APPENDIX

// Newton Rapson method for twe variables (q, r) in R Programming for chapter 2 /

AC=function(x)
{
q=x[1]
r=x[2]
k=10; h=5; d=20; theata=5; ¢=5
mu=2.5; lemda=0.25; pic=25; pi=250
de=0; theata=d+theata; ie=0.08
ic=0.15; Ty=0.6; R=0.05; t1=6
pe=mu/(lemda+mu)
pi=lemda/(lemdatmu)
u=exp((-mu*r)/dtheata)
v=exp((mu*r)/dtheata)
w=exp(R*t1)
Cio=(u*w/(mu/2)y*((h*v*(mu*r-(dtheata)}+((pi*mu*d)+(h*dtheata)+pic)
-(theata*c*mu)))+((theata*c)/mu) v
wr=exp(-(lemda+mu)*(q/dtheata))
Por—'pl—pl*w]
Ao=k+H((.5*h*q"2*w)/dtheata)+((h*r*q*w)/dtheata)+((theata*c*q*w)/dtheata)
T00=(q/dtheata)+((1/mu)*P01)
Ie;=d*c*T00*T0*]e
Ie;=((d*c*T00+1e1)*(T00-To)*Ie)
Ie=de*d*c*ic*(T00-Ty)
A=A0/T00
B0=C10*Po
B=B0/T00
CO=(le,+ey)
C=C0/T00
D=I¢/T00
return(A+B-C+D)
}
Output of R-code
nlm(AC, p=c(8, 9))
$minimum
[171260.3604
$estimate
i[1]18.56644 14.14799
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// Newton Rapson method for two variables (q, r) in R Programming for chapter 3 //

AC=function(x)
{
q=x[1]
=x[2]
k=10; h=5; d=20; theata=5; c=5; mu=2.5; lemda=0.25; pic=25; pi=250
T1=0.3; T=0.6; alpha=0.5; 1e=0.08; Ic=0.15; R=0.05; t1=6; U=0; V=1
dtheata=d-+theata
po=mu/(lemda+mu)
pi=lemda/(lemda+mu)
a=exp((-mu*r)/dtheata)
b=exp((mu*r)/dtheata)
w=exp(R*t1) :
Cio=(a*w/(mu”2))*((h*b*(mu*r-(dtheata))+((pi*mu*d)+(h*dtheata)+pic)
- (theata*c*mu)))+((theata*c*w)/mu)
wi=exp(-(lemda+mu)*(q/dtheata))
Pm=p 1 -pI *wl
Ag=k+((.5*h*w*q"2)/dtheata)+H((h*r*w*q)/dtheata)+((theata* c*w*q)/dtheata)
T00=(g/dtheata)+((1/mu)*P01)
El=(-c*d*w*T00*T1*Ie)-((1-alpha)*c*d*w*TQ0*(T-T1)*Ie)
- (U*d*c*w*alpha*TO0*(T-T1)*Iey+(U*d*c*w*alpha*TO0*(T-T1)*1c)
-(c*d*wWH*TO0*T1*le*(T-T1)*Ie)
E2=(-V*(((1-alpha)*c*d*w*T00*(T00-T)*Ie)+(c*d*w*TO0*T 1 *Ie*(T-T1)
*1e*(T00-T)*Ie)+H(c*d*w*T00*T1*le*(T00-T)*Ie)+((1-alpha)*c*d*w*TOO*(T-T1)
*1e*(T00-T)*le)))
E3=(-V*(U*(d*c*w*alpha*T00*1e*(T-T1)*(T00-T)
e VHU*((d*c*wralpha*T00*[c*(T00-T))+((1-alpha)*c*d*w*T00*Ic*(T00-T)))))
A=A0/T00
B0=C;¢*Py1
B=B0/T00
D=(E1+E2+E3)
E=D/T00
return{A-+B+E)
¥
- Output of R-code
nlm(AC, p=c(8,9))
$minimum

[1] 260.9979

$estimate
[1] 17.83440 14.41302
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. // Newton Rapson method for four variables (qq, q1, g2, r) in R Programming
for chapter4//

