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B, — 4P _HEENAR. P LEPAR  H—HEE AT NER.
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1 v T
0.8 e e
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ESMPLEMRTERBEIHRAELE. B 1L 2MWMOAETRERANSENERE SR
. AL2OHAHT Y Az=n/5 B, FREFFIAMIRE. B F(OS5HEBRENZEH
ZEH. BHE. PLEFFANBREZEEZ I TFRARHESAKX. BL2WDWEAHRT
Ax=n/10 6 , AREFFIARRE, HETUESL, BIYBERBE/NEXH 1/2 8,
R 24 MG W 240 R Z BB/NERE 1/2. T 9.0 208/ BIEERR 1/4,

MATLABRBAHH TEE F(OMENAREZSI SR B 1.2 48 T EMMT
BER., MATLABEFRERF 1. 1.

#£F 1.1 MATLAB#F

% create exact function and its derivative

N_exact= 301; % number of sample points for exact function
x_exact= linspace (0,6* pi ,N_exact);

f exact= sin (x_exact).* exp (- 0.3* x exact);

f derivative_exact= cos (x_exact).* exp (- 0.3* x_exact) ...

- 0.3* sin (x_exact).* exp (- 0.3* x_exact);

% plot exact function
figure (1);
- plot (x_exact,f exact,'k- "»'linewidth',1.5);
set (gca ,'FontSize', 12,'fontweight's'demi’) ;
axis ([0 6* pi - 1 1]); gridon;
xlabel ('$'x$,'Interpreter's’latex','FontSize's16);
ylabel ('$ f (x)$','Interpreter','latex’,'FontSize', 16);

% create exact function for pi/5 sampling period

% and its finite difference derivatives

N_a= 31; % number of points for pi/5 sampling period
x a= linspace (0,6* pi ,N a);

f a= sin (x_a).x exp (- 0.3* x_a);

f derivative_a= cos (x_a).* exp (- 0.3* x_a) ...

- 0.3 sin (x_a).* exp (- 0.3* x_a);

dx_a= pi /5;

f derivative_forward a= zeros (1,N_a);

f derivative_backward a= zeros (1,N_a);

f derivative_central_a= zeros (1,N_a);

f derivative forward_ a(l:N_a- 1)= ***
(f_a(2:N_a)- £ _a(l:N_a- 1))/dx_a;

f derivative backward_a(2:N_a)= -
(f_a(2:N a)- f_a(l:N_a- 1))/dx_a;

f derivative_central a(2:N_a- 1)= ‘-

(£ a(3:N_a)- £f_a(l:N_a- 2))/(2* dx_a);



% create exact function for pi/10 sampling period
% and its finite difference derivatives
N b= 61; % number of points for pi/10 sampling period
x b= linspace (0,6* pi ,N b);
f_b= sin (x_b).* exp (- 0.3* x b);
f derivative b= cos (x_b).x exp (- 0.3» x_ b) ...
- 0.3» sin (x b).* exp (- 0.3* x b);

dx_b= pi /10;
f _derivative forward b= zeros (1,N b);
f derivative_backward b= zeros (1,N b);
f derivative_central b= zeros (1,N b);
f derivative forward b(1:N_b- 1)=

(f b(2:N_b)- £ b(1:N_b- 1))/dx b;
f derivative_backward b(2:N _b)= -

(f_b(2:N_b)- f_b(1:N_b- 1))/dx_b;
f derivative central b(2:N b- 1)= -

(f b(3:N b)- £ b(1:N _b- 2))/(2* dx_b);

% plot exact derivagive of tine function and its finite difference

% derivatives using pi/5 sampling period

figure (2):

plot (x_exact,f_derivative_exact,'k’, -
% a(l:N_a- 1),f_derivative_forward a(l:N a- 1),b- - ', =
x_a(2:N_a),f_derivative_backward a(2:N_a),'r- .', -
x_a(2:N a- 1),f derivative central a(2:N_a- 1),":ms’, -
‘MarkerSize', 4, 'Llinewidth',1.5);

set (gca ,'FontSize',12,'fontweight’,'demi";

axis ([0 6x pi- 11]);

gridon;

legend ('exact', 'forward difference', -

‘backward difference','central difference');

xlabel ('$x$','Interpreter’,'latex’,'FontSize', 16);

ylabel {'$f"(x)$','Interpreter','latex','FontSize', 16);

text (pi,0.6,'$\Delta x = \pi/5$','Interpreter’,

'latex’,'fontsize', 16, 'BackgroundColor','w','"EdgeColor’, 'k") ;

% plot error for finite difference derivatives

% using pi/5 sampling period

error forward a= f derivative a - f_derivative forward a;
error_backward a= f_derivative_a - f derivative backward a;

error_central _a= f_derivative a - f_derivative_central_a;



