 4n{n + 1)
forjz=3

: vy
Q.S.[b}E:pmd W

What is the differemee between Taylor's £aries and Lauveniz’s series of 2 fusetion?

2
Ans Expand WE;}} for |z =1
By panial fraction
-1 _ 72 _ i
[z+2}z+3} {z+2){z+Y (z+2)(z+3)
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=22 (z+2) " (24 —(ze 2z 3! )

For |He1 bath |z} 3} and {2) are less than 1. Herce equation (2} is given as

Which is a Tavlors series,
I f{z} % anplylic inside 2 circle will Cwith centre ot n, then for zinside C,

f{z+) = Fla)+ P(a){z—~a) + —== ”{z a4 +#(z-a)“+ ...... AD

Praof : Latz be any point inside C. Draw 2cincle C with caotre at aenc losing = (Fig, 18,19). Let1 be a point
on ;. We have

i [ l.-‘zu]‘

t-z t-a—{z-a) ¢ ne

()

As |z=al<t-al, i, |{z-8)/{t-a)<l, ﬂ-lissmum-ﬂgutmrﬂm!y Su,muaﬂpl}mgbammdﬁef

(ii) by &(t), we can integrate over C; .
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111

‘fc f{t} -[C“_ di+(z- a'jjc f{t} ..... + {:-a]']c ji;{” dt+....

Since f{t) is analytic on and inside C , therefore, appl}rlngﬂr. formulae (2) to (5) of p. 509 1o (iii), we get
(i) (i) which is known as Taylor's series.

Obs. Another remarkable fact is that complex analytic functions can always be represented by power
series of the form (i). ;

(iiiy Laurent's series
If f{z) is analytic in the ring-shaped region R bounded by two concentric circles C and C; of radii r and
r(r>r;) and with centre at a, then for all zin R

Rz} = ag +a)(z-8)+85(z-a) +.....+a_y(z=a) " +n_y(z~a) 2.

I )
Where By = Ixi ['{I l-rl

I being any curve in R, encircling C, (as in fig.)

Proof : Introduce cross-out AB, then f{z) is analytic in the region D bounded by AB, C, described
clockwise, BA and C described anti<clockwise (see fig.). Then if z be any point in D, we have :

f{z)=— I ﬂtl Jc; .ﬂ:tl't fm; ’c ]

sijﬁfct Jf-'n -z ] ()]

Where both C and C; are described anti-clockwise in (i) and integrals along AB and BA cancel.

hl
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For the first integral in (i}, expanding 1/{t-z) as in & (2) we get

i) - (22 flﬁ
2ni '[C g 2ni !C “*'

; f
= Ta,(z-a)" where ®n =ﬁ-[cfi;lnﬁd'

For the second integral in (i), lett lie on C. Then we write
Part-C

Q. 6, () There are three bags : first contsining 1 white, 2 red, 3 green balls; second 2 white, 3 red, |
green balls and third 3 white, 1 red, 2 green balls. Two balls are drawn from 2 bag chosen at random. They are

found to be 1 red and 1 white. Find the probability that ball so drawn came from the second bag.

Ass. Bag1
Number of white Ball =1
Mumber of Red Ball =7
Number of Green Balls =3
Hag?2
Number of white Ball -2
Number of Red Ball -3
Number of Green Balls =
Bag 3
Number of white Ball =3
Number of Red Ball =1
. Number of Green Balls =2

Probability of two ball drawn from the bag

21
" 614!

2!
Probability of | red ball =-i-;=2
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Probahility of | whiteball =1
Probability of petting hall rom second hag
2!
ol
=t
Gt -’
). &. (b In éhve function defined as follows & densdly fasrtion”
fx)=e, >0
o {) i rwee
sofied P15 X5 2],
Ans. (i} Is the function defined 21 fallows a density fonction
f(x)=e"%, x20
=L x<Q
(i) I s0, determime the probability that the vasiate having thin deasity will Sl i the Interval (1, 277
(1if} Also find the cumwlative probability function F(2)?
{i) Ax) is cleatly = (r forewary x in (1,2} and

ﬁf{x}dx=fm&di+ge“m=l
Hence the finclion fix) extisfias the requiremants for a density fnction.
(i{} Recuired prohability = P(1 5x 5 2)

L rn}
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=.fe"'."dx-:" ¢ 20368 -0.135= 0233

This probability ks ¢qual to the shaded area in fig.(a).
 (iify Camulative probability fimetion F(2) -

jif{x}dx=fwﬂ.dx+ﬁc" dx

= 1-¢7t =1 0135 = 0565
Which is shoam in flg. (h).
Q. 7. {a) Dedlne Poissow distributien and discusy same ofits properthes.
Ang, 1. Polssoa distrihwbbon :

It is a distribution reisted 10 the probabilities of events which are extremely rare, It which have » large
number of dependert opportunities for occurrencs. The hietber of persons bam blind per yoar i & large city
and the number of deaths by horse kick i an srmy corps ae some of the phenomens, i which this law is
_ This distribution can be derived s a limiting cass of the hinomial distribation by makings very large snd
p very smadl, keopitty np fixed (—m, say).