AC = function(x)

{
qo=x[1]

q: = x[2]
q2 = x[3]
r =x{4]
k=5; h=5; d=20; theata=4; c=1, mul=3.4; mu2=2.5; lemdal=0.58; lemda2=0.435;

. pi=350; TO1=.6; T02=.8 Ie1=0.02; [e2=0.04; ic1=0.11; ic2=0.13; alphal=0; alpha2=0
delta=mul-+mu2 '
dtheata=d+theata
rowl=mul/delta
row2=mu2/delta
Thar=1/{mul+mu2)
po=(mul*mu2)/((lemdal+mul)*(lemda2-+mu2))
pi=(lemda2*mul)/((lemdal+mul))*(lemda2+mu2))
p=(lemdal*mu2)/((lemdal+mul)*(lemda2+mu2))
ps=(lemdal*lemda2)/((lemdal+mul)*(lemda2+mu2))
v=exp(-(delta*r)/dtheata)
v=exp((delta*r)/dtheata) ,
cbar=(u/(delta"2))*((h*v*(delta*r-dtheata)+({pi*delta*d)-+(h*dtheata)+pic)--
(theata*c*delta)))+(theata*c)/delta
wi=exp(-(lemdal+mul)*(q0/dtheata))
wy=exp(-(lemda2+mu2)*(q0/dtheata))

' W3=exp(—(1emdal+mul+lemda2+mu2)*(q0/dtheata))
PO1=p1+(p3*wW)-(p1 *W2)-(p3*W3)
PO2=po-(p2*W1)+(ps*wW2)-(p3*w3)
PO3=p3-(p3*wl)-(p3*W2)+(ps*w3)
yl=exp(-(lemdal+mul)*(q,/dtheata))
y2=exp(-(lemda2+mu2)*(q;/dtheata))
y3=exp(-(lemdal+mul-+lemda2+mu2)*(ql/dtheata))
P11=p1H(ps*y1)H(po*y2)H(p2*y3)

P12=po-(p2*y )-(p2*y2) H(p2*y3)

P13=ps-(p3*y 1 )+H(p2*y2)-(p2*y3)
zl=exp(-(lemdal+mul)*(q,/dtheata))
72=exp(-(lemda2+mu2)*(q,/dtheata))
z3=exp(-(lemdal+mul+lemda2+mu2)*(q2/dtheata))
P21=pl-(pl*z1)-(p1*22)+(p1*23)
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P22=p2+(p0*z1)+(p3*z2)+(pl*z3)

P23=p3-+(p1*z1)-(p3*z2)-(p1*23)
A0=k+((.5*h*q0"2)/dtheata)+((h*r*q0)/dtheata)+((theata*c*q0)/dtheata)
Al=k+({(.5*h*q172)/dtheata)+((h*r*ql)/dtheata)+((theata*c*ql)/dtheata)
A2=k+((.5*h*q2/2)/dtheata)+((h*r*q2)/dtheata)+((theata*c*q2)/dtheata)
Nu=((A2+P23*cbar)*(1-P11-P13*row1))+((P21+P23*rowl)*(A1+P13*cbar))
Den=((1-P22-P23*row2)*(1-P11-P13*row1))-((P21+P23*row1)*(P12+P13*row2))
C20=Nu/Den -
NumI=(A1+P13*cbar)+((P12+P13*row2)*C20)

Denl=(1-P11-P13*rowl)

C10=Numl/Denl

C30=cbar+(row1 *C10+row2*C20)
Num2=({q2-+P23*Tbar)*(1-P11-P13*row))}+((P21+P23*row1)*(q1+P13*Tbar))
Den2=((1-P22-P23*row2)*(1-P11-P13*row1))-(P21+P23*rowl1)*(P124+P13*row2))
T20=Num2/Den2

Num3=(q1+P13*Tbar)+((P12+P13*row2)*T20)

Den3=(1-P11-P13*row1) '

