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Numerical Differentiation
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Example

(A dsaad) (8 dnaal) Llail) alaaduly £7(0.12) A 1l deill 2o

X 0.05 0.10 0.20 0.26

f(x) 0.05 0.0999 0.1987 0.2571

(x — 0.10)(x — 0.20)(x — 0.26)
(0.05 — 0.10)(0.05 — 0.20)(0.05 — 0.26)

f(x) = P3(x) =0.05

(x — 0.05)(x — 0.20)(x — 0.26) (x — 0.05)(x — 0.10)(x — 0.26)
+0.0999 +0.1987
(0.10 — 0.05)(0.10 — 0.20)(0.10 — 0.26) (0.20 — 0.05)(0.20 — 0.10)(0.20 — 0.26)
— 0.05)(x — 0.10)(x — 0.26
+0.2571 (x X ) (x )

(0.26 — 0.05)(0.26 — 0.10)(0.26 — 0.20)
f(x) = —0.119x% — 0.025x% + 1.004x

f'(x) = —0.357x% — 0.05x + 1.004
f'(0.12) = 0.993
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clear
x =[0.05 0.1 0.20 0.26];
y = [0.05 0.0999 0.1987 0.2571];
N = length(x)-1;
| =0;
form=1:N+1
P=1,
fork=1:N+1
ifk~=m
P = conv(P,[1 -x(k)])/(x(m)-x(k));
end
end
=1+ y(m)*P;
end
F=polyder(l);
polyval(F,0.12)

0.9927
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s H(X)=sin(x) Al Ll=all Lol an sl 30 Lolidl Oyl & of(x) didl Lol Lo La=s

h=0.1; ) L
X = 0:h:pi; X mo lagis IS 0y 3k 5 COS(X)

m=length(x)-1;

y=diff(sin(x))/h; 1 - Difereiated sint)
yl=sin(x); 08 it in)
y2=cos(x); :j

hold on; .

plot(x(1,1:m),y,'r'); - o

plot(x,y1,'b");

plot(x,y2 ,'k');

B N

legend('Differentiated sin(x)','Original sin(x)', 'cos(x)') .

hold off © oo 1 N 2 25 3 35
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Numerical Integration
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f(x)

f(b)

£(x) =)
P b
0.5 1 15 25 3 35 4 4 5

a cpzleadl on (X)) D laced oz da kil ol (3
Ceteddl s e W ek L€ B L b
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f: f(x)dx = (b — a) [f(b);—f(a)]
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deolo
A=h[f(x0)+f(x1)]/2

. trapezoidal areas & Ghbiall & sanal L glua JalSall ) S

" h h ) h
I = > [f(x0) + f(xy)] + 5 [f(xy) + fF(x)] + -+ > [f(xp—2) + fxn-1)]
h
+ E [f(xn—lj + f(xn )]l

1
I =h {E [f(xu) + f(xﬂ)] + f(xl) + f(xz) + -+ f(xn-z) +f(xn-1)}

1
= h{Z0FGa) + FO] + ) + F) + oo+ f(na) + i)
ili.j'l:it. h LE_,J:.;.“PM‘_}Y '|j)LJ Ehljaﬁh‘f%ﬂf‘_ﬁaﬂg'ﬂj
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f x sinx dx (analyticai integration value is 1 ) L JalSil) 4ad 2a

f = inline('x*sin(x)"); ©

a=0;

b = pi/2;

n=>5;

h =(b-a)/n;

S = 0.5*(f(a)+f(b));

fori=1:n-1
S=S+f(a+i*h);

end

Intg=h *S;

disp('The value of integral:')

disp(Intg) Thie ;glsuse of integral:
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Sasl 02 | 04 | 06
[s]
as s 0.35| 0.45| 0.48
[m/s]

composite trapezoid Syl ymil| ek ddsyb alasiwly G Azt (e foos 25 0.6 ua deghadll Adlud| oo

t o W06 10 e A8 3 Bl WS 2 Ll D A1 saa

0.8
distance = | vdt
0
aolie S Ll dawmis 0.6 ol O e Bl 3Aa0 G LS il Ol plasaal gaaall e
—-a (1
D = b”ﬂ{E[f-{tﬂ} + f["—rr}] T ftt:l.:' + .llr{"-.!']' + -t Jlr{-'-!:—.!'} + f-{‘-i:—l}l
06-0 1 - pe L
D =725 F0) + f(D) + f(2) + 5 £(3))

D = O.2*(%O+O.35+O.45+

%0.48) = 0.208[m]
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