- The probakility of r successes in a binomial-distribation is

B(r) <" C'prqn-I - n(n-1)(n-2k.(n-1+1}

(g

prq —r

=i

_ Tip{mp —p){op- 2p)...{np-1- 19}, ;
r! t

~ As n—sm, p—+0 (np=m), we have

S0 that the probabilities of 0, |, 2....., v, ... sccesses in 3 Poisaon distribution are given by

a em mea—M m'a~™
-] b m 1 21 L ELLLLAL] | r! qami=rr

" The sum of these robabilitles in mity as it should be.
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2. Countants of the Poisson distribution :
. Thase comezants can easily be derived from the cotresponding constants of the binomial distribution
sirapily by making p -, p-»0, (41— I} andnoting thatip=m
- Mean = Lt (op)=m

iz = Li(npg} =mLyg} = m

deiﬂhﬂ = fm

Alse p3=m, g,,-m+3m!

. Skewness {=J§1—)-Um . Kortosas [=Bﬂ=3+1.’mi .
' .. Since py i positive, Poisson disribution is positively skewed mud sioce o >3, it ia Leptoburitc.
(i) Applicstions of Pokeon disiribulion :
- This distribution is applisd to product concerring ; (i) Arrival patiern of “defective vehicles i w work-
shap', patlents in & hospital's ‘telephone calls.’ '
(ii) Demand pattern for cortain spane purts,
{iii} Muriber of fragniests from a shell hitting a rarget.
(iv) Spaital distribettion of bomb hits. '
Q. 7. (b) Fit a sormal curve to the following distribution

1 F 4 [ L L
f: t 4 1 1
ARE,
A 2 4 6 10
o L i | s "1
h;dm _E6x _ 2+16+36+33410
2 [
B
18
=4
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. Mean of Polason disaibanion
le, m=#h
Henoce, the theoretical frequency for r successes i

Ne™"H{(my. 16678 (8]

r! !
Wherer=0,1,2,3,4
x: z 4 f ] L4
i ! 4 ] L | L
[+ e™=081),
. B. {z) Using Simplez method,

Maximize 7 = 51, + 333
subjectio Xy +x5; 512,
S+ s
Mg +Bxp 333 1y, X320,
.
Using simplex method
Mininnize Z= 8%, + xy
Subjectio N +uy 82, B +2xg 10, Ix) +8xg €12, y¥a 20

Solution consists of the following steps :

Step | : Check whether the objective functhan i to be maitniand and all b's ane positive. The problem
being of maximiation type and all b's being = 0, this step in not necessary.

~ Step 2 ; Express the prablem im the standard form.
By imtroducing the shack variablea 3, , 55, 83, the probleos in siandard form bacomes
' ' mz-ﬂx,+3x1+9;_.‘ + 087 + 05y

Subject to ) + X3 +5) + 08 +08y =2
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Sxy+2xqy +08) +5; + 053 =10
Jh:l +Rx; +'DG] +ﬂ!z 'I"DSS =10
Xjv X324 51, 52, S-s:‘iﬂ

Step 3 : Find an initial basic feasible solution

There are three equations involving five unknowns and for obtaining a solution, we assign zero values to
any two of the variables. We start with a basic solution for which we set x; =0 and x- =0. (This basic

solution corresponds to the origin in the graphical method). Substituting x; = x5 = 0 in (i), (ii) and (iii), we get
the basic solution
5, =2,5=10,5;=12
Since all 5;, 52, 85 are positive, the basic solution is also feasible and non-degenerate.
+ The basic feasible solution is given by the following table :

€ 3 3 0 0 0

cp Basicx, ? X3 8 53 g3 b ]
0 5 n 1 1 0 0 2 2] -
0 .:1 5 2 0 1 0 10 W5
0 $3 3 8 0 0 1 ] 123

Zj= Legay; 0 0 0 0 -l] 0

Ci=cj-Z; 5 | 3 0 0 0

T

[For x; - column (j=1), Z;j=Zcga; =0(1)+0(5)+0(3)=0
And for x, —column (j=2), Z; = Zcgaj; =0{1)+0(2)+0(8)=0.
Simfary - Z; = 0(2)+0{(10) +0(12) = 01

Sﬁqﬁhhpplywmruﬂ.

As C; is positive under some columns, the initial basic feasible solution is not optimal (i.¢., can be
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improved) and we proceed 10 the next step.
Step 5 : (i) ldentify the incoming and outgoing variables.

The above table shows that x; is the incoming variable as its incremental contributions Cj{ti] is
maximum and the column in which it appears is the key column (shown marked by an arrow at the bonom).

Dividing the elements under b-column by the corresponding elements of key-column, we find minimum
positive ratio © is2 in two rows, We, therefore, arbitrarily choose the row containing s; as the key row (shown
marked by an arrow on its right end). The element at the intersection of kay row an the key column i.e., (1), the
key element. s; is therefore, the outgoing basic variable which will now become non-basic.