T10=Num3/Den3

T30=Tbar+(row1*T10+row2*T20)
T00=(q0/dtheata)+P01*T10)+PO2*T20)+(P03*(Tbar+row1*T10+row2*T20))
fel 1=(d*c*T00*TO1*Iel)

le12=(d*c*T00*T02*1e2)

le21=((d*c*T00+Ie11)*(T00-T01)*[el)
1e22=((d*c*T00+1e12)*(T00-T02)*Ie2)

Icl=(alphal*d*c*ic1*(T00-T01))

Ie2=(alpha2*d*c*ic2*(T00-T02))

C101=C10-(le11+Ie21)Hecl

C201=C20-(le12+1e22)+Ic2

C301=cbar+(row1*C101+row2*C201)

B0=P01*C101

C0=P02*C201

D0=P03*C301

A=A0/T00

B=B0/T00

C=C0/T00

D=D0/T00

return (A+B+C+D)

}
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Output of R-code

nim(AC, p=c(8,9,1,4))

$minimum

[1] 5.900553

$estimate ‘

[1] 9.216337 41.8218088 41.9396503 0.7624755

// Newton Rapson method for four variables (qq, g1, 2, r) in R Programming
for chapter 5 // '

AC = function(x)

{
q0 =x[1]

ql =x[2]

q2 =x[3]

r =x[4]

k=5; h=5; d=20; theata=4; c¢=1; mul=3.4; mu2=2.5; lemdal=.58; lemda2=.45
pic=25; pi=350; T01=.6; T02=.8; ie1=0.02; ie2=0.04; icl=.11; ic2=.13 R=0.05
t1=6; alphal=0; alpha2=0

delta=mul+mu2 :

dtheata=d+theata

rowl=mul/delta

row2=mu?2/delta

Tbar=1/(mul+mu?2)

pO=(mul*mu2)/((lemdal+mul)*(lemda2+mu2))
pl=(lemda2*mul)/((lemdal+mul)*(lemda2+mu2))
p2=(lemdal*mu2)/((lemdal+mul)*(lemda2+mu2))

p3=(lemdal *lemda2)/((lemdal+mul)*(lemda2+mu2))
u=exp(-(delta*r)/dtheata) v
v=exp((delta*r)/dtheata)
w=exp(R*t1)
cbar=(u*w/(delta"2))*((h*v*(delta*r-dtheata)+((pi*delta*d)+(h*dtheata)+pic)-
(theata*c*delta)))+(theata*c*w)/delta
wl=exp(-(lemdal+mul)*(q0/dtheata))
w2=exp(-(lemda2+mu2)*(q0/dtheata))
w3=exp(-(lemdal+mul+lemda2+mu2)*(q0/dtheata))
PO1=p1+(p3*wl)~(p1*W2)-(p3*w3)
PO2=p2-(p2*w1)+(p3*w2)-(p3*w3)
PO3=p3-(p3*wl)-(p3*wW2)+(p3*w3)
yl=exp(-(lemdal+mul)*(ql/dtheata))
y2=exp(-(lemda2+mu2)*(ql/dtheata))
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y3=exp(-(lemdal+mul-+lemda2+mu2)*(ql/dtheata))
P11=pl+(p3*yl)+(p0*y2)+(p2*y3)
P12=p2-(p2*y1)-(p2*y2)+(p2*y3)
P13=p3-(p3*y)H(p2*y2)-(p2*y3)
zl=exp(-(lemdal+mul)*(q2/dtheata))
z2=exp(-(lemdaZ+mu2)*(q2/dtheata)) :
z3=exp(-(lemdal+mul-+Hemda2+mu2)*(q2/dtheata))
P21=pl-(pl*z])-(p1*z2)H(p1*z3)
P22=p2-+(p0*z1)+(p3*z2)+(p1*2z3)
P23=p3+(p1*z1)-(p3*z2)-(p1*23)
A0=k+((.5*h*q0"2*w)/dtheata)+((h*r*q0*w)/dtheata)+((theata*c*q0*w)/dtheata)
Al=k+H((.5*h*q1"2*w)/dtheata)+((h*r*ql *w)/dtheata)+((theata*c*ql *w)/dtheata)
A2=k+((.5*h*q2/2*w)/dtheata)+((h*r*q2*w)/dtheata)+((theata*c*q2*w)/dtheata)
Nu=((A2+P23*cbar)*(1-P11-P13*row1))*+((P21+P23*row1)*(A1+P13*cbar))
Den=((1-P22-P23*row2)*(1-P11-P13*row1))-((P21+P23*row1)*(P12+P13*row2))
C20=Nu/Den
Numl=(A1+P13*cbar)+((P12+P13*row2)*C20)
Denl=(1-P11-P13*row]) '
C10=Num1/Dent
C30=cbar+(row1 *C10+row2*C20) '
Num2=((q2+P23*Tbar)*(1-P11-P13*row1))*+((P21+P23*row1)*(q1+P13*Tbar))
Den2=((1-P22-P23*row2)*(1-P11-P13*row1))-((P21+P23*row1)*(P12-+P13*row2))
T20=Num2/Den2 A
Num3=(q1+P13*Tbar)+((P12+P13*row2)*T20)
Den3=(1-P11-P13*row1)
T10=Num3/Den3
T30=Tbar+(row1*T10+row2*T20)
T00=(q0/dtheata)+(P01*T10)-+HP02*T20)-+P03*(Tbar+rowl *T 10+row2*T20))
Iel1=(d*c*T00*W*T01*iel)
Ie12=(d*c*T00*W*T02*ie2)
Ie21=((d*c*w*T00+Ie11)*(T00-T01)*iel)
1e22=((d*c*w*T00+1e12y*(T00-T02)*ie2)
Ic1=(alphal*d*c*w*ic1*(T00-T01))
Ic2=(alpha2*d*c*w*ic2*(T00-T02))
C101=C10-(Te11+Ie21)+Icl
C201=C20-(le12+Ie22)+Ic2
"~ C301=cbart(rowl *C101+row2*C201)
B0=P01*C101
C0=P02*C201
D0=P03*C301
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A=A0/T00
B=B0/T00
C=C0/T00
D=D0/T00
return (A+B+C+D)
}
Output of R-code
nlm(AC, p=c(8,9,3,2))
$minimum
[1]7.750814
$estimate
[1] 6.106851 33.977701 33.857779 1.026171

