39. RS FRARMEE /1A L — 1stOpt v.s. Matlab.
Mathematica & Maple

39.1 5| &
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I B30 e 2 e A N T RE A T SR 2R T RE A, AR R, A RO S R S RE SRR
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BEEBUE T, &A% T Matlab. Mathematica /2 Maple, {8F7“3M” %4
PE=81% ( f35 MathCAD, ZRTEA“AM”Z ). “3M" K FH, Matlab B K EE 5,
AN 2, 1 Mathematica il Maple AR5 B LK, R WHFEHEITE. =
RSN B T B LR 5 FE A BUE M T B D RE S AH i 2, W1 Matlab [1)“fsolve” Fll“vpasolve”,
Mathematica ] “NSolve” F1 “FindRoot” LA Az Maple ] “fsolve”.

LB PE T R R 1stOpt EEEMITHREA 2 — . “3M” B I AL M 7 FR AT T B AK
Rufr? FRALEHME? 5 1stopt MAHILIRIAS ? FEIIE T+ T8 AR 2 M 77 FR2H S Fn 22 451
i) AT AT 20 0 L BGHIE

1stOpt

istopt Matlab

Mathematica Maple

39.2 =B K iHEXT LR,

W+ IESEER N BRI AE LR R, KRR R A, e
W B E SO B R EL, ANV SAT TR R s A & = eR B, SRABEFE AN, M =4E3))\
i N

“SM”EAE T, AR Matlab [ “fsolve” , Mathematica [ “FindRoot” LA }2 Maple 1] “fsolve”
BT IX ey & TS 45 R S WIIGMEA ¢, R yIEE YR H-10,10]2 (A BENLE . 1stOpt
AT N RRAIE T B AR A & P B BBENL = A2 . DUZKIR AR & B OTIEAT 10 Ik, THE4S
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RRB NIRRT ARG AT, — BRI IRE (RN A AAIRED 53] 1E-10

I o
39.2.1 FHl-1: ==K HEA
(1-—x1).07133-(1—-a7133)==x1~(1-—exp(—f11%lﬁi))-exp(—-gi)
{(1-x,)-0.8058 + (1 - 0.8058) = x, - (1 —exp (- —“"‘;)‘229)) cexp(-2)  (39-1)
(1—xg.07133—(1—037mﬂ==%g(1—«mp(—91%25%)-am(—%?)
Z -1 Y
Hardness = 2;
Function
1stOpt (1-x1)*0.7133-(1-0.7133)= x1*(1-exp(-(1-x1)*127/x2))*exp(-127/x3);
(1-x1)*0.8058+(1-0.8058)= x1*(1-exp(-(1-x1)*229/x2))*exp(-229/x3);
(1-x1)*0.7133-(1-0.8708)= x1*(1-exp(-(1-x1)*421/x2))*exp(-421/x3);
equations = @(x) [(1-x(1))*0.7133-(1-0.7133)-(x(1)*(1-exp(0-(1-x(1))*127/x(2)))*exp(0-
127/x(3)));
(1-x(1))*0.8058+1-0.8058-(x(1)*(1-exp(0-(1-x(1))*229/x(2))) *exp(0-229/x(3)));
Matlab (1-%(1))*0.7133-(1-0.8708)-(x(1)*(1-exp(0-(1-x(1))*421/x(2))) *exp(0-421/x(3)))];
ata InitialGuess = 10%(2*rand(3,1)-1); %[1,1,1];
%InitialGuess = ones(3,1); %[1,1,1];

options = optimoptions(‘fsolve','Display','iter','MaxFunEvals',5000);

[x,fval] = fsolve(equations, InitialGuess,options);

Mathematica

FindRoot[{(1-x1)*0.7133-(1-0.7133)-(x1*(1-Exp[0-(1-x1)*127/x2])*Exp[0-127/x3]) == 0,
(1-x1)*0.8058+1-0.8058-(x1*(1-Exp[0-(1-x1)*229/x2])*Exp[0-229/x3]) == 0,
(1-x1)*0.7133-(1-0.8708)-(x1*(1-Exp[0-(1-x1)*421/x2])*Exp[0-421/x3]) == 0},

{{x1, 10*(2*RandomReal[]-1)},

{x2, 10*(2*RandomReal[]-1)},

{x3, 10*(2*RandomReal[]-1)}},
Maxlterations -> 100, WorkingPrecision -> 16]

interface(displayprecision = 16)
with(RandomTools):

fsolve({(1-x1)*0.7133-(1-0.7133)-(x1*(1-exp(0-(1-x1)*127/x2))*exp(0-127/x3)) = 0,

Maple (1-X1)*0.8058+1-0.8058-(x 1 *(1-exp(0-(1-X1)*229/x2))*exp(0-229/x3)) = 0,
(1-X1)*0.7133-(1-0.8708)-(x1*(1-exp(0-(L-x1)*421/x2)) *exp(0-421/x3)) = 0},
{x1=10*(2*Generate(float)-1), x2=10*(2*Generate(float)-1), x3=10*(2*Generate(float)-1)})

Fh-1 g5 R
SHUE HERZEME
xL: 24.6585100975876 7.105427357601E-15
1stOpt X2: 2002.68074188802 3.5527136788005E-15
X3: 78.8665346900753 -3.5527136788005E-15
BT, FEAAEIERE, .

Matlah x1 = 0.650398789596784 -0.232331524448736
X2 = 83.6695142051881 0.249857694149897
X3 = 400.245114026375 -0.0678863445966185
FRRIBATSE WA, #5425 1E A Z R U g, -
x1 = -2.13222 1.94751557180988

Mathematica

X2 =9.4542
x3 =9.43613

2.71814287606154
2.105012526

Maple

TR R, -




x1 = -3.8586935440000000 -9.07531432126194E40
x2 = -8.0786647770000000 -2.41075384736122E73
x3 = -7.6607866820000000 -2.60683030432902E134

“IM"ERAF I TR BN IERE; VER 1stopt RGN T —%) “Hardness = 2;7, FRIFi% i
MUHMEREROR, FERAE IOXMERE “17 A8 “27 (SRR 1 2 5 AHERD, T2 Hitk B 3 i sk
RIS E, WIS B AR IR FEGRE M “17 I RAFERARARIIEER )y 30 ity
AN 5, TR ARAL Y 90%.

