
1,1	
  

i,j	
   i+1,j	
  i-­‐1,j	
  

i,j+1	
  

i,j-­‐1	
  

dx(i)	
  

dy(j)	
  

X	
  

Y	
  

(1)	
  

(2)	
  
1,2	
  

(NJ)	
  
1,NJ	
  

2,1	
  
(NJ+1)	
  

(2*NJ)	
  
2,NJ	
  

NI,1	
  
((NI-­‐1)*NJ+1)	
  

NI,NJ	
  
(NI*NJ)	
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↵i,jWi,j + ↵i+1,jWi+1,j + ↵i�1,jWi�1,j + ... = �i,j
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↵i,jWi,j + ↵i+1,jWi+1,j + ↵i�1,jWi�1,j + ... = �i,j

APPLYING	
  MAPPING:	
   i,j	
  	
  à	
  	
  NJ*(i-­‐1)	
  +	
  j	
  

↵i,j ! aI,I

↵i+1,j ! aI,J

↵i�1,j ! aI,K

Wi,j ! WI

Wi+1,j ! WJ

Wi�1,j ! WK

�i,j ! bI

aI,IWI + aI,JWJ + aI,KWK = bI



a1,1	
   a1,2	
   a1,NI*NJ	
  

aNI*NJ,1	
   aNI*NJ,NI*NJ	
  

a2,1	
   a2,2	
   a2,NI*NJ	
  

x1	
  

x2	
  

xNI*NJ	
  

b1	