// Newton Rapson method for four variables (qo, q1, g2, r) in R Programming
for chapter 6// ’
AC = function(x)
{
q0 =x[1]
ql =x(2]
92 =x[3]
r =x[4]
k=5; h=5; d=20; theata=4; c=1; mul=3.4; mu2=2.5; lemdal=0.58; lemda2=0.45
pic=25; pi=350; T11=0.6; T12=0.8; le1=0.02; [e2=0.04; Ic1=0.11; [c2=0.13;
T1=0.9; T2=1.1; alphal=0.5; alpha2=0.6; Ul=1; U2=1; V1=0; V2=0
delta=mul+mu2
dtheata=d-+theata
rowl=mul/delta
row2=mu2/delta
Thar=1/(mul+mu2)
pO=(mul*mu2)/((lemdal+mul)*(lemda2+mu2))
pl=(lemda2*mul)/((lemdal-+mul)*(lemda2-+mu2))
p2=(lemdal*mu2)/((lemdal+mul)*(lemda2+mu2))
p3=(lemdal*lemda2)/((lemdal+mul)*(lemda2+mu2))
u=exp(~(delta*r)/dtheata)
v=exp((delta*r)/dtheata)
cbar=(u/(delta"2))*((h*v*(delta*r-dtheata)+((pi*delta*d)+(h*dtheata)+pic)-
(theata*c*delta)))+(theata*c)/delta
wl=exp(-(lemdal+mul)*(q0/dtheata))
w2=exp(-(lemda2+mu2)*(q0/dtheata))
w3=exp(-(lemdal+mul+lemda2+mu2)*(q0/dtheata))
167



PO1=p1+(p3*wl)-(p1*wW2)-(p3*w3)
P0O2=p2-(p2*w1)+(p3*w2)-(p3*w3)
P0O3=p3-(p3*wh)-(p3*wW2)+(p3*w3)
yl=exp(-(lemdal+mul)*(ql/dtheata))
y2=exp(-(lemda2+mu2)*(ql/dtheata))
y3=exp(-(lemdal+mul+lemda2+mu2)*(ql/dtheata))
P11=p1+(p3*y1)H(p0*y2)+(p2*y3)