39.2.2 &Hl-2 == E4A

ESPEME

xf2+x;1—5-x1~x2-x3—85=0
x3x? %32 —60=0 (39-2)
X+ x5t —x, —055=0

1stOpt

Function x1”x2+x2"x1-5*x1*x2*x3-85=0;
X1"3*x2/x3*x3"x2-60=0;
X1"x3+x3"x1-x2-0.55=0;

Matlab

equations = @(x) [X(1)"x(2)+x(2)"x(1)-5*x(1)*x(2)*x(3)-85-0;
X(1)"3*x(2)"x(3)*x(3)"x(2)-60-0;

X(1)™X(3)+x(3)"x(1)-x(2)-0.55-0];

InitialGuess = 10*(2*rand(3,1)-1); %[1,1,1];

%InitialGuess = ones(3,1); %[1,1,1];

options = optimoptions(‘fsolve','Display','iter','MaxIterations',5000,'MaxFunEvals',5000);
[x,fval] = fsolve(equations, InitialGuess,options);

Mathematica

FindRoot[{x1"x2+x2"x1-5*x1*x2*x3-85-0 == 0,
X1"3*x2"x3*x3"x2-60-0 == 0,
x1"%x3+x3"x1-x2-0.55-0 == 0},

{{x1, 10*(2*RandomReal[]-1)},

{x2, 10*(2*RandomReal[]-1)},

{x3, 10*(2*RandomReal[]-1)}},

Maxlterations -> 100, WorkingPrecision -> 16]

Maple

interface(displayprecision = 16)

with(RandomTools):

fsolve({x1"x2+x2"x1-5*x1*x2*x3-85-0 = 0,

x1"3*x2"x3*x3"x2-60-0 = 0,

x1"%x3+x3"x1-x2-0.55-0 = 0},

{x1=10*(2*Generate(float)-1), x2=10*(2*Generate(float)-1), x3=10*(2*Generate(float)-
1})

-2 45

ZHA TR
x1: 19390.8841948434 -3.26849658449646E-13
1stOpt x2: 0.45 1.30029320644098E-12
x3: 2.33057529481649E-25 -3.99680288865056E-15
Matlab ATk, Eo R BIE R

Mathematica

BAKNE, Eo RGP E

Maple

ToVEAR B IE ) SSBUR

HAE 1stOpt A] LIS R IEME, SREIRAS T 20% )32, %N - “Hardness = 2;”, %1
TR 50%. HEHERRGXIX 3 NSH, HERBEHEEZERK, 2% 1stopt HISHUTE
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iR, BIEZE =K “3M” AR TR BGL R AAE PB4 x=[20000,1,0], AR TICIEAG 2
A, AR S 1stOpt WA FIXAEMHME, IR 100%.

39.2.3 £H-3: ET=KHEA

22, (1= x5 exp(—13 - x3)) = 2.07
3.2, (1—x,-exp(—21-x3)) =3.22 (39-3)
4%y (1—x,-exp(—29-x3)) = 5.14

ZHi-3 A5

Parameter x1,x2,x3;

Function 2*x1*(1-x2*exp(-13*x3))=2.07;
3*x1*(1-x2*exp(-21*x3))=3.22;
4*x1*(1-x2*exp(-29*x3))=5.14;

equations = @(x) [2*x(1)*(1-x(2)*exp(0-13*x(3)))-2.07;

3*x(1)*(1-x(2)*exp(0-21*x(3)))-3.22;
4*x(1)*(1-x(2)*exp(0-29*x(3)))-5.14];

Matlab InitialGuess = 10*(2*rand(3,1)-1); %[1,1,1];

%InitialGuess = ones(3,1); %[1,1,1];

options = optimoptions(‘fsolve','Display','iter','MaxIterations',5000,'MaxFunEvals',5000);

[x,fval] = fsolve(equations, InitialGuess,options);

FindRoot[{2*x1*(1-x2*Exp[0-13*x3])-2.07 == 0,

3*x1*(1-x2*Exp[0-21*x3])-3.22 == 0,

4*x1*(1-x2*Exp[0-29*x3])-5.14 == 0},

Mathematica | {{x1, 10*(2*RandomReal[]-1)},

{x2, 10*(2*RandomReal[]-1)},

{x3, 10*(2*RandomReal[]-1)}},

Max Iterations -> 100, WorkingPrecision -> 16]

interface(displayprecision = 16)

with(RandomTools):

fsolve({2*x1*(1-x2*exp(0-13*x3))-2.07 = 0,

1stOpt

Maple 3xx1+(L-x2%exp(0-21%x3))-3.22 = 0,
4*x1*(1-x2*exp(0-29*x3))-5.14 = 0},
{x1=10*(2*Generate(float)-1), x2=10*(2*Generate(float)-1), x3=10*(2*Generate(float)-1)})
Z-3 g5
KRS ZHUE JIFRRZEE
x1:1.02652243590673 1.78586034849104E-11

1stOpt x2: -0.000514078360857846 2.21276330591991E-11
x3: -0.21358660881644 -3.03845837379413E-12
LT, Ba R eeds il sedud, .

Matlab x1 =1666.77674862914 -0.114783221524789
X2 =0.999556379472030 0.152513479556321
x3 =1.09984162407442e-05 -0.0571158585310094
LT, Bo R eeds Wi sedod, .

Mathematica 5.386756645619156*10"-59 -2.07
-4.331007849135506 -3.22
-4.584604671108670 1.68753899743024E-14
x1 =1.0265224360000000 2.03705941004273E-10

Maple x2 =-0.0005140783609000 2.7773028321576E-10
x3 =-0.2135866088000000 5.58344481760287E-11

R L S I 4 P AR et T FE4H , {H Matlab F1 Mathematica B (X BEZAS H U LA AR s
1stOpt A1 Maple ¥J5E LA 100%HE 545 2 1IEf#



39.2.4 EHl-4:

ER=ERGEA

il -1 =022
(1 +x, - (2 72"‘3‘1990) 1+ x, '
1
{ T+x,. (2 T 2000) " T4x, 0oL (39-4)
| X1 X1 033
\1+x2 (2.727%32005) 1 4 x,
Zeil-4 ARG
Function
15t0pt X1/(1+x2*(2.72(-x3*1990)))-x1/(1+x2)=0.22;
X1/(1+x2*(2.72(-x3*2002)))-x1/(1+x2)=0.31;
X1/(1+x2*(2.72(-x3*2005)))-x1/(1+x2)=0.33;
equations = @(x) [X(1)/(1+x(2)*(2.72"(-x(3)*1990)))-x(1)/(1+x(2))-0.22;
X(L)/(1+x(2)*(2.72"(-x(3)*2002)))-x(1)/(1+x(2))-0.31;
X(L)/(1+x(2)*(2.72"(-x(3)*2005)))-x(1)/(1+x(2))-0.33];
Matlab InitialGuess = 10*(2*rand(3,1)-1); %[1,1,1];
%InitialGuess = ones(3,1); %[1,1,1];

options = optimoptions(‘fsolve','Display’,'iter','MaxlIterations',5000,'MaxFunEvals',5000);
[x,fval] = fsolve(equations, InitialGuess,options);

Mathematica

FindRoot[{x1/(1+x2*(2.72"(-x3*1990)))-x1/(1+x2)-0.22 == 0,
x1/(1+x2*(2.72"(-x3*2002)))-x1/(1+x2)-0.31 == 0,
x1/(1+x2*(2.72"(-x3*2005)))-x1/(1+x2)-0.33 == 0},

{{x1, 10*(2*RandomReal[]-1)},

{x2, 10*(2*RandomReal[]-1)},

{x3, 10*(2*RandomReal[]-1)}},

MaxIterations -> 100, WorkingPrecision -> 16]

interface(displayprecision = 16)
with(RandomTools):
fsolve({x1/(1+x2*(2.72"(-x3*1990)))-x1/(1+x2)-0.22 = 0,

