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2.1.2 MATLAB &F

%% Math Exp Homework 1 T10

2 % Draw the curve of a plane wing and calculate its surface area.

%% Import Data

5 x = [035 79 11 12 13 14 15];
5yl = [0 1.8 2.2 2.7 3.0 3.1 2.9 2.5 2.0 1.6];
7 y2=[01.2 1.7 2.0 2.1 2.0 1.8 1.2 1.0 1.6];

%% Interpolation
xInterp = 0:0.1:15;

% Lagrange Interpolation

2 ylInterp_lagr = lagr(x, yl, xInterp);

3 y2Interp_lagr = lagr(x, y2, xInterp);

5 % Segment Interpolation

5 ylInterp_seg = interpl(x, yl, xInterp):;

7 y2Interp_seg = interpl(x, y2, xInterp);
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Spline Interpolation

Interp_spline = spline(x, yl, xInterp);
Interp_spline = spline(x, y2, xInterp);
Plot

gure;

1d on;

atter(x, yl1, 'k’);
atter(x, v2, 'k’);

ot (xInterp, ylInterp_ lagr, ’'r’);
ot (xInterp, y2Interp_lagr, ’'r’);

gure;
1d on;

atter(x, yl, 'k’);
atter(x, y2, 'k’);

ot (xInterp, ylInterp_seg, 'r’);
ot (xInterp, y2Interp _seg, 'r’);

figure;

hold on;

scatter(x, yl1, 'k’);

scatter(x, y2, 'k’);

plot (xInterp, ylInterp spline, 'r’);

plot (xInterp, y2Interp_spline, ‘r’);

%% Calculate the surface area

sa_lagr = trapz(xInterp, ylInterp_lagr) — trapz(xInterp, y2Interp_lagr)

sa_seg = trapz (xInterp, ylInterp_seg) — trapz(xInterp, y2Interp_seg)

sa_spline = trapz(xInterp, ylInterp spline) — trapz (xInterp, y2Interp_ spline)

sa_spline _simpson = simpson(xInterp, ylInterp_lagr) — simpson(xInterp, y2Interp_lagr)
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2.

Ferbord T2 RO S E 1S AR AN simpson il T R

nction [ integral ] = simpson( X, Y )

impson: Calculate the integral using simpson formula
Input X and Y are discrete values of y = f(x)

X is supposed to be evenly distributed.

Notice that length(X)=length(Y) must be odd.

= (length(xX) — 1) / 2;
(max (X) — min(X)) / (2 * m);
tegral = Y(1) + Y(2 * m + 1) + 4 *x Y(2);
r k = 1:(m-1)
integral = integral + 4 * Y(2 * k + 2) + 2 * Y(2 * k + 1);

d
tegral = integral * h / 3;
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2.2.2 MATLAB &F

%% Math Exp Homework 1 T11

% Calculate the area of a European country.

%% Import data
x = [7.0 10.5 13.0 17.5 34.0 40.5 44.5 48.0 56.0 61.0 68.5 76.5 80.5 91.0 96.0 101.0 104.0
106.5 111.5 118.0 123.5 136.5 142.0 146.0 150.0 157.0 158.0];
yl= [44 45 47 50 50 38 30 30 34 36 34 41 45 46 43 37 33 28
32 65 55 54 52 50 66 66 681 ;
y2= [44 59 70 72 93 100 110 110 110 117 118 116 118 118 121 124 121 121
121 122 116 83 81 82 86 85 681 ;

%% Calculate area
area = trapz(x, y2) — trapz(x, yl);
area * 400 / 81
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12 % Prepare spline interpolate data

13 xInterp = min(x) :0.1:max(x) ;

14 yInterpl = spline(x, yl, xInterp);

15 yInterp2 = spline(x, y2, xInterp);

16 area_spline = trapz (xInterp, yInterp2) — trapz(xInterp, yInterpl):;
17 area_spline * 400 / 81

18

19 %% Plot

20 figure;

21 hold on;

22 grid on;

23 plot ([x fliplr(x)], [yl fliplr(y2)]l, 'b’);

24 plot([xInterp fliplr(xInterp)], [yInterpl fliplr(yInterp2)], 'r’);
25 legend (' ov, 0 )

26 legend() ;
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3.1.4 MATLAB 12F

%% Math Exp Homework 1 T12

2 % Estimate the number of cars passing the bridge

3

4

%% Import data

5 x=[02456 789 10.5 11.5 12.5 14 16 17 18 19 20 21 22 23 24] * 60;

6

y =1[22025825 125 10 12 7 9 28 22 10 9 11 8 9 3];

8 figure;
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plot(x, y):
xlabel (' Time/min’) ;

ylabel (’Cars’) ;

%% Calculate the total cars without constraint B.

totalA = trapz(x, y)

%% Interpolcate data using spline function
xInterp = 0:(24*60) ;
yvInterp = spline(x, y, xInterp);

%

 Trim y >= 0

yInterp = max(yInterp, 0);

figure;
plot (xInterp, yInterp);

xlabel (' Time/min’) ;

5 ylabel ('Cars’) ;

%% Calculate the total cars with constraint B.

totalB = trapz (xInterp, yInterp)
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