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Appendix I11:- Set of 12 Simultaneous Non-linear Equations for the Derivation of Mathematical Model

( 0.3205w11+0.4591w412+0.3805w13+Wq ) W +( 0.3793wW21+0.5774w22+0.3372w23+Wg ) W +( 0.3819w3+wy )AVT/' +b
1+]0.3205W11+0.4591w12+0.3805W13+Wq| 17\14]0.3793w51+0.5774W52+0.3372wo3+wo|/ 2 \1+[0.3819w3+wql/ 3 —0.3927
1+|( 0.3205W11+0.4591W12+0.3805W13+Wq ) - +( 0.3793W51 +0.5774W22+0.3372W23+Wq ) - +( 0.3819W3+wg )AW +b| .
1+(0.3205W11+0.4591w2+0.3805W1 3 +Wg| 17\1+4]0.3793w21+0.5774w524+0.3372wa3+wol/ 2 ' \1+]0.3819w3+wg| 3
( 0.3274w11+0.3780w12+0.4512w13+Wq ) w +( 0.3205W21+0.4591w22+0.3805w23+wWq ) _ ( 0.3927w3+wy )AVT/' +b
1+]0.3274W11+0.3780w12+0.4512w13+wql/ 1" \1+]0.3205w31+0.4591w22+0.3805wa3+wol/ 2 ' \1+]0.3927wz+wql/ '3 —0.3956
1+|( 0.3274W11+0.3780W12+0.4512w13+Wq ) . +( 0.3205W2,+0.4591W52+0.3805W23+Wo ) - +( 0.3927W3+Wo )AW +b| .
1+]0.3274W11+0.3780w12+0.4512w13+wgl/ " 1" \1+]|0.3205w51+0.4591w22+0.3805wo3+wol/ 2 ' \1+]0.3927w3+wql/" "3
( 0.3454wq11+0.5032W12+0.4744W13+Wg ) w +( 0.3274w21+0.3780w22+0.4512w323+wWy ) w +( 0.3956w3+wg ) Wt b
1+]0.3454W11+0.5032w12+0.4744w13+wql/ 1" \1+]0.3274w31+0.3780W22+0.4512wa3+wol/ 2 ' \1+]0.3956wz+wql/ 3 ~0.3963
1+|( 0.3454W11+0.5032W12+0.4744w13+Wq ) . +( 0.3274W2,+0.3780W32+0.4512w3+ W0 ) . +( 0.3956w3+wq )AW ol
1+]0.3454W11+0.5032w12+0.4744w13+wol/ " 1" \1+]|0.3274w51+0.3780W22+0.4512wo3+wol/ 2 ' \1+]0.3956w3+wql/" " 3
0.4349W11+0.4935w12+0.5626W13+Wq _ 0.3454W31+0.5032W32+0.4744w53+Wq _ 0.3963w3+wg _
(1+|0.4-34-9W11+0.4-935W12+0.5626W13+W0|) 1 (1+|0.3454w21+0.5032w22+0.4744w23+w0|) 2 (1+|0.3963W3+W0|)AW3+b —0.3972

0.4349wW11+0.4935Ww12+0.5626Ww13+Wg _ 0.3454wW21+0.5032W22+0.4744W23+Wg _ 0.3963w3+wg
1+ wi+ wy+

— = AW +b|
1+]0.4349w1+0.4935W12+0.5626W13+Wg| 1+]0.3454W51+0.5032W22+0.4744Wo3+Wg | 1+|O.3963W3+W0|) 3

(3.16)

(3.17)

(3.18)

(3.19)
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( 0.4209w11+0.5155Ww12+0.5531w13+Wq ) W +( 0.4349W21+0.4935wW22+0.5626W23+W( ) W +( 0.3972w3+wy )AVT/' +b
1+]0.4209W11+0.5155W12+0.5531w13+Wg| 17\ 1410.4349w51 +0.4935W52+0.5626W53+Wo| 27\1+]0.3972w3+wq| 3 —0.4011
0.4209wWq1+0.5155Ww12+0.5531w13+Wg — 0.4349W21+0.4935W22+0.5626W23+Wq _ 0.3972w3+wg _ M

1+|(1+|0.4209w11+0.5155w12+0.5531w13+w0|) Wl+(1+|0.4349w21+0.4935w22+0.5626W23+W0|) WZ+(1+|0.3972W3+W0|)AW3+b|
( 0.4028w11+0.5092w12+0.5006wW13+Wq ) W +( 0.4209w321+0.5155wW22+0.5531w23+wWg ) W +( 0.4011w3+wo ) Ve +b
1+[0.4028W11+0.5092W12+0.5006W13+Wg| 17\ 1410.4209w51+0.5155W52+0.5531wo3+Wo| 27\1+]0.4011w3+wg| 3 —0.4116
0.4028W11+0.5092W12+0.5006W13+Wg _ 0.4209W21 +0.5155W52+0.5531w23+Wp _ 0.4011w3+wg — =Y.
1+|(1+|0.4028W11+0.5092W12+0.5006W13+W0|) W1+(1+|0.4209w21+0.5155w22+0.5531w23+w0|) W2+(1+|0.4011W3+W0|)AW3+b
0.3748W11+0.4597W12+0.5014W13+Wg _ 0.4028W51 +0.5092W52+0.5006W23+Wq _ 0.4116W3+Wwq _
(1+|0.374—8w11+0.4597W12+0.5014-W13+W0|) 1 (1+|0.4028W21+0.5092W22+0.5006W23+W0|) 2 (1+|0.4116W3+W0|)AW3+b _
0.3748wq11+0.4597wW12+0.5014w13+Wg _ 0.4028w21+0.5092w22+0.5006Ww23+Wg __ 0.4116w3+WwWg __ _04208
1+|(1+|0.3748w11+0.4597W12+0.5014—W13+W0|) W1+(1+|0.4028W21+0.5092W22+0.5006W23+w0|) WZ+(1+|0.4116W3+W0|)AW3+b|
0.3670W11+0.5394W12+0.4713w13+Wg _ 0.3748W51+0.4597W32+0.5014wo3+Wg _ 0.4208w3+wq _
(1+|0.3670W11+0.5394—W12+0.4-713W13+W0|) W1+(1+|0.374-8W21+0.4597W22+0.5014W23+W0|) W2+(1+|0.4208W3+W0|) +b _O 4225