Maple XL/(1+X2*(2.72(-x3*2002)))-xL/(1+x2)-0.31 = 0,
x1/(1+x2*(2.72"(-x3*2005)))-x1/(1+x2)-0.33 = 0},
{x1=10*(2*Generate(float)-1), x2=10*(2*Generate(float)-1), x3=10*(2*Generate(float)-1)})

EXIVELES
KA ZHUE iR
x1: -0.466327667279565 1.37212463613423E-12
x2: 3.188084562311E-58 2.09482431401398E-12
1stopt x3: -0.0664291202364013 1.37584388326673E-12
x1: 0.466327667302067 -3.24740234702858E-15
x2: 3.13667962832981E57 -3.38618022510673E-15
x3: 0.0664291202313272 -2.60902410786912E-15

Matlab TCIEfR

Mathematica | JCIEf#

Maple TIEfR

A RS 1stOpt [ THESERE, AL “XM” WM, HA: SR S8 x2 BUEE 4555
AN, B UK, BAR R EA KRB, (BT IM R = H e T B R, B
T B ARAE IWIE 0 x=[-0.5, 1e-55, -0.1] . TC =45 H IR .



39.2.5 H-5: NIk AFEA

X3

x1+x2-exp( )+x4~ai—bi=0, i=1.4 (39-5)

a;
HA: a=[1423.59,1430.57,1449.69,1481.98], b=[21.95,11.18,7.69,3]
Z -5 1Y

Constant a=[1423.59,1430.57,1449.69,1481.98],b=[21.95,11.18,7.69,3];

1stOpt Function For(a,b)(x1+x2*exp(x3/a)+x4*a-b=0);
equations = @(X) [x(1)+x(2)*exp(x(3)/1423.59)+x(4)*1423.59-21.95-0;
X(1)+x(2)*exp(x(3)/1430.57)+x(4)*1430.57-11.18-0;
X(1)+x(2)*exp(x(3)/1449.69)+x(4)*1449.69-7.69-0;

Matlab X(1)+x(2)*exp(x(3)/1481.98)+x(4)*1481.98-3-0];

InitialGuess = 10*(2*rand(4,1)-1); %[1,1,1,1];

%InitialGuess = ones(4,1); %[1,1,1,1];

options = optimoptions(‘fsolve','Display','iter','MaxlIterations',5000,'MaxFunEvals',5000);
[x,fval] = fsolve(equations, InitialGuess,options);
FindRoot[{x1+x2*Exp[x3/1423.59]+x4*1423.59-21.95-0 == 0,
X1+x2*Exp[x3/1430.57]+x4*1430.57-11.18-0 == 0,
X1+x2*Exp[x3/1449.69]+x4*1449.69-7.69-0 == 0,
x1+x2*Exp[x3/1481.98]+x4*1481.98-3-0 == 0},

Mathematica | {{x1, 10*(2*RandomReal[]-1)},

{x2, 10*(2*RandomReal[]-1)},

{x3, 10*(2*RandomReal[]-1)},

{x4, 10*(2*RandomReal[]-1)}},

MaxIterations -> 100, WorkingPrecision -> 16]
interface(displayprecision = 16)

with(RandomTools):
fsolve({x1+x2*exp(x3/1423.59)+x4*1423.59-21.95-0 = 0,
x1+x2*exp(x3/1430.57)+x4*1430.57-11.18-0 = 0,

Maple XL+x2%exp(x3/1449.69) +x4*1449.69-7.69-0 = 0,
x1+x2*exp(x3/1481.98)+x4*1481.98-3-0 = 0},
{x1=10*(2*Generate(float)-1), x2=10*(2*Generate(float)-1), x3=10*(2*Generate(float)-1),
x4=10*(2*Generate(float)-1)})

-5 S5
KA SR iR

x1:218.228110910674 -1.94333438230387E-12

1stopt x2: 9.10236261977445E-239 -1.01607611213694E-12
X3: 783626.245975248 -7.13207271019201E-13
x4: -0.145230104937087 -7.95807864051312E-13
HRpege A Z AR TS 2, -
x1 =7.59305893673008 -11.2696015433881

Matlab X2 = -7.95679582994413 -0.445505476725685
x3 =-0.995505844279068 3.19267878262024
x4 = 0.00775403955282771 8.13293774974168

Mathematica | Joikéh AR

Maple Tk HIEfR

XRE—EEF AR AR, 5% 1stopt FHMEE R, Hdh— 28 x2 A5 T 1E-
239 MFEFEMEEIDUARREN 0, W FRIGUEXT LA R, RIFABLT “Rz=EBUUTE” M
%o “3M” A, AN BTE-10,101.2 (B BEALRIE JC 43 2 IE AR S8 1EH 10vE, RIELE AR
e AR A, 1 x=[200, 1e-235, 800000, -0.15] ( ESR A\ TJ% HIX FERIHME JLIE AT BED,
B TCIEIRA IR, 2 N2/ NN B Iz



x2 Bl

IR EM

9.10236262007253E-239

2.43360886997834E-12
1.49213974509621E-13
8.26005930321116E-14
1.13686837721616E-13

9.10236261977445E-238

94.2301275904448
6.42348278256942
0.00467924014236321
3.59085277068516E-8

9.10236261977445E-240

-9.42301275904178
-0.642348278256769
-0.000467924014148302
-3.59074192601838E-9

-10.4700141767134
-0.713720309174214
-0.000519915571291385
-3.98972588300239E-

39.2.6 Rfil-6: MUmIRTTEA

1.600
1 —exp(—(x; + x5 - 915) - 1200%3+¥4915) = oo
3.540
1 —exp(—(x; + x5 - 909) - 1212¥3¥4909) = o0
] (6)
5.430
1 — exp(—(x; + x; - 898) - 1234%3+%489%8) = o0
5.683
1 —exp(—(x; + x5 - 895) - 1240%3+*+895) = ——
100
Z45-6 105
Function
1-exp(-(x1+x2*915)*1200(x3+x4*915))=1.600/100;
1stOpt 1-exp(-(x1+x2*909)*1212°(x3+x4*909))=3.540/100;
1-exp(-(x1+x2*898)*1234"(x3+x4*898))=5.430/100;
1-exp(-(x1+x2*895)*1240"(x3+x4*895))=5.683/100;
equations = @(x) [1-exp(0-(x(1)+x(2)*915)*1200"(x(3)+x(4)*915))-(1.600/100);
1-exp(0-(x(1)+x(2)*909)*1212(x(3)+x(4)*909))-(3.540/100);
1-exp(0-(x(1)+x(2)*898)*12347(x(3)+x(4)*898))-(5.430/100);
Matlab 1-exp(0-(x(1)+x(2)*895)*12407(x(3)+x(4)*895))-(5.683/100)];

InitialGuess = 10*(2*rand(4,1)-1); %[1,1,1,1];

%InitialGuess = ones(4,1); %[1,1,1,1];

options = optimoptions(‘fsolve','Display','iter',MaxIterations',5000,'MaxFunEvals',5000);
[x,fval] = fsolve(equations, InitialGuess,options);

