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Part 1

clc

cl ear al

| oad Al. dat
bl=zeros(size(Al,1),1);
b1(10) = -100;
A2=A1(:, 1:end-1);
b2=b1;

b2(4) =140;

rank_A2 = rank(A2)
det _A2=det (A2*A2')
x2=A2\ b2

rank_A2 =

21

det A2 =

145. 0525

X2

100. 0000
- 39. 8743
- 35. 3352
144. 4134
120. 7388
109. 7067
114. 2458
117. 7374

0. 0000
147.1788
-4.3017
13. 1564
13. 1564
19. 7905
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A3=Al(:, 1:end-2);

b3=b1;
b3(3) =
b3(4) =

rank_A3=r ank( A3)
det _A3=det (A3)
x3=i nv(A3) *b3

9190
7905

8324
8422

. 8953

1788
8324

30;
140;

rank_A3 =

21

det A3

4.

X3

100.
17.
15.
80.
91.
95.
93.
92.

51.
30.
22.
22.
20.

20.
142.
30.
186.
81.

0000

0000
1300
1800
9200
0906
8300
8800
3800

1400
4400
9400
9400
0900

. 5500

0900
9600
0000
1294
5250




Problem 1

51. 1400

Part 3

A4=Al(:, 1:end-4);

b4=b1,;

b4(3) =30;

b4(4) =140;

b4(15) =- 47,

b4(5) =60;
rank_Ad=r ank( A4)

det _Ad=det (A4’ *A4)

x4 = inv(A4' *A4)*Ad' *b4
x4check = A4\ b4

rank_A4 =

19

det A4 =

4.5938e+03

x4

98. 8159
18. 8044
15. 5664
76. 7735
86.0188
89. 6873
88. 1682
87.1232
- 0. 5349
64.2274
20. 4214
11. 7321
14. 5210
12. 9835
-1.9858
11. 2645
89. 6115
31. 6000
59. 2233

x4check =

98. 8159
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Part 4 Plots

8044
5664
7735
0188
6873
1682
1232
5349
2274
4214
7321
5210
9835
9858
2645
6115
6000
2233

figure (2)
bar ([ x2(1:19) x3(1:19) x4(1:19)])

x| abel (' Speci es")

yl abel (" Fl ux")

| egend(' CO2' ,' CO2 and bi omass',' CO2, bionass,
norm x2(1:19)-x3(1:19))

norm x2(1:19)-x4(1:19))

nor m x3(1:19)-x4(1:19))

ans =

256.

ans =

311.

ans =

140.

9697

9377

5441

(21

and Et OH )
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Problem 2.1

% F(1)= P -(x1*Gamual*Psatl + x2*Gamra2* Psat 2) ;

% F(2)= x1+x2-1;

% F(3)= log(Gamml)- Al pha/ (1 +((Al pha*xl)/(Beta*x2)))"2;
% F(4)= log(Gamma2)- Betal/ (1l +((Beta*x2)/ (Al pha*x1l)))"2;

Problem 2.2

% I n nonlinear_sys
% function F = nonlinear_sys(X P)
% x1=X(1); x2=X(2); Gammal=X(3); Gamma2=X(4);

% Parameters
% Al pha = 1.89;
% Beta = 1.66;

% Psatl
% Psat 2

229.47; % nm Hg
23.69; % nm Hy

% Enter your system of nonlinear functions bel ow

% F(1)= P -(x1*Gamual*Psatl + x2*Gamra2* Psat 2) ;

% F(2)= x1+x2-1;

% F(3)= log(Gamml)- Al pha/ (1 +((Al pha*xl)/(Beta*x2)))"2;
% F(4)= log(Gamma2)- Beta/ (1l +((Beta*x2)/ (Al pha*x1l)))"2;

% end

Problem 2.3

clc

clear all

x0 =[1 2 3 4];

P = 180; %m Hg

x= fsolve(@X) nonlinear_sys(X P), x0);
x1=x(1)
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x2=x(2)

Gammal=x(3)

Gamma2=x(4)

Psatl = 229.47; % nm Hg
Psat2 = 23.69; % nm Hg
yl = x1*Gnmal*Psat 1/ P
y2 = x2*Gmma2*Psat 2/ P

Equati on sol ved

fsol ve conpl eted because the vector of function values is near zero
as neasured by the default value of the function tol erance, and
t he probl em appears regul ar as nmeasured by the gradient.

x1l =

0. 2864
X2 =

0.7136
Gamal =

2.4360
Gamma2 =

1.1774
yl =

0. 8894
y2 =

0. 1106

Problem 2.4

pArray = linspace(20, 225);
VLE pl ot (pArray);
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