P12=p2-(p2*y1)-(p2*y2)+(p2*y3)

P13=p3-(p3*y1)+(p2*y2)-(p2*y3)

zl=exp(-(lemdal+mul)*(q2/dtheata))

72=exp(-(lemda2+mu2)*(q2/dtheata))
z3=exp(-(lemdal+mul+lemda2+mu2)*(q2/dtheata))
P21=p1-(p1*zl)-(pl*22)+(p1*23)

P22=p2+(p0*z1)Hp3*z2)+H(pl1*z3)

P23=p3+(p1*z1)-(p3*22)-(p1*z3)
AO0=k+((.5*h*q0"2)/dtheata)+((h*r*q0)/dtheata)+((theata*c*q0)/dtheata)
Al=kH+((.5*h*q1"2)/dtheata)+((h*r*ql)/dtheata)+((theata*c*ql)/dtheata)
A2=k+((.5%h*q2"2)/dtheata)+((h*r*q2)/dtheata)+((theata*c*q2)/dtheata)
Nu=((A2+P23*cbar)*(1-P11-P13*row))}+((P21+P23*rowl)*(A1+P13*cbar))
Den=((1-P22-P23*row2)*(1-P11-P13*row1))-((P21+P23*row1)*(P12+P13*row2))
C20=Nuw/Den : '
NumI=(A1+P13*cbar)+((P12+P13*row2)*C20)

Denl=(1-P11-P13*rowl)

C10=Num1/Denl

C30=cbar+(row ! *C10+row2*C20)
Num2=((q2+P23*Tbar)*(1-P11-P13*row1))+H((P21+P23*row1)*(q1+P13*Tbar))
Den2=((1-P22-P23*row2)*(1-P11-P13*row1))-((P21+P23*row1)*(P12+P13*row2))
T20=Num2/Den2

Num3=(q1+P13*Tbar)+((P12+P13*row2)*T20)

Den3=(1-P11-P13*rowl)

T10=Num3/Den3

T30=Tbart+(rowl1*T10+row2*T20)
T00=(q0/dtheata)+(PO1*T10)+(P02*T20)+(P03*(Tbar+row!1*T10+row2*T20))
E1=(c*d*T00*T11*Iel)-((1-alphal)*c*d*T00*(T1-T11)*Iel)-

(Ul*d*c*alphal *T00*(T1-T11)*Iel)+(U1*d*c*alphal *T00*(T1-T11)*Ic1)-
(c*d*TO0*T11*[e1*(T1-T11)*Ilel)

E2=(-V1*(((1-alphal)*c*d*T00*(T00-T 1)*Iel)+(c*d*TO0*T11*Ie1*(T1- T11)
*1e1*(T00-T1)*Iel)+H(c*d*T00*T11*le1*(T1-T11)*1e1*(T00-
T1*Iel)H(c*d*TO0*T11*1e1*(T00-T1)*le1)+((1-alphal)*c*d*TO0*(T1- T11)
*[e1*(T00-T1)*Iel)))
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E3=(-VI*(U1*(d*c*alphal*T00*Ie1*(T1-T11)*(T00- T1)
*e)))+HV1*(ULl*((d*c*alphal *T00*Ic1*(T00-T1))+((1- alphal) *c*d*T00*Ic1*
(T00-T1))))

F1=(c*d*T00*T12*1e2)~((1-alpha2)*c*d*T00*(T2-T12)*1e2)-
(U2*d*c*alpha2*T0Q*(T2-T12)*1e2)+(U2*d*c*alpha2 *T00*(T2-T12)*Ic2)-
(c*d*TOO*T12*[e2*(T2-T12)*Ie2)
F2=(-V2*(((1-alpha2)*c*d*T00*(T00-T2)*1e2)+(c*d*TOO*T12*1e2*(T2- T12)
*[e2*(T00-T2)*Ie2)Hc*d*TO0* T 12*1e2*(T2-T12)*1e2*(T00-
T2)*Ie2)Hc*d*TO0*T12*1e2*(T00-T2)*1e2)+((1-alpha2)*c*d*T00*(T2- T12)
*1e2*(T00-T2)*1e2))) '
F3=(-V2*(U2*(d*c*alpha2*T00*1e2*(T2-T12)*(T00- T2)
*e2))H(V2¥(U2*((d*c*alpha2*T00*Ic2*(T00-T2))+((1- alpha2)*c*d*T00*Ic2*
(T00-T2)))))

