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%% Math Exp Homework 4 7—T6

% Non linear least square curve fit.

%% Data definition

y = [0.844, 0.908, 0.932, 0.936, 0.925, 0.908, 0.881, 0.850, 0.818, 0.784,
0.751, 0.718, 0.685, 0.658, 0.628, 0.603, 0.580, 0.558, 0.538, 0.522, ...
0.506, 0.490, 0.478, 0.467, 0.457, 0.448, 0.438, 0.431, 0.424, 0.420, ...
0.414, 0.411, 0.406];

t = 10 * ((1:33) — 1);

%% Solve

x0 = [0.5, 1.5, —1, 0.01, 0.02];

3 fopt = optimset (’levenberg—marquardt’, ‘off’, 'MaxIter’, 10000, ...

'MaxFunEvals’, 1000000) ;
[x, norm, res, flag, out] = lsgcurvefit(@fitfun, x0, t, vy, [1, []1, fopt);

7 %% Draw

scale = 0:340;

yval = fitfun(x, scale);
figure;

hold on;

> plot(scale, yval);
3 scatter(t, y, 'x');
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legend (’'Fitted Curve’, ’‘Dataset’);

26 %% Random Test.

27 iters = [];
28 for i = 1:500

rand_noise = 0.1 * rand(1l, length(y)) — 0.05;

y_new = y + rand_noise;

[x, norm, res, flag, out] = lsqgcurvefit(@fitfun, x0, t, y_new, [], [], fopt);
iters = [iters; out.iterations];

33 end

34 ecdf (iters) ;

HA R fitfunlll -

function y = fitfun( x, t )

vy = x(1) + x(2) * exp(—x(4) * t) + x(3) * exp(—x(5) * t);

3 end
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2.2.2 MATLAB 12F

%% Math Exp Homework 4 7—T7

% Fit a Cobb—Douglas curve

%% Input data

= [0.7171, 0.8964, 1.0202, 1.1962, 1.4928, 1.6909, 1.8548, 2.1618,
2.6638, 3.4634, 4.6759, 5.8478, 6.7885, 7.4463, 7.8345, 8.2068,
9.9468, 9.7315, 10.4791]1";

: K = [0.0910, 0.2543, 0.3121, 0.3792, 0.4754, 0.4410, 0.4517, 0.5595,
0.8080, 1.3072, 1.7042, 2.0019, 2.2914, 2.4941, 2.8406, 2.9854,
3.2918, 3.7314, 4.3500]";

L = [4.8179, 4.9873, 5.1282, 5.2783, 5.4334, 5.5329, 6.4749, 6.5491,
6.6152, 6.6808, 6.7455, 6.8065, 6.8950, 6.9820, 7.0637, 7.1394,
7.2085, 7.3025, 7.3740]";

0

%% Use linear least square fitting
log(Q) = alpha * log(K) + beta * log(L) + log(a)
phi = [log(K), log(L), ones(19, 1)1;

o°

y = log(Q);

beta = phi \ vy

[beta, norm] = lsqglin(phi, vy, (I, (I, (I, [I, [-100, O, O], [100, 1 11);

fprintf (‘Linear: Alpha = %f, Beta = %f, a = %f\n’, beta(l), beta(2), exp(beta(3))):

%% Use Non—Linear fitting

o°

Q = aKAalphaLAbeta
x0 = [0.5, 0.5, 0.5];
[x, norm, res] = lsqgcurvefit(@cdfun, x0, [K, L]’', Q’);

7 fprintf ('Non—Linear: Alpha = %f, Beta = %f, a = %f\n’, x(2), x(3), x(1));

%% Plot curve.

figure;

hold on;

[X, Y] = meshgrid(0:0.1:5, 4:0.1:8);
al = x(2); %betal(l);

be = x(3); %beta(2);



%exp (beta(3)) ;
(X
Y,

a = x(1);

a . A al) .* (Y .A be);
Z);

mesh (X,
38 scatter3 (K,

39 xlabel ("K’);

36 Z

37

Q, 'r’)

L,

40 ylabel (‘L") ;

41 zlabel ('Q’);
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3 end
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3.1.3 MATLAB 2/

%% Math Exp Homework 4 7—T5

% Compute the distance of atoms.