Mathematica | {{x1, 10*(2*RandomReal[]-1)},
{x2, 10*(2*RandomReal[]-1)},
{x3, 10*(2*RandomReal[]-1)},

{x4, 10*(2*RandomReal[]-1)}},

FindRoot[{1-Exp[0-(x1+x2*915)*1200"(x3+x4*915)]-(1.600/100) == 0,
1-Exp[0-(x1+x2*909)*1212"(x3+x4*909)]-(3.540/100) == 0,
1-Exp[0-(x1+x2*898)*1234"(x3+x4*898)]-(5.430/100) == 0,
1-Exp[0-(x1+x2*895)*1240"(x3+x4*895)]-(5.683/100) == 0},

Maxlterations -> 100, WorkingPrecision -> 16]

interface(displayprecision = 16)

Maple with(RandomTools):




fsolve({1-exp(0-(x1+x2*915)*1200"(x3+x4*915))-(1.600/100) = O,
1-exp(0-(x1+x2*909)*1212"\(x3+x4*909))-(3.540/100) = 0,
1-exp(0-(x1+x2*898)*1234"\(x3+x4*898))-(5.430/100) = 0,
1-exp(0-(x1+x2*895)*1240"(x3+x4*895))-(5.683/100) = 0},

{x1=10*(2*Generate(float)-1), x2=10*(2*Generate(float)-1), x3=10*(2*Generate(float)-1),
x4=10*(2*Generate(float)-1)})

Zfl-6 ZEH .

KA A iR EE

x1: 180269.749976749 -2.08166817117217E-16

1stOpt X2: -196.244818619846 3.19189119579733E-16
x3: -4.99648566803081 1.13103970633688E-15
x4:0.00381339657343384 9.36750677027476E-16

Matlab TS HIEfR
Tk M IEME, KA, .
4.053004656357142 -0.016

Mathematica | 2.842659487302639 -0.0354
-2.402054449041441 -0.0543
-0.07449075855549998 -0.05683

Maple Toidgh h IEAR

=K “3M7 AR RIEAS B IERASE R, 1 1stOpt B2 LAY 1009%ME 283K H 1Efif o

39.2.7 & 7. WUk GEA

6250 -m-x; +2500 -7 x; - (15—x,) +105—x3 =0

—169169 - x, + 168971 - x, — X4 - X3 — 1171.7 = 0
1.03'3(2+1.84'x2'x4'X3+2500'x4'X3—X3 =0

(7)

6166 —282-x, —x; - (20 —x,) = 0

-7 A

1stOpt

Hardness = 2; //1,2,...5

Function
6250*pi*x1+2500*pi*x1*(15-x2)+10.5-x3=0;
-169169*x2+168971*x2-x4*x3-1171.7=0;
1.03*x2+1.84*x2*x4*x3+2500*x4*x3-x3=0;
6166-282*x2-x1*(20-x2)=0;

Matlab

equations = @(x) [6250*pi*x(1)+2500*pi*x(1)*(15-x(2))+10.5-x(3)-0;
-169169*x(2)+168971*x(2)-x(4)*x(3)-1171.7-0;
1.03*x(2)+1.84*x(2)*x(4)*x(3)+2500*x(4)*x(3)-x(3)-0;
6166-282*x(2)-x(1)*(20-x(2))-0];

InitialGuess = 10*(2*rand(4,1)-1); %[1,1,1,1];

%InitialGuess = ones(4,1); %[1,1,1,1];

options = optimoptions(‘fsolve','Display','iter','MaxlIterations',5000,'MaxFunEvals',5000);
[x,fval] = fsolve(equations, InitialGuess,options);

Mathematica

FindRoot[{6250*Pi*x1+2500*Pi*x1*(15-x2)+10.5-x3-0 == 0,
-169169*x2+168971*x2-x4*x3-1171.7-0 == 0,
1.03*x2+1.84*x2*x4*x3+2500*x4*x3-x3-0 == 0,
6166-282*x2-x1*(20-x2)-0 == 0},

{{x1, 10*(2*RandomReal[]-1)},

{x2, 10*(2*RandomReal[]-1)},

{x3, 10*(2*RandomReal[]-1)},

{x4, 10*(2*RandomReal[]-1)}},




Maxlterations -> 100, WorkingPrecision -> 16]

Maple

interface(displayprecision = 16)
with(RandomTools):

fsolve({6250*Pi*x1+2500*Pi*x1*(15-x2)+10.5-x3-0 = 0,

-169169*x2+168971*x2-x4*x3-1171.7-0 = 0,
1.03*x2+1.84*x2*x4*x3+2500*x4*x3-x3-0 = 0,

6166-282*x2-x1*(20-x2)-0 = 0},

{x1=10*(2*Generate(float)-1), x2=10*(2*Generate(float)-1), x3=10*(2*Generate(float)-1),

x4=10*(2*Generate(float)-1)})

-7 .

SRR SHUE HEREME

Eﬁ*éﬂ: fﬁ*éﬂ
x1: 213.02505351492 -8.19563865661621E-8
X2: 27.6259573483508 -1.20508047984913E-11
x3: -16941676.6706643 1.11758708953857E-8

1stOpt x4: 0.000392029648781691 9.09494701772928E-13
et .
x1: 942.493330252235 -1.08033418655396E-7
x2: 19.2036255690895 -3.20596882374957E-11
x3: -12610780.1619252 1.49011611938477E-8
x4: 0.000394425864126739 1.94972926692571E-10

Matlab TCIEfR

Mathematica | JG1Efi#

Maple TCIEfR

1stOpt HE AL 100%ME 345 BIPILE A, H & =301k 3R/ 15 IEf#

39.2.8 EHl-8: T HIRGTEA

—X1— Xy X3 — X4 X5 +12.04=0
Xy X2 —x,-x%—20.70 =0
—1.30-x; — x5 - In(1 4+ 1.30 - x3) — x4 - (exp(1.30-x5) — 1) —4.66 =0

x2 * X3
B~ g~ % exp(130- 1) — 5257 = 0 ®

Xy X2
(1+ 1.30 - x5)2

— x4 - x2 - exp(1.30 - x5) — 109.83 = 0

F151-8 A5

Function -x1-x2*x3-x4*x5+12.04=0;

X2*x3"2-x4*x5"2-20.70=0;
1stOpt -1.30*x1-x2*In(1+1.30*x3)-x4*(exp(1.30*x5)-1)-4.66=0;
-X1-x2*x3/(1+1.30*x3)-x4*x5*exp(1.30*x5)-52.57=0;
x2*x3"2/(1+1.30*x3)"2-x4*x5"2*exp(1.30*x5)-109.83=0;

equations = @(x) [-x(1)-x(2)*x(3)-x(4)*x(5)+12.04-0;
X(2)*x(3)"2-x(4)*x(5)"2-20.70-0;
-1.30*x(1)-x(2)*log(1+1.30*x(3))-x(4)*(exp(1.30*x(5))-1)-4.66-0;
-X(1)-x(2)*x(3)/(1+1.30*x(3))-x(4)*x(5)*exp(1.30*x(5))-52.57-0;
X(2)*x(3)"2/(1+1.30*x(3))"2-x(4)*x(5)"2*exp(1.30*x(5))-109.83-0];
InitialGuess = 10*(2*rand(5,1)-1); %[1,1,1,1,1];

options = optimoptions(‘fsolve','Display','iter','MaxFunEvals',5000);
[x,fval] = fsolve(equations, InitialGuess,options);