0.3670wq11+0.5394w12+0.4713w13+Wg _ 0.3748wW21+0.4597wW22+0.5014w23+Wg _ 0.4208w3+wg
1+ Wi+ Wyt a0

Aw3+b
14]|0.3670w11+0.5394W12+0.4713w13+wWq| 14]|0.3748W21+0.4597W22+0.5014w23+wq| 1+]0.4208w3+wgq]| 3

( 0.3603wq1+0.3944W12+0.4508w13+Wg )W +( 0.3670w21+0.5394W22+0.4713wW23+Wq ) _ +( 0.4225w3+wg ) _ b
14|0.3603wq1+0.3944wW12+0.4508w13+wWq]| 1 14|0.3670w31+0.5394W32+0.4713W23+wWq]| 2 14+]|0.4225w3+wq]|

1+|( 0.3603w1q1+0.3944w12+0.4508w13+Wg ) W +( 0.3670w21+0.5394W22+0.4713wW23+Wq ) _ ( 0.4225w3+wq ) et |_O4'4'23
1+]0.3603Wq1+0.3944W12+0.4508wW13+Wo| 17 \1+4]0.3670Ww21+0.5394W52+0.4713wo3+Wo| 27\1+]0.4225w3+wp| 3

(3.20)

(3.21)

(3.22)

(3.23)

(3.24)



( 0.3240w11+0.5647W12+0.4177W13+Wq ) W +( 0.3603wW21+0.3944wW22+0.4508w23+wWq ) W +( 0.4423w3+wo )AVT/' +b
1+]0.3240w11+0.5647W12+0.4177W13+Wo| 17\1+/0.3603w51+0.3944W75+0.4508wp3+Wo| 27 \1+]0.4423w3+wq| 3 =0.4523 (3 25)
0.3240W11+0.5647W12+0.4177W13+Wq _ 0.3603W51+0.3944W55+0.4508W53+Wq _ 0.4423W3+WwWq _ —V. .
1+|(1+|0.3240w11+0.5647w12+0.4-177w13+w0|) Wl+(1+|0.3603W21+0.3944W22+0.4508w23+w0|) W2+(1+|0T3W3+W0|)AW3+I9|

0.3755Ww11+0.4745Ww12+0.4911w13+Wg _ 0.3240W21+0.5647W22+0.4177W23+Wq _ 0.4523w3+wg _
(1+|0.3755w11+0.4745w12+0.4911w13+w0|) Wl+(1+|0.3240W21+0.5647W22+0.4177W23+W0|) 2+(1+|0.4523W3+W0|)AW3+b _
1+|( 0.3755w11+0.4745W12+0.4911w13+Wq ) W +( 0.3240w21+0.5647W22+0.4177W23+Wq ) _ ( 0.4523w3+wo )AW + |_O4'683 (326)
1+]0.3755W11+0.4745W12+0.4911w13+Wo| 17 \1+4]0.3240W21+0.5647W52+0.4177W23+Wo| 27\1+]0.4523w3+wp| 3

04124w11+0.5137w12+0.5369Ww13+Wo __ 0.3755W21+0.4745Ww22+0.4911w3+Wq __ 0.4683w3+wo __

(1+|04124w11+0.5137w12+0.5369w13+w0|) W1+(1+|0.3755w21+0.4745w22+0.4911w23+w0|) W2+(1+|0.4683W3+W0|) 3
04124w11+0.5137w12+0.5369wW13+wWq _ 0.3755W21+0.4745W22+0.4911w23+Wg __ 0.4683w3+wq

1+|(1+|04-124-W11+0.5137W12+0.5369W13+W0|) Wl+(1+|0.3755W21+0.4-74-5W22+0.4-911W23+W0|) VVZ+(1+|0.4-683W3+W0|)A

+b
=0.6289 (3.27)

Ws+b

y =

( —0.0091x; + 0.0035x, + 0.0072x, — 0.0315

—8.2344x, () + 5.3519% (e ~2.3217%, ey — 0.0315 0.0674ye_my — 0.0315
TT1-0.0091x; + 0.0035x, + 0.0072x, — 0.0315|) —0.1250 + ( —0.1088 +

1+ |—8.2344x;(k—py + 5.3519%; () —2.3217 X, () — 0.0315| 1+ [0.0674y(—m) — 0.0315]

> 0.0008 — 0.2299

it ‘( —0.0091x; + 0.0035x, + 0.0072x, — 0.0315

—8.2344%, ) + 5.3519%c(e_ny—2.3217 2, (g — 0.0315 0.0674 e — 0.0315
T+]-0.0091x, + 0.0035x, + 0.0072x, — 0.0315|) —0.1250 + ( —0.1088 +

1+ |-8.2344x(_n) + 5.3519% () —2-3217%, () — 0.0315] 1+ [0.0674y(_m) — 0.0315]

(4.4)
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) 0.0008 — 0.2299‘



