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1 (m) 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

h(m) | 0.100 | 0.095 | 0.090 | 0.081 | 0.071 | 0.058 | 0.043 | 0.025 | 0.000
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u(x,t)
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NRANAINANNY (Trapezoidal rule)

I:if(x)dx:ggéfl(f(b)+f(a»

NYAMALUANKYLVUNAIYFI (Multiple-application trapezoidal rule)

| :2{1‘ (x0)+2§f(xi)+f(xn)} Tav h:b;na (n = $1UIUYIN)

A Jd o .
n9UeIFNildu (Simpson’s 1/3)

=201 (%) +41 (4)+ 1 (x,)] ool =222 2222

a  Jd o 1
NRUBIBNT A ULUVNA18% I (Multiple-application Simpson’s 1/3)

n-1 n-2 A _ _
I:E{f(x0)+4z fF(x)+2 Y f(xj)+f(xn)} Tagit =222 %%
3 i=1,35 j=2,4,6 n n
nqanauauLaueaFuildu (Simpson’s 3/8 rule)
=308 (x,)+3F (%) +3F (x,)+ f (x,)] Tawil h:b‘T"": E
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NITHIABUNNITALUUITOUIUIN (Romberg Integration)
k
|- 40, -1,
4 —1
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NITHIAMBUNNI ALLUULNA (Gauss integration)

1= [fed = 2WiE)

n *&; Wi

1 0.0000000000 2.0000000000
0.5773502692 1.0000000000

3 0.0000000000 0.8888888889
0.7745966692 0.5555555556

4 0.3399810436 0.6521451549
0.8611363116 0.3478548451

5 0.0000000000 0.5688888889
0.5384693101 04786286705
0.9061798459 0.2369268850

6 0.2386191861 0.4679139346
0.6612093865 0.3607615730
0.9324695142 0.1713244924

A
mMsutlaalnessaiua (Coordinate transformation)
a+b b-a

= [0t (= [ 9(6)d¢ Tawi x=224 228,
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15U999981a03 (Euler’s method)

dwmsuaumseyusouaunilalugl %: f(xy)
X
Yia=Yi+f (Xiin)h

250489Y (Heun’s method)

yi0+1:yi+f(xi1yi)h
f Xy i +f Xi+’ i0+
Yin =Y+ (Iy) 2< 1yl)h

Avesenaans nsu13auda (Modified Euler’s method)

h
Yi =Yi t+ f (Xi’yi )E

y”l = yi + f (Xi+l/2’ yi+1l2)h

I5YDI7ID-ANMBUAUABI (2™-order Runge-Kutta method)

Yia =Y +(ak +ak, )h
k=1 (%, %)

k, = f (% + phy; +0,kh)
N3 a, a,=1-a,

1

p1:q11:2_az

Y A 1 ,
0Uann a, =3 = Heun's method

a, =1 = Modified Euler's

ATYDITINO-ANMBUAUA N (3"-order Runge-Kutta method)

Yig =Y, +%(kl+4kz +k;)h

ky = f (% +h,y; —hk, +2hk,)

ABUBIFIND-ANNMBUAVT (4"-order Runge-Kutta method)

Vi, =Y, +%(k1+2k2 +2k, +k, )h

k, = f(x +h,y, +hk,)
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