Matlab

Mathematica FindRoot[{-x1-x2*x3-x4*x5+12.04-0 == 0,
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X2*x3"2-x4*x5"2-20.70-0 == 0,
-1.30*x1-x2*Log[1+1.30*x3]-x4*(Exp[1.30*x5]-1)-4.66-0 == 0,
-x1-x2*x3/(1+1.30*x3)-x4*x5*Exp[1.30*x5]-52.57-0 == 0,
X2*x3"2/(1+1.30*x3)"2-x4*x5"2*Exp[1.30*x5]-109.83-0 == 0},
{{x1, 10*(2*RandomReal[]-1)},

{x2, 10*(2*RandomReal[]-1)},

{x3, 10*(2*RandomReal[]-1)},

{x4, 10*(2*RandomReal[]-1)},

{x5, 10*(2*RandomReal[]-1)}},

Maxlterations -> 100, WorkingPrecision -> 16]

Maple

interface(displayprecision = 16)

with(RandomTools):

fsolve({-x1-x2*x3-x4*x5+12.04-0 = 0,

X2*x3"2-x4*x5"2-20.70-0 = 0,

-1.30*x1-x2*log(1+1.30*x3)-x4*(exp(1.30*x5)-1)-4.66-0 = 0,
-x1-x2*x3/(1+1.30*x3)-x4*x5*exp(1.30*x5)-52.57-0 = 0,
X2*x3"2/(1+1.30*x3)"2-x4*x5"2*exp(1.30*x5)-109.83-0 = 0},
{x1=10*(2*Generate(float)-1), x2=10*(2*Generate(float)-1), x3=10*(2*Generate(float)-1),
x4=10*(2*Generate(float)-1), x5=10*(2*Generate(float)-1)})

F-8 AL

ZHH

TR EM

x1: -499.250341459814
x2:1124.66857461431

6.28830321147689E-12
-9.27613541534811E-12

1stOpt x3: 1.12507902890424 3.94706489714736E-12
x4: 405.29540935769 2.97717406283482E-12
x5: -1.86049648946527 -7.105427357601E-14
LATM, B SRR IE AR I, e
x1 =10199.7734319073 3.26427788309106
Matlab X2 =-4309990.72505758, -20.9811798028529
x3 = 0.00236045541019449 3.33381993445832
x4 =-12.8403157269356 -7.7065663411042
x5 = 1.35952926013614 5.27207755255068

Mathematica

ik S

Maple

x1 =-499.2503415000000000
X2 = 1124.6685750000000000
x3 = 1.1250790290000000

x4 = 405.2954094000000000
x5 = -1.8604964890000000

-6.11296023578234E-7
1.28575429769739E-6
-3.35487047919969E-7
-1.22951327341525E-7
7.06111364934259E-8

HA 1stOpt Fil Maple 25 HHIEfi#, Matlab Fll Mathematica 32 DL 2RI 5 2%,

10



39.2.9 EHl-9: AITFRFEA

Fl-9 A0HY

0.0448 (x2 - 0.0633)"5 B
' 1\, —00633)

0.0471 - x, - (22 0. 0333)x5 _
' *1'\y, —00333)

) oarns (x +0. 0633>x5 ~ o)

' 1\ +00633)

0.5715 ( *2 107 )xs—o
' ¥1°\05946 - x, + 05 - x5 +0.7)

0.5657 ( 2+ 0. S)XS 0
' 1\, +08 ~

1stOpt

Function 0.0448-x1*((x2-0.0633)/(x3-0.0633))"x5=0;
0.0471-x1*((x2-0.0333)/(x4-0.0333))"X5=0;
0.4714-x1*((x2+0.3333)/(x3+0.3333))"X5=0;
0.5715-X1*((x2+0.7)/(0.5946*x4+0.5*x3+0.7))"x5=0;
0.5657-x1*((x2+0.8)/(x4+0.8))"x5=0;

Matlab

equations = @(param) [0.0448-param(1)*((param(2)-0.0633)/(param(3)-0.0633))"param(4)-0;
0.0471-param(1)*((param(2)-0.0333)/(param(5)-0.0333))"param(4)-0;
0.4714-param(1)*((param(2)+0.3333)/(param(3)+0.3333))"param(4)-0;
0.5715-param(1)*((param(2)+0.7)/(0.5946*param(5)+0.5*param(3)+0.7)) param(4)-0;
0.5657-param(1)*((param(2)+0.8)/(param(5)+0.8))"param(4)-0];

InitialGuess = 10*(2*rand(5,1)-1); 9%[1,1,1,1,1];

options = optimoptions(‘fsolve','Display','iter','MaxlIterations',5000,'MaxFunEvals',5000);
[param,fval] = fsolve(equations, InitialGuess,options);

x1 = param(1);

X2 = param(2);

x3 = param(3);

x5 = param(4);

x4 = param(5);

Mathematica

FindRoot[{0.0448-x1*((x2-0.0633)/(x3-0.0633))"x5-0 ==
0.0471-x1*((x2-0.0333)/(x4-0.0333))"x5-0 ==
0.4714-x1*((x2+0.3333)/(x3+0.3333))"x5-0 == 0,
0.5715-x1*((x2+0.7)/(0.5946*x4+0.5*x3+0.7))"x5-0 == 0,
0.5657-x1*((x2+0.8)/(x4+0.8))"x5-0 == 0},

{{x1, 10*(2*RandomReal[]-1)},

{x2, 10*(2*RandomReal[]-1)},

{x3, 10*(2*RandomReal[]-1)},

{x5, 10*(2*RandomReal[]-1)},

{x4, 10*(2*RandomReal[]-1)}},

Maxlterations -> 100, WorkingPrecision -> 16]

Maple

interface(displayprecision = 16)

with(RandomTools):

fsolve({0.0448-x1*((x2-0.0633)/(x3-0.0633))"x5-0 = 0,
0.0471-x1*((x2-0.0333)/(x4-0.0333))"x5-0 = 0,

0.4714-x1*((x2+0.3333)/(x3+0.3333))"x5-0 = 0,
0.5715-x1*((x2+0.7)/(0.5946*x4+0.5*x3+0.7))"x5-0 = 0,
0.5657-x1*((x2+0.8)/(x4+0.8))"x5-0 = 0},

{x1=10*(2*Generate(float)-1), x2=10*(2*Generate(float)-1), x3=10*(2*Generate(float)-1),
x5=10*(2*Generate(float)-1), x4=10*(2*Generate(float)-1)})

