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Finite Difference Method

° Taylor expansion

YO+ 80 = YO0+ (Y 00+ (5 Y 00+ (Y 00 .
® First approximation: Euler’s method
YO+ AX) = y(X) +(AxX)y'(x)

PR (T BT

y(x¥) — y(X=AX)

s B y'(x) =
gy = YXHA) —Y(X)  AX
y'(x)= o~ AL

® Each step the erroris O(Ax) , so very small step size is needed.

® The errors can accumulate so rapidly that it becomes unstable.
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Finite Difference Method
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ODE Solution
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ODE YOO'-Y=0 o e e e T
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ODE Solution
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PDE Solution

Taylor expansion

ux(XIa ym) =

\\e Dr. Hasan Ghasemzadeh

AX?
U(X+AX’ y) = U(XI+19 ym) = u(XI > ym)+ ux(XI s ym)AX+uxx(X|9 ym)[_j+

2!

AX®
u(x—Ax,y) = U(Xl—lv ym) = U(X| > ym)—ux(x,, ym)AX+ uxx(xp ym)(_J"'

2!

u(X|+l’ym)_u(X|’ym) )MWM%JSJ

AX
UXX(Xl,ym)zU(Xmaym)—2U(Z;2ym)+U(Xll,ym) G o
U(X 5 Yy ) = UK, Yo
u}’(xlaym)= ( I y I)Ay (I y )
UW(Xl, Yn) = SUE ym+1)_2u(z|y’2ym)+u(xl’ Yint)

Numerical Methods in Geomechanics

3/23/2020



K.N. Toosi University of Technology

4 .
PDE Solution

Yo e d A
Sy S

.yz ° ° ° ° ° ° ° ° ° ° ° o

y
syl ° ° ° ° ° ) ) ) ° ) ° o
I S

— X

@ Dr. Hasan Ghasemzadeh

Y gz slus =(1=1)(m=1)

S5d o a3l OV ggmme Sl 4 058 (65 0 Ll d sl 4

y
X
y
Y, = 2 Da—
yl . . . >
Yo
Xo X X, X;=3 x
@ Dr. Hasan Ghasemzadeh
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PDE Solution
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PDE Solution
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