Having decided that x, ist-:ﬂlt:rth\:suhninn.wchnvch'iﬁdm find as to what maximum value x| could

have without violating the constraints. So, removing s, , the new basic will contains x, , s, and 53 as the basic
variables,

(i) terate towards the optimal solution :

To transform the initial set of equations with a basic feasible solution into an equivalent set equations
with a different basic feasible solution, we make the key element unity, Here the by element being unity, we
retain the key row as it is. Then to make all othet elements in key column zero, we subtract proper multiples of
key row from the other rows. Here we subtract 5 uses the elements of key row from the second row and J times
the elements of key row from the ... row. These become the second and the third rows of the next table. We also

change the corresponding value under cg column from 0 to 5, while replacing s; by x; uﬂcrth:hasmnus,
be second basic feasible solution is given by the following table :

o 5 3 0 0 0
cg Basic x X3 5 5 53 b 8
5 x| 1 1 1 0 0 2
0 55 0 3 ] 1 0 0
0 53 0 5 -3 0 I 6
Z;=Lcpay 5 5 5 0 0 10
Ci=¢;-Z; o0 -2 -5 0 0

As C; is either zero or negative under al} columns, the above table gives the optimal basic table solution,

This optimal solution is x; =2, X; =0 and maximum Z = 10.
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Q. 8 (b) Using dual Simplex method
Maximize Z, =~3x;-13
Sabject to 1;+:12'I,
I+ 215
X, %320,
Ans. Consists of the following steps :
Step 1 : (i) Coovert the first and third constraints into (<) type. These constraints become
-X =Xz S~-1, =x; =2x; = -10
(ii) Express the problem in standard form
Introducing slack variables 3, , 3, 53, 54 the given problem takes the form
Mt Z=-3x;-2x; +0s)+0sy +05;+0s
Subjectto  —x -xz+5 ==l +xz450=7, X ~2x3 453 =10,
' X3 +8¢4 =3, Xy, X2, 81, %2, 53, 54 2 10
Step 2 : Find the initial basic solution
Setting the decision variables x;, x5 each equal 1o zero, we get the basic solution
xp=X3=0,85==1,5=7,8==10,54 =3 andZ=0
», Initial solution is given by the table below :

Cj -3 -2 0 0 0 0
cp Basicx; X2 §| 8 51 84 b
0 5 L. 1 ) 0 0 -l
0 % | ) o 1 0 o 7
0 55 a4 0 0 1 0
Z;=Zegay 0 0 0 0 0 o 0
Cj=c;=Z; -3 2 0 0 0 = o
T
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Step 3+ Teat naowre of €

Since all 5 values ars < and by = =1, by =-10, the inittal sclution is l}]:rﬁrlinl ban infessibie, We
therefore, proceed further, '

Siep 4 s Mark the owgoing variable,

Since by is negative and numerically iargest, the third row is the key row and 23 ix the oulgaing varisble,

Step 9 : Caleulate ratios of elements i C; -row to the cormesponding negative slements of e key row,

These ratios are ~3f=1=3, =242 = | {negative rtios cormesponding w0 +ve 0r 2ero ekemoems of key row).
Since the smaller ratle §s 1, thevefore, x; -column is the key column and {~2) is the key eicmank.

Step 6 ¢ herate tovards optimal feasible sohtion.

(i) Drop 53 md wirodice x5 alongwith its associated vahze -2 under ¢ column, Convert the key
&|ernent to urity and make all mber elerents of the key column zero. Then the secand solution ia given by the
table hetow : - . ' :

%j 37 -2 0 0 qQ 0
¢y Basic  x 3 m 0® 5 5 b
1 l
0 5 -3 o 1 0 -5 ) 4
O] =l- 1] 1] ]
2 —I I f !
12 2 1] ""i 1] 5
1 [“!‘) 4] [ g ] |
3 .. r =
| 1 | 5 3 o _2 —
Zj=Ecgs; - 2 o Y t o -0
le' :-'-Gj -Zj iy N 0 . u 1] =1 {
T
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Since all C; values are <0 and by = -2, this solution is optimal but infeasible. We theref,

further.
(ii) Mark the outgoing variable.

Since by is negative, the fourth row is the key row and s4 is the outgoing variable.

(tiiy Calculate ratios of elements in C j -row to the conupondmg negative clements of the key

|
This ratios is '-2*"-5 =4 (neglecting other ratios corresponding to +ve or 0 elements of key n

|
.. X -column is the key column and ( ™ “2'*) is the key element.

(iv) Drop 54 and introdyce x; with its associated value -3 under the cy ¢Glemn. Convent the cles
ty and make ail other elements of the key column zero, Then the-third solution given by the table be

& A 9 o o o 0
¢g Basic x, X2 5 5 3, ¢ :,.br
0 5§ {43 1} I 0 ~1 =i &
) sy [/ ¢ 13 1 y i 0
2 X 0 ! 0 1] o i 3
i Xj § 0 0 0 ~10 -2 4