ESVRCELPS
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N SR R B ER
x1: 0.754428363386432 4.26721158408583E-13
x2:0.21999193531669 5.63757374116847E-13

1stOpt x3:0.0988142336799259 6.45983266878147E-13
X5:-1.90235171609445 -1.3935519405095E-12
x4:0.0767421031370608 -7.54396545232794E-13
T TR, B R (A DS HOR, s
x1 = 0.754428364086299 5.55876879249073E-10

Matlab X2 =0.219991936713820 1.15901346159353E-9
X3 = 0.0988142336942515 1.57143220658185E-9
x4 =-1.90235171416157 1.21197307745291E-9
x5 =0.0767421028150171 1.17912191122116E-9
T TR, B R (A DS HOR, s
x1 -> 3.552883986619389 0.0423961311745995

Mathematica X2 ->2.960818240360410 -0.197762126230464
X3 ->0.1623061162807060 0.412181687986102
x5 ->-2.161584660196593 0.188706129341528
x4 ->0.8826537191916343 -0.0588487157903473

Maple BT B, R4 LR

Matlab i 1T M a] —IRE 3] 1EfE, Mathematica fx Y BEZs HAHZ IR T BT LU,
Maple —E W/R{EIEAT, & HBENNKIETE, 1stopt NI T LMBEEAAPL 100%ME %3845 1E
fi#t

39.2.10 EH-10: ATEARGTEA

xP+x2-1=0
x2+x2-1=0
Xs X3 +xg x5 —100=0
X5 %0 +xgx3+20=0

X
X5 X X2+ Xg Xy X5 —55=0

(10)

Xs X3 XE+Xg X4 X24+c=0
Hrr, ¢ 43 7HUE 30, 40, 50 1 60

ZA-10 XY

Parameter x(6);
Constant ¢4=30;//40,50,60
Function x172+x3"2-1=0;
X2/\2+x4"2-1=0;
X5*x3"3+x6*x4"3-100=0;
X5*X1"X3+X6*x2"3+20=0;
X5*X1*X3"X2+X6*X2*Xx4"2-5.5=0;
X5*X3*X1"2+X6*Xx4*Xx2"2+c4=0;
equations = @(x) [x(1)"2+x(3)"2-1-0;
X(2)"2+x(4)"2-1-0;
X(5)*x(3)"3+x(6)*x(4)"3-100-0;
X(5)*X(1)"x(3)+x(6)*x(2)"3+20-0;
Matlab X(5)*x(1)*X(3)"x(2)+x(6)*x(2)*x(4)"2-5.5-0;
X(5)*x(3)*x(1)"2+x(6)*x(4)*x(2)"2+30-0];
InitialGuess = 10*(2*rand(6,1)-1);
options = optimoptions(‘fsolve','Display','iter',MaxFunEvals',5000);
[x,fval] = fsolve(equations, InitialGuess,options);
FindRoot[{x1"2+x3"2-1-0 == 0,
X2"\2+x4"2-1-0 == 0,

1stOpt

Mathematica

12



x5*x3"3+x6*x4"3-100-0 == 0,
X5*x1"x3+x6*x2"3+20-0 == 0,
X5*X1*X3"X2+X6*x2*x4"2-5.5-0 == 0,
X5*X3*X1"2+X6*x4*x2"2+30-0 == 0},
{{x1, 10*(2*RandomReal[]-1)},

{x2, 10*(2*RandomReal[]-1)},

{x3, 10*(2*RandomReal[]-1)},

{x4, 10*(2*RandomReal[]-1)},

{x5, 10*(2*RandomReal[]-1)},

{x6, 10*(2*RandomReal[]-1)}},
Maxlterations -> 100, WorkingPrecision -> 16]

Maple

interface(displayprecision = 16)

with(RandomTools):

fsolve({x172+x3"2-1-0 = 0,

X2"2+x4"2-1-0 = 0,

X5*x3"3+x6*x4"3-100-0 = 0,
X5*x1"x3+x6*x2"3+20-0 = 0,

X5*X1*X3"x2+x6*x2*x4"2-5.5-0 = 0,
X5*x3*X1"2+x6*x4*x2/2+30-0 = 0},
{x1=10*(2*Generate(float)-1), x2=10*(2*Generate(float)-1),
x4=10*(2*Generate(float)-1), xX5=10*(2*Generate(float)-1), x6=10*(2*Generate(float)-1)})

x3=10*(2*Generate(float)-1),

Z21-10 45 %

C=30

C=40

C=50

;ﬁgéﬂ

x1: 0.240184968662544
x2: -0.815496094330282
x3: 0.970727140255448
x4: -0.578762576651357
x5: 129.845222134722
X6: 96.8346666139437

%géﬂ

x1: 0.3184348453657
x2:0.796377176974345
x3: 0.947944750107826
x4:0.604800291000611
x5: 154.535909765962
X6: -143.008370949507

%géﬂ

x1: 0.337889417595447
x2:-0.771116171737383
x3:0.941185816657378
x4: -0.636694471222073
x5: 176.320526639219
X6: 182.113060658241

1stOpt B B At
x1: 0.251817492626888 x1: 0.296728182029873 x1: 0.369498005183499
x2: 0.81977727798232 x2: -0.788168611728958 x2: 0.783455018890371
X3: 0.967774741562773 x3: 0.95496198143653 X3: 0.929231523445676
x4: 0.572682472669906 x4: -0.615459372733601 x4: 0.621448496156835
x5: 130.799940226334 x5: 151.767945391039 x5: 181.940506072026
X6: -98.8067228339781 x6: 137.998739822423 X6: -191.592472055294

Matlab B, B RBRERR

Mathematica

A e R0

Maple

x1 =0.2518174926
x2 =0.8197772780
x3 =0.9677747416
x4 = 0.5726824727
x5 =130.7999402000
X6 = -98.8067228300

x1 =0.3184348454
X2 =0.7963771770
x3 =0.9479447501
x4 = 0.6048002910
x5 =154.5359098000
X6 = -143.0083709000

ToIEf#

Matlab F1 Mathematica # JCik4h H IERA IS, 11 Maple 4HL C {E KT 45 Bf 61
RAFIEAR, 1stOpt, JCIBM[FHIENL, $HRELL 1009 ME %25 H 2 /b — AN IEfi# .
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39.2.11 £#H-11: ST EA

Zpl-11 A5

1.74 + x, - x4>1-1"
0.23

(
158.49 - (147 + x,) = 1.47 - (

—54- -(2.01 = X¢ - (
L(351 x6) - ( +X6) = X X, %3

174 + x2 * X4_
(1 —263-2x4) - (147 +x,) = x4 - <—
x2 * X3
2.09 + x; - x5\
173.78 - (1.76 + x5) = 1.76 - (—>
) 0.23
2.09 + x; - x5
(xy — 13.2 x5) - (176 + x5) = x5 - <—
x2 * X3
2.39 + x5 - x5\
186.21 - (2.01 + x¢) = 2.01 - (T)

239 + xz : x6>x2

(11)

