(numerical method)

(Gauss elimination method)

31

analytical method non linearities

I} physical formulation rate equation 2,
mathematical formulation

mathematical formulation 3

L Explicit method , 2. Implicit method 3. Crank-Nicolson method



implicit method 3

time step (AA")
3

time step

( numerical oscillation )
time step

time step

311 Implicit method mathematical formulation

( %) forward finite difference formulation
at M
('éx ) centered finite difference
formulation

QT ¢ .7 I
aX = 2Ar (3:2)

( éXZ) centered finite difference

formulation

11~

erf M, W
X2 AX 83)



3.2

mathematic formulation implicit method
node 1

t (.
0 node
X node
31 node
2
(1) ( forward elimination )

all 0w X> b
TRYIEE X0 = :

TR 1 1

S —

implicit method



12 3 x1 b

2 a2l 2 b 2

0 a3 -
(a)

( back substitution )
X

0
a 33

b2-a 23

al

X'2) ¥



“rr @ taNX e, * =h (d.1)
alx\ tazx2+ “AM.. .. +Q* =) (d.2)
alxX1+ «* * ... +«3,5 =h (d.3)
X e +aBG +amx1l=h, (d.n)
(d.1) X
X, a}ny | X\ n
X (0.2)
a2IX\V+ Qa ~x2+0(2Aa *3+ . Jru2\~  x = a2l -~
(d.2)
( « ( 0
V«Zl «] A«112X2+ al -t —13) 34+ ,,,,,,,,, +! fo)*,l: 2. 4,1 |
DX+ ... +a2 X,,= 12 (d.2")

(d3) (dn)



«lIX + « 12X2+0,3%3+

................................ +“ x, = b\
822X 2 4 <23X3H s ta2,x, = b2
X2 X3 s i +43,6, = b3
RIS GRS K G SRR by o= K
(€)
(e2)
«2 «32 x 2 (8'3)
(e.3) (e.3) X
(e.n)
X t«2X240,3% 34 + ,X,,_\
0+« 2+ . e X =h2
«BK3t i +“|,,X,,' b

x\Fcux2t o, Xt

............................ + X b\
C2X2+ €2 X\t v 2% = b2
«33%3+ i = 2 &

X2



(9) X
(9.n)
S ]
XDLXD2,  x2X,
) ¢
e Y
| (f)
tridiagonal system
(pseudocode)
B 0 o o
C, t g r
e f g3 3

clrlgl v, i

3.2



(a) decomposition
DOFORk=2ton

ENDDO
(b) forward substitution
DOFORk=2ton

[ e,
ENDDO
3.2 (psudocode)
3.3
temperature
3.3
3.3
a b

(c) back substitution
X, = r/f
DOFORk =

-1to 1step -1

xk = (rk- Sk*xk-i)/fk

ENDDO

tridiagonal system

(2.56)

(2.57)

a <X<b

bulk mean



A2 < A< A4,

X =X0+ih
3.3
f(x)
| =
2
X012 < X< XL,

a<x<h

A0 < A< X2,



I 0)+41(je)+ F(X21+ 1 11 (X2) + 4 1(jed) + 1 (*4)]

F oo 10 [ 2)+410%:1)+] (*1)]

=1 o)+ al(x, )+ 2f(XD+ 413 )4 20 (% a) e, F2H(XN2) a1 (1) + 1 (x,)]

fiX0)+4£ 5/ (X, )4-2 £ 1(*, )+ (*1)

4
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