C101=C10~(E1+E2+E3)

C201=C20-(F1+F2+F3)

C301=cbar+(row1*C101+row2*C201)

B0=P01*C101

C0=P02*C201

D0=P03*C301

A=A0/T00

B=B0/T00

C=C0/T00

D=D0/T00

return (A+B+C+D)

}

Output of R-code

nlm(AC, p=c(8,9,4,3))

$minimum

[1]6.37324

$estimate

[1] 3.3466827 30.1547987 29.5618813 0.7667965
// Newton Rapson method for four variables (qo, q1, g2, ) in R Programming

for chapter 7 //
AC = function(x)

{
q0=x[1]
ql =x[2]
q2 =x[3]
r = x[4]
k=5; h=5; d=20; theata=4; c=1; mul=3.4; mu2=2.5; lemdal=0.58; lemda2=0.45
pic=25; pi=350; T11=0.6; T12=0.8; 1e1=0.02; [e2=0.04; Ic1=0.11; 1c2=0.13
T1=0.9; T2=1.1; alphal=0.5; alpha2=0.6; R=0.05; t1=6; Ul=1; U2=1; V1=0; V2=0
delta=mul+mu2
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dtheata=d+theata
rowl=mul/delta
row2=mu2/delta
Thar=1/(mul+mu2)
pO=(mul*mu2)/((lemdal+mul)*(lemda2+mu2))
pl=(lemda2*mul)/((lemdal+mul)*(lemda2+mu2))
p2=(lemdal*mu2)/((lemdal+mul )*(lemda2+mu2))
p3=(lemdal *lemda2)/((lemdal+mul)*(lemda2+mu2})
u=exp(-(delta*r)/dtheata)
v=exp((delta*r)/dtheata)
w=exp(R*t1)
char=(u*w/(delta"2))*((h*v*(delta*r-dtheata)+((pi*delta*d)+(h*dtheata)+pic)-
(theata*c*delta)))+(theata*c*w)/delta
wl=exp(-(lemdal+mul)*(q0/dtheata))
w2=exp(-(lemda2+mu2)*(q0/dtheata))
w3=exp(-(lemdal+mul-+lemda2+mu2)*(q0/dtheata))
POI=p1+(p3*wl)-(p1*w2)-(p3*w3)
PO2=p2-(p2*w1)+(p3*wW2)-(p3*w3)
PO3=p3-(p3*w)-(p3*W2)+(p3*w3)
yl=exp(-(lemdal+mul)*(ql/dtheata))
y2=exp(-(lemda2+mu2)*(ql/dtheata))
y3=exp(-(lemdal+mul+lemda2+mu2)*(ql/dtheata))
P11=pl+(p3*y1)H(p0*y2)+(p2*y3)
P12=p2-(p2*y 1)-(p2*y2)+(p2*y3)
P13=p3-(p3*y)+(p2*y2)-(p2*y3)
zl=exp(-(lemdal+mul)*(q2/dtheata))
z2=exp(~(lemda2+mu2)*(q2/dtheata))
z3=exp(-(lemdal+mul-+lemda2+mu2)*(q2/dtheata))
P21=pl-(pl*z1)-(p1*22)+(p1*23)
P22=p2+(p0*z1 )y +(p3*22)+(p1*2z3)
P23=p3+(p1*z1)-(p3*22)-(p1*z3)
AO0=k+((.5*%h*q0"2*w)/dtheata)yH({h*r*q0*w)/dtheata)+({theata*c*q0*w)/dtheata)
Al=k+((.5*h*q1"2*w)/dtheata)+((h*r*ql *w)/dtheata)+((theata*c*ql *w)/dtheata)
A2=k+((.5*h*q2/2*w)/dtheata)+({(h*r*q2*w)/dtheata)+((theata*c*q2*w)/dtheata)
Nu=((A2+P23*cbar)*(1-P11-P13*row1))+((P21+P23*row1)*(A1+P13*cbar))
Den=((1-P22-P23*row2)*(1-P11-P13*row1))-((P2 1+P23*row1)*(P12+P13*row2))
C20=Nu/Den
Numi=(A1+P13*cbar)+((P12+P13*row2)*C20)
Denl=(1-P11-P13*rowl) ‘
C10=Num]l/Denl
C30=cbart(row1*C10+row2*C20)
Num2=((q2-+P23*Tbar)*(1-P11-P13*row1))+((P21+P23*row1)*(q1-+P13*Tbar))
Den2=((1-P22-P23*row2)*(1-P11-P13*row1))-((P2 1 +P23*row1)*(P12+P13*row2))
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T20=Num?2/Den2
Num3=(q1+P13*Tbar)+((P12+P13*row2)*T20)