1stOpt

Function
158.49*(1.47+x4)=1.47*((1.74+x2*x4)/0.23)"1.19;
(x1-26.3*x4)*(1.47+x4)=x4*((1.74+x2*x4)/(x2*X3))"X2;
173.78*(1.76+x5)=1.76*((2.09+x2*x5)/0.23)"1.19;
(x1-13.2*x5)*(1.76+X5)=x5*((2.09+x2*x5)/(x2*x3))"x2;
186.21*(2.01+x6)=2.01*((2.39+x2*x6)/0.23)"1.19;
(x1-5.4*Xx6)*(2.01+x6)=x6*((2.39+X2*Xx6)/(X2*x3))"X2;

Matlab

equations = @(x) [158.49%(L.47+x(4))-(L.47*((1.74+x(2)*(4))/0.23)*1.19);
(X(1)-26.3*x(4))*(1.47+x(4))-(X(4)*((1.74+X(2)*X(4)) (x(2)*X(3)))"x(2));

173.78*(L.76+x(5))-(L.76*((2.09+x(2)*x(5))/0.23)*1.19);

(X(1)-13.2°(5))*(1.76+x(5))-(x(5)*((2.09+x(2)*X(5))/ (x(2) *x(3)))"X(2));

186.21*(2.01+x(6))-(2.01%((2.39+X(2)*X(6))/0.23)"1.19);

(X(1)-5.4*x(6))*(2.01+x(6))-(x(6)*((2.39+x(2)*x(6))/(x(2)*X(3)))"X(2))];

InitialGuess = 10*(2*rand(6,1)-1); %[1,1,1,1,1,1];
%InitialGuess = ones(6,1); %[1,1,1,1,1,1];

options = optimoptions(‘fsolve','Display',iter','MaxIterations',5000,'MaxFunEvals',5000);

[x,fval] = fsolve(equations, InitialGuess,options);

Mathematica

FindROOt[{158.49%(1.47+x4)-(1.47*((1.74+x2*x4)/0.23)1.19) == 0,

(x1-26.3*x4)*(1.47+x4)-(x4*((1.74+x2*x4)/(x2*x3))"x2) == 0,
173.78*(1.76+x5)-(1.76*((2.09+x2*x5)/0.23)"1.19) == 0,
(x1-13.2*x5)*(1.76+x5)-(x5*((2.09+x2*x5)/(x2*x3))"x2) == 0,
186.21*%(2.01+x6)-(2.01*((2.39+x2*x6)/0.23)"1.19) == 0,
(x1-5.4*x6)*(2.01+x6)-(x6*((2.39+x2*x6)/(x2*x3))"x2) == 0},
{{x1, 10*(2*RandomReal[]-1)},

{x2, 10*(2*RandomReal[]-1)},

{x3, 10*(2*RandomReal[]-1)},

{x4, 10*(2*RandomReal[]-1)},

{x5, 10*(2*RandomReal[]-1)},

{x6, 10*(2*RandomReal[]-1)}},

Maxlterations -> 100, WorkingPrecision -> 16]

Maple

interface(displayprecision = 16)

with(RandomTools):
fsolve({158.49*(1.47+x4)-(1.47*((1.74+x2*x4)/0.23)"1.19) = O,
(x1-26.3*x4)*(1.47+x4)-(x4*((1.74+x2*x4)/(x2*x3))"x2) = 0,
173.78*(1.76+x5)-(1.76*((2.09+x2*x5)/0.23)*1.19) = 0,
(x1-13.2*x5)*(1.76+x5)-(X5*((2.09+x2*x5)/(x2*x3))*x2) = 0,
186.21*(2.01+x6)-(2.01*((2.39+x2*x6)/0.23)*1.19) = 0,
(x1-5.4*x6)*(2.01+x6)-(x6*((2.39+x2*x6)/(x2*x3))"x2) = 0},
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{x1=10*(2*Generate(float)-1), x2=10*(2*Generate(float)-1), x3=10*(2*Generate(float)-1),
x4=10*(2*Generate(float)-1), xX5=10*(2*Generate(float)-1), x6=10*(2*Generate(float)-1)})

Z-11 45

KA SHE IR EE
x1: -204.64585298748 1.58473131541485E-12
x2: 1.18367346926179 9.67418064404014E-13

1stOpt x3: 0.190905481380039 -5.12957731846342E-13
x4: -1.46999999999985 5.33094401955481E-13
x5: -1.75984340166528 -2.75848788255928E-13
X6: -2.00970507729331 2.76591249903646E-13

Matlab Toikes e

Mathematica | Joik4h H IEfF

Maple Toish bR

1stOpt BE LAIT 100% I HER 1S 2 Ui, FLR =3RRI,

39.2.12 RHil-12: )\Jo)\IRIF&LMTTEA

Xs
1+ x¢ - exp(xy - a;)

X - €Xp (—exp(xz — x5 (a; — x4)2)) + +xg=b i=1.8 (12)

Hrb: a=[1,2,3,4,5,6,7,48], b=[119, 163, 240, 395, 617, 1461, 4310, 36955];
FA-12 AR

Hardness = 2;
1stOpt Constant a=[1,2,3,4,5,6,7,48],b=[119,163,240,395,617,1461,4310,36955];
Function For(i=1:8,a,b)(x1*exp(-exp(x2-x3*(a-x4)"2))+x5/(1+x6*exp(x7*a))+x8=b);

equations = @(X) [x(1)*exp(0-exp(X(2)-x(3)*(1-x(4))"2))+x(5)/(1+x(6)*exp(X(7)*1))+x(8)-
119;

X(1)*exp(0-exp(x(2)-X(3)*(2-x(4))"2))+x(B)/ (L +x(6) *exp(x(7)*2))+x(8)-163;
X(1)*exp(0-exp(x(2)-X(3)*(3-x(4))"2))+x(5)/(L+x(6) *exp(x(7)*3))+x(8)-240;
X(1)*exp(0-exp(x(2)-X(3)*(4-x(4))"2))+x(B)/ (L +x(6) *exp(x(7)*4))+x(8)-395;
X(1)*exp(0-exp(x(2)-x(3)*(5-x(4))"2)) +X(5)/(1+x(6)*exp(x(7)*5)) +X(8)-617;
X(1)*exp(0-exp(x(2)-X(3)*(6-x(4))"2))+x(5)/(1+x(6)*exp(x(7)*6))+x(8)-1461;
X(1)*exp(0-exp(x(2)-X(3)*(7-x(4))"2))+x(5)/(1+x(6) *exp(x(7)*7))+x(8)-4310;
X(1)*exp(0-exp(x(2)-x(3)*(48-x(4))"2))+x(5)/(1+x(6)*exp(x(7)*48))+x(8)-36955];
InitialGuess = 10*(2*rand(8,1)-1); %[1,1,1,1,1,1,1,1];

options = optimoptions(‘fsolve','Display','iter','MaxIterations',5000,'MaxFunEvals',5000);
[x,fval] = fsolve(equations, InitialGuess,options);

