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1. Analytical
2. Case study & search method
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ndo lunrTusrquuadga Sudsfindula (controllable
variables) laun

a) machine speed r.p.m. (Xl)

b) capsule size, cm3 (Xz)

c) specific volume, ml/g (X3)

d) flowability, in: (X,)

e) presence or absence of talc. (Xs)
gyfnana mean gross capsule weight (Yl)

capsule weight standard deviation (Y2)

capsule weight coefficient of variation (Y3)

o . o 8 .0
FONNNIINIAT Xy, X, po Kge X #lnan Yo ange
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Qﬁnﬂan11Wﬂaaé%9&M1ﬂuﬁhﬂﬂﬁﬂaﬂu1LﬁhjﬂﬂUﬂﬁ1

B 2 > o2
Yy = 4.15 + 0.04%] + 0.23%) - 1.86X, + 0.45X, -

0.15xlx3 - O.lleX4

n first partial derivative with respect to Xl' X2J .. X

a7

3]
3 Lr

lamn %, = 13.3rpm., X, = 4.%ml/q.,X, = 3.75in”

wueravlusunis  la T, » 0.78%
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o. A%MUIUVDY Lagrange Multiplier mAfURALIURLIN TR LS
w. Lagrange expression (F) Az 1Ny Objective function

uanHaRmueY Lagrange Multiplier ' fiu constraints 4vlvinafiu o la
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Capsule No. O ‘wsﬂga:ﬁu x2 =.0.699 cm3
Capsule weight Yl = 400 nmg.
Specific volume x3 = 2.80 ml/g
Talc x5 = +1

1¥nn Machine speed (X)) uaz flowability (X4) dyaznaln Y, fanagn

IINTUNIT
Y =6,09 - 1.86X, + 0 04X2 -0 4”X2 - 0.42
3 . . 4 " 1 .45 4 o Xl &
0. lLX1X4
A1u constraint nmumi
- 2 2
548.49 - 32.47X1 - 11.20X2 + 1.92X1 = 400
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F =6.00 - 1.86X, + 0.04X] + 0.45X, - 0.42X; = 0.11X;X, +

(148.49 - 32.27Xl - 11.20X_ + 1.92Xi)
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X 5.63 r.p.m.

1
9 2
X4 = 32.47/ /in
Y3 = -1.62%
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a) Problem is to locate unknown b) Experiments are run equidis-
optimum that is between X = 0 +ant over the range;optimum
to 10 in four experiments. must be between X=2 to 6
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(o} 2 4 () 8 10 0 2 4 6 8 10
X X
c) Optimum can be between X=2 d)  Optimum can be in X=4 to 6
to 4 OF ccecvee range
Y ¥
Peak can be ! »ci s O
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¥ ﬂ:adi:ﬂiﬁw X = 2-6
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L = Length of the original interval

F = Fraction of griginal interval within which the

optimum lies after performing N experiments

N = Number of experiments performed
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One at a time Technique(lz)
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Steepest Ascent(13)
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wdl X = L70 Y, = 1.50 2, = 9.94
2 x, = 1.40 ¥, = 1.00 z, = 5.36
3 x; = 110 ¥, = 0.50 Z, = 2.26
4 X, = 0.80 ¥, = 0.00 Z, = 0.64
5 X5 = 0.50 Y, =-0.50 Zg = 0.50
6 X, = 0.20 ¥g = -1.00 g = 1.84

angefl 5 fegail 6 A1 2 1 3ugedu S asulufesurtyed 5wl

1 gradient direction Tau

az /. X = 0.5
7=/ 2%/ #¥ (= 1.00< 0.50 0.50
4z = 4y %X = -2,00 + 0.50 = -1.50
av

. . (e > a4
A1 %% foiu +  uahvaasax Svaglufimmasiu o anavladn 5% vt -

uanvIwevndul Uirnseiiin g fenavifinty uagitudnsnan 3:1 e feuiu X

512070 X aeflasuou oy 0.1 ¥ azam 0.3

f step 6
X6 = XS - 0,10 = 0.50 - 0.10 = 0.40
Y6 = Y5 + 0430 = =0.50 + 0.30 = =0.20
Z = (0.40) + 2(~0.20) + (0.40) (~-0.20) = 0.186

L] L} . Ld L . L] L
A Z, aANIN Zg uaavfiemelnugnaey  anAn X uazifivan ¥ seluln

Z7 uaanin Z6

X7 = 0.30 Y, = 0.10 Z = 0.14

X8 = 0.20 h 4 = 0.40 z, = 0.44
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