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df/dx=(f(x- + h,y-)-f(x-,y-))/h

df/dy=(f(x-,y- +h)-f(x-,y-)) /h

h-> -
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%final project_ Yeganeh Torabi
0T v v g/ q/0Y

clear all %#ok

close all
clc
X=-5:0.5:5;
y=-5:0.5:5;

hold on % e 4 Jlasas s Lalas il
Z= X."2 + Y. "2 - AKX . *y+ 2.*%X - 6;

plot3(x,y,z, 'Color', '[0.9 0.1 0.3") % 4iusm s
scatter3(x,y,z,'g') % &tk
grid on % Gliaiie Giladia (525 apudl

%sSyms Xy _sde sl )l 53 4r Cund s 8 Bide G2l Lk

HALFF 8 oaliial (i R Giie 5l 0 e ot siaad ) )

% polyder aiSuesadivl g)alaa dia ail 55 5 8 Bidie ol sivs ol )
% %critical_points S~ bl

-F=@(X1y) X"2 + yA2 - 4*X*y + 2%y - 6; 0 A asala
h = le-6;

for i=1:length(x)
for j=1:length(y)
df_dx(i,j)
df_dy(i,J)

(f(x(1) + h, y(3)) - £(x(i) - h, y(3))) / (2 * h);
(f(x(1), y(3) + h) - £(x(i), y(3) - h)) / (2 * h);

%disp(['The partial derivative of f with respect to x at (',
num2str(x(i)), ", ', num2str(y(3j)), ') is: ', num2str(df_dx(i,j))]1);

%disp(['The partial derivative of f with respect to y at (',
num2str(x(i)), ', ', num2str(y(3j)), ') is: ', num2str(df_dy(i,j))]1);

if (df _dx(i,j)==0 && df dy(i,j)==0)|| (df_dx(i,j)==nan &&
df dy(i,j)==nan)

disp(['The point x is:',num2str(x(i)),"' The point y
is:',num2str(y(i))," is critical point!']);

d2f_dx2(i,3)
y(3))) / h~2;

d2f_dy2(i,j)
h)) / h~2;

(F(x(1) + h, y(3)) - 2*F(x(1), y(3)) + f(x(i) - h,

(F(x(1), y(3) + h) - 2%F(x(1), y(3)) + f(x(1), y(3) -

q



dx_dy=-4;
D(1,j)=d2f_dx2(i,j)*d2f_dy2(i,j)- (dx_dy)"2;

if D(i,j)>0

if d2f_dx2(i,j)>0 && d2f_dy2(i,j)>e
disp('critical_point is MIN');
elseif d2f_dx2(i,j)<0 && d2f_dy2(i,j)<o
disp('critical_point is MAX');
end
elseif D(i,j)<o
disp('critical point is SADDLE');
else
disp('everything can be!")
end
end

end

end

disp('This function doesnt have critical point else! ')
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oo G JI3ged sy 5 &l (09,5l pa 4 Cagh e al> e
hold on % & 4 Jlaged 5halé ailuwa
Z= X. "2 + y. "2 - 4. *X. *¥y+ 2.*%X - 65
plot3(x,y,z, 'Color','[0.9 0.1 0.3") % 4iusy sl
scatter3(x,y,z,'g') % &bkl

gr\id on % <laida Glasa LSJ-‘-‘e:‘-“ﬂ-‘
ol 00l dlligl yatie 9o b ml (B8 Hlw O jgo a4 &5 eyl (o
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% polyder aiSuesaiiul (s)ales da il 55 (5 58 e alSin g gl )
% %critical_points S~ bl
F=@(X,y) X"2 + y"2 - 4*x*y + 2%x - 6; %da usol
h = le-6;
for i=1:length(x)
for j=1:length(y)
df_dx(i,3) = (F(x(1) + h, y(3)) - f(x(1) - h, y(3))) / (2 * h);

(F(x(1), y(3) + h) - f(x(1), y(3) - h)) / (2 * h);

df_dy(i,3)

%disp(['The partial derivative of f with respect to x at (',
num2str(x(i)), ', ', num2str(y(j)), ') is: ', num2str(df_dx(i,j))]1);

%disp(['The partial derivative of f with respect to y at (',
num2str(x(i)), ', ', num2str(y(j)), ') is: ', num2str(df_dy(i,j))]1);

if (df_dx(i,j)==0 && df dy(i,j)==0)|| (df_dx(i,j)==nan &&
df_dy(i,j)==nan)

disp(['The point x is:',num2str(x(i)),"' The point y
is:',num2str(y(i)),"' is critical point!']);
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?Zﬁ_dXZ(i,j) = (F(x(1) + h, y(3)) - 2%F(x(1), y(3)) + f(x(1) - h, y(3)))

d2f_dy2(i,j) = (F(x(i), y(3) + h) - 2*f(x(i), y(3)) + f(x(i), y(J) -
h)) / h*2;

dx_dy=-4;
D(1,j)=d2f_dx2(i,j)*d2f_dy2(i,j)- (dx_dy)"2;
if D(i,j)>e
if d2f_dx2(i,j)>0 && d2f_dy2(i,j)>0

disp('critical point is MIN');

elseif d2f_dx2(i,j)<0 && d2f_dy2(i,j)<o
disp('critical point is MAX');

end
elseif D(i,j)<®

disp('critical_point is SADDLE');
else

disp('everything can be!'")
end
end

end

end

disp('This function doesnt have critical point else! ')

'Y
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