Matlab

FindRoot[{x1*Exp[0-Exp[x2-x3*(1-x4)"2]]+x5/(1+X6*Exp[x7*1])+x8-119 == 0,
X1*EXp[0-Exp[x2-x3*(2-x4)"2]]+x5/(1+X6*Exp[x7*2])+x8-163 == 0,
X1*Exp[0-Exp[x2-x3*(3-x4)"2]]+x5/(1+X6*Exp[x7*3])+x8-240 == 0,
X1*EXp[0-Exp[x2-x3*(4-x4)"2]]+x5/(1+X6*Exp[X7*4])+x8-395 == 0,
X1*Exp[0-Exp[x2-x3*(5-x4)"2]]+x5/(1+X6*Exp[X7*5])+x8-617 == 0,
X1*EXp[0-EXp[x2-x3*(6-Xx4)"2]]+X5/(1+X6*EXp[Xx7*6])+x8-1461 == 0,
X1*EXp[0-EXp[x2-x3*(7-x4)"2]]+X5/(1+X6*EXp[X7*7])+x8-4310 == 0,
X1*EXp[0-EXp[x2-x3*(48-x4)"2]]+x5/(1+Xx6*Exp[x7*48])+x8-36955 == 0},
Mathematica | {{x1, 10*(2*RandomReal[]-1)},

{x2, 10*(2*RandomReal[]-1)},

{x3, 10*(2*RandomReal[]-1)},

{x4, 10*(2*RandomReal[]-1)},

{x5, 10*(2*RandomReal[]-1)},

{x6, 10*(2*RandomReal[]-1)},

{x7, 10*(2*RandomReal[]-1)},

{x8, 10*(2*RandomReal[]-1)}},

Max Iterations -> 100, WorkingPrecision -> 16]
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Maple

interface(displayprecision = 16)
with(RandomTools):
fsolve({x1*exp(0-exp(x2-x3*(1-x4)"2))+x5/(1+x6*exp(x7*1))+x8-119 = 0,
x1*exp(0-exp(x2-x3*(2-x4)"2))+x5/(1+x6*exp(x7*2))+x8-163 = 0,
x1*exp(0-exp(x2-x3*(3-x4)"2))+x5/(1+x6*exp(x7*3))+x8-240 = 0,
x1*exp(0-exp(x2-x3*(4-x4)"2))+x5/(1+x6*exp(x7*4))+x8-395 = 0,
x1*exp(0-exp(x2-x3*(5-x4)"2))+x5/(1+x6*exp(x7*5))+x8-617 = 0,
x1*exp(0-exp(x2-x3*(6-x4)"2))+x5/(1+x6*exp(x7*6))+x8-1461 = 0,
x1*exp(0-exp(x2-x3*(7-x4)"2))+x5/(1+x6*exp(x7*7))+x8-4310 = 0,
x1*exp(0-exp(x2-x3*(48-x4)"2))+x5/(1+x6*exp(x7*48))+x8-36955 = 0},
{x1=10*(2*Generate(float)-1), x2=10*(2*Generate(float)-1), x3=10*(2*Generate(float)-1),
x4=10*(2*Generate(float)-1),
x7=10*(2*Generate(float)-1), x8=10*(2*Generate(float)-1)})

x5=10*(2*Generate(float)-1),

x6=10*(2*Generate(float)-1),

Zhi-12 255

SRAFAE ZHUH R EE

/Esﬁ*[éﬂ: %*éﬂ
x1: -1143.06680965009 -2.98427949019242E-12
x2: 1.74650544185396 -1.90425453183707E-12
x3: 0.211000039051278 1.30739863379858E-12
x4: 2.21121626657505 2.8421709430404E-12
x5: 37981.2000329656 2.04636307898909E-12
X6: 5189.00679471742 -4.32009983342141E-12
X7:-0.961716225777624 1.81898940354586E-12

1stOpt x8: 116.86677668453 4.36557456851006E-11
ot .
x1 876.60094572218 2.27373675443232E-13
X2 -3.39977707570615 -1.70530256582424E-12
x3 -0.311164794133835 -3.41060513164848E-13
x4 1.89055245389685 -1.13686837721616E-12
x5  37700.2364638882 9.09494701772928E-13
X6  3865.6159828945 -9.09494701772928E-13
X7 -0.913515606842387 -8.18545231595635E-12
X8  -745.23646388822 -3.63797880709171E-11

Matlab Toiksh HIERR

Mathematica | FCiE4A HIEAR

Maple Joikes HIEfR

AR, 1stOpt fE LA 80%MIMER G BB ZH R, “3M”ERAFTC— 1l 7135 DL AR M A5 2%,
R 25 HH AR et Fe AR M A1 . x=[9000, -2.5, 0.5, 6, 37000, 3800, -1, -9000] &%, x=[-1200, 1.5,
0.3, 3.0, 35000, 6000, -0.5, 90], 48R TCIEIRTS IEHfLE

+ TIE AR RO B SR B R LA

N ARSI E (%)
1stOpt Matlab Mathematica Maple

1 90 0 0 0

2 50 0 0 0

3 100 0 0 100
4 90 0 0 0

5 90 0 0 0

6 100 0 0 0

7 100 0 0 0

8 100 0 0 100
9 100 10 0 0
10 100 0 0 50
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11 90 0 0 0
12 80 0 0 0
F (%) 90.83 0.83 0 20.83

BIIE (%)

90.83

0.83 0 20.83

1STOPT MATLAB MATHEMATICA MAPLE

39.3 /phgE

FETRORTHERT AR, X+ A, AW E, 1stopt @iy T “3mM” =48l
%, M=%%H, Maple 5T Matlab, Matlab 3 H&5% T Mathematica )& MIN% .

BVF A REN, PR AE Y Ry 3M BT KA et 77 FR2H 1 SR E e A S o
AR FE S ) R i L AR, IR e Bk e 1 RR g A RSO FAROR T A 1 )
K W0 BRI, AH S FRATAR A B A ZE U — B A T B R, RIS T o sl m -1
ZHICRENTT, EWONBRTFE . 7F 1stopt I 21T, —RUI AR B AW RS 1 4G
BT YA BAM “ N7, BONFIEIWR EATT e RIEAT EWME s, BPAdx
A& R s R EEA TR E] . {2 1stopt M H I SEhRRINA R “SHHIME” HBACaT DL
—BE 7, JUHXEEH TS, RA AN A AR 5 2 AR, SR 5 AT
EEZS AR I IER S IR, X AR, BT AR TG 6 KA BEE07E, T8
PEAZ AR FAH ENBHE FA TS, WIX— m 5 1stOpt JokE A i e i, 58 H fif B,
AR DRV 1) AR By T o 7 RV WG . VA EE. BAR 1stOpt ILVELRIEH 70 2 B ABE L]
SRESRAFIESME, (HADN T “3M” =8B r AN S, Of 7RIS,

Matlab. Mathematica 1 Maple Z&JG5E in] & 244 11 11 _b 5 A R B — 3k B b vk S a4
HAFERZMNIIEE, SRLRERES) “CERENL”, EMUNAEIRGAE T FR AR AR T T 34T
TRPECIS, “3M” B, SR ARG A AR & 7 R = AN FE g R, R4S
SR UEZ%
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