Den3=(1-P11-P13*rowl)

T10=Num3/Den3
T30=Tbar+(row! *T10+row2*T20) ‘
T00=(q0/dtheata)+(P0O1 *T10)+HP0O2*T20)+(P03*(Tbartrow! *T10+row2*T20))
El=(c*d*w*T00*T11*Iel)-((1-alphal y*c*d*w*T00*(T1-T11)*Iel)

- (Ul*d*c*w*alphal*T00*(T1-T11)*le)HU1*d*c*w*alphal *TO0*(T1-T11)*Ic1)

-(c*d*w*T00*T11*1e1*(T1-T11)*lel)
E2=(-V1*(((1-alphal)*c*d*w*T00*(T00-T1)*Iel)+H(c*d*w*T00*T11*le1*(T1- T11)

*e1*(T00-T1)*le)+(c*d*w*T00*T11*Ie1*(T00-T1)*Ie1)+((1- alphal)

**d*wrT00*(T1-T11)*Ie1 *(T00-T1)*1el)))

E3=(-VI*{U1*(d*c*w*alphal *T00*Ie1 *(T1-T11)*(T00- T1)
el ))H(VI*UT*({(d*c*w*alphal ¥*T00*Ic 1 *(T00-T1))+((1- alphal)
*e*d*wrT00*Ic1*(T00-T1)))))

Fl=(c*d*w*T00*T12*Ie2)-((1-alpha2)*c*d*w*T00*(T2-T12)*1e2)

- (U2*d*c*w*alpha2*T00*(T2-T12)*Ie2)+(U2*d*c*w*alpha2 *T00*(T2-T12)*1c2)

-(c*d*w*T00*T12*1e2*(T2-T12)*1e2)

F2=(-V2*(((1-alpha2)*c*d*w*T 00*(T00-T2)*Ie2)+H(c*d*w*T00*T12*Ie2*(T2- T12)
*1e2*(T00-T2)*1e2)+(c*d*w*T00*T12*1e2*(T00-T2)*1e2)+((1- alpha2)
*e*d*wHTO0*(T2-T12)*1e2*(T00-T2)*1e2)))

- F3=(-V2*¥(U2*(d*c*w*alpha2*T00*1e2*(T2-T12)*(T00- T2)
*e2))H(V2*(U2*((d*c*w*alpha2*T00*1c2*(T00-T2))+((1- alpha2)
*e*d*wHT00*1c2*(T00-T2)))))

C101=C10-(E1+E2+E3)

C201=C20~(F1+F2+F3)

C301=cbar+(row1*C101+row2*C201)

B0=P01*C101

C0=P02*C201

D0=P03*C301

A=A0/T00

B=B0/T00
C=C0/T00
D=D0/T00

. return (A+B+CH+D) -

}

Output of R-code

nim (AC, p=c(4,7.8,2))

$minimum

[1] 8.144696

$estimate
[1] 2.8538783 28.7990363 28.0153335 0.7395786
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