% Thi s code denonstrates exanple shown in class

clear all;

VvV =1,

Y=[ 0; 1; 4; 1; 0];

for i=2:4,
W(i)=Y(i+1)-Y(i-1);

end
Uy(1)=Y(2)-Y(1);
Uy(5) =Y(5)-Y(4);
W =3*

M= 2

Sy = invM* Uy

Val ue = Y(1);
for i=1:4,
Uo = Y(i);
Ul = Y(i+1);
So = Sy(i);
S1 = Sy(i+1);

for t=0.01:0.01:1,

Y% prints Sy !!

;. %mkes it Columm !!

vl = Uo * (t-1)"2 * (2*t+1) + So * (t-1)"2 * t;
Vv = vl + UL * tA2 * (3-2%t)

Val ue = [ Val ue v];

end

SL * th2 * (1-t);

end

% end of file

It prints:
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SPLINES function using algorithms posted by 10/18/00 which were explained in class !!!

Youneedto fix it !! Thisalgorithm only works for nine given points (x,y). Make it work for any size from
4 to 20 points. Note, intervalsisthe number of intervals printed between such given points.

function [Val uesX Val uesY] = splines(X Y,intervals)

%lry:
%intervals = 5;
% X=[ 1, 3; 2; 0.5; 4, 5; 2; 0; -1];
%Y=[ 2; 3; 5, 7, 7; 3; 1; 2; 0];
% splines(X Y,intervals);

5

[mn] = size(X);

for i=2:m1,

Ux (i) =X(i+1)-X(i-1);
end
Ux(1) =X(2)-X(1);
Ux(m) =X(m - X(m 1) ;

Ux =3 * W' ;

for i=2:m1,
Uy(i)=Y(i+1)-Y(i-1);

end

Uy(1)=Y(2)-Y(1);

Uy (m=Y(m-Y(m1);

W =3* W,

% This part has to be changed !!
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invM= inv(M;
Sx = invM * Ux;

Sy

i nvM * Uy;

Va

uexX = X(1);

% continue ...



for i=1:m1

Uo = X(i);
Ul = X(i+1);
So = Sx(i);
S1 = Sx(i+1);

for t=1/intervals:1/intervals:1
v = Uo * (t-1)"2 * (2*t+1) + So * (t-1)"2 * t;
v=v+ UL * tr2 * (3-2*t) - SL * t"2 * (1-t);
Val ueX = [Val ueX vj;
end
end

Val ueY = Y(1);

for i=1:m1
Uo = Y(i);
Ul = Y(i+1);
So = Sy(i);
S1 = Sy(i+1);

for t=1/intervals:1/intervals:1
v =Uo * (t-1)"2 * (2*t+1) + So * (t-1)"2 * t;
v=v+UL* tr2 * (3-2*t) - SL * t"2 * (1-t);
Val ueY = [Val ueY v];

end
end
pl ot (Val ueX, Val ueY,’ .’ , Val ueX Val ueY,’ -’'), hold on
plot(X Y, or’)
grid on

% End of splines !!



This code only obtains the slopes on every given point !!

function [Sx, Sy] = slopes(X Y,intervals)

[mn] = size(X);

for i=2:m1,
Ux (i) =X(i+1)-X(i-1);
end
Ux(1)=X(2)-X(1);
Ux(m =X(m - X(m 1) ;

Ux = 3 * U’ ;
for i=2:m1,

W(i)=Y(i+1)-Y(i-1);

end
W(1)=Y(2)-Y(1);
W(m=Y(m-Y(m1l);
W =3* W,
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invM= inv(M;

Sx = invM * Ux;

Sy = invM* Uy;
% slope = a/b = tan(al pha)
% al pha = arctan(sl ope)

% Vx =V * sin(al pha)
% they are al nost the sane !!

% al phax = atan(Sx);

% Vx =V * sin(al phax);
% al phay = atan(Sy);

% Vy =V * sin(al phay);
%/x ~= SX;



» intervals = 7;

» X=[ 0.500; 0.3232; 0.25; 0.3232; 0.500; 0.6768; 0.750; 0.6768; 0.500];
» Y=[ 0.250; 0.3232; 0.50; 0.6768; 0.750; 0.6768; 0.500; 0.3232; 0.250];
» splines(X,Y,intervals);

0.75

0.7

0.65

0.6 /
0.55

0.5

0.45 \
0.4

0.35

AN

-~

0.3

0.25

I

~_

—

/

0.25

03 035 0.

4 045

0.5

0.55 0.

6 065 0.7

0.75




» intervals = 5;

» X=[ 1; 3; 2; 0.5; 4; 5; 2; 0; -1];
»Y=[2;3;5,7.0,7,3; 1, 2, 0];
» splines(X,Y,intervals);
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X=[ 1; 3; 2; 0.5; 4; 5; 2; 0; -1];




intervals = 5;

X=[ 0.500; 0.3232; 0.25; 0.3232; 0.500; 0.6768; 0.750; 0.6768; 0.500];

Y=[ 0.250; 0.3232; 0.50; 0.6768; 0.750; 0.6768; 0.500; 0.3232; 0.250];

figure(1)

[ Px, Py] =splines(X Y,intervals);

[ Sx, Sy] =slopes(X Y,intervals);

figure(2)

[ Vx, Vy] =spl i nes(Sx, Sy, interval s);

[ Sx, Sy] =sl opes(Sx, Sy,intervals);

figure(3)

[ Ax, Ay] =spl i nes(Sx, Sy, interval s);
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