%% Define optimize goal

5 % Data Matrix

global dm;

dm = [4, 1, 0.9607; 12, 1, 0.4399; 13, 1, 0.8143;
17, 1, 1.3765; 21, 1, 1.2722; 5, 2, 0.5294;
16, 2, 0.6144; 17, 2, 0.3766; 25, 2, 0.6893;

5, 3, 0.9488; 20, 3, 0.8000; 21, 3, 1.1090;

24, 3, 1.1432; 5, 4, 0.4758; 12, 4, 1.3402;

24, 4, 0.7006; 8, 6, 0.4945; 13, 6, 1.0559;

19, 6, 0.6810; 25, 6, 0.3587; 8, 7, 0.3351;

14, 7, 0.2878; 16, 7, 1.1346; 20, 7, 0.3870;
21, 7, 0.7511; 14, 8, 0.4439; 18, 8, 0.8363;
13, 9, 0.3208; 15, 9, 0.1574; 22, 9, 1.2736;
11, 10, 0.5781; 13, 10, 0.9254; 19, 10, 0.6401;
20, 10, 0.2467; 22, 10, 0.4727; 18, 11, 1.3840;
25, 11, 0.4366; 15, 12, 1.0307; 17, 12, 1.3904;
15, 13, 0.5725; 19, 13, 0.7660; 15, 14, 0.4394;
16, 14, 1.0952; 20, 16, 1.0422; 23, 16, 1.8255;
18, 17, 1.4325; 19, 17, 1.0851; 20, 19, 0.4995;
23, 19, 1.2277; 24, 19, 1.1271; 23, 21, 0.7060;
23, 22, 0.8052];

%% Start solution

o°

Initial Condition

%x0 = ones (48, 1);
x0 = —1 + 2 * rand (48, 1);
fopt = optimset (’HessUpdate’, ‘bfgs’, ’‘MaxFunEvals’, 1000000,

'MaxIter’, 10000) ;

[xres, vres, exitr, outr] = fminunc(@atomdis, x0, fopt);

HrA 2R atomdisil .

function y = atomdis( x )
global dm;
y = 0;
for t = 1l:1length(dm)
i =dm(t, 1);
j = dm(t, 2);
dij = dm(t, 3);
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if i ==1
x_i = 0;
y_i = 0;
else
X =x(2 *1i— 3);
vy i=x(2* 1 — 2)
end
if j ==1
x_j =
Y _J =
else
X_J x(2 * jJ — 3);

y. 3 =x(2 *3j—2);
y =y + ((xi—-x3)A2 + (v i—y J)r2— dij * dij) » 2;

end
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BFHmS | x y BFfHms | x y

1 0 0 14 -1.0441 | -0.5761
2 -0.7216 | -0.9689 | 15 -0.6241 | -0.4595
3 -1.6344 | -0.9497 | 16 -0.5999 | -1.5758
4 -0.9639 | 0.0203 | 17 -0.5067 | -1.2784
5 -0.8314 | -0.4446 | 18 -1.9362 | -1.3703
6 -1.2055 | -0.5329 | 19 -0.6268 | -0.199

7 -1.2868 | -0.6687 | 20 -0.92 -0.5859
8 -1.1821 | -1.0084 | 21 -1.2642 | 0.0937
9 -0.3292 | -0.4788 | 22 -1.4983 | -0.9713
10 -1.097 -0.6632 | 23 -1.8593 | -0.2552
11 -1.3216 | -0.1303 | 24 -1.6705 | 0.1943
12 0.3648 | -0.1939 | 25 -0.924 -0.3101
13 -0.1791 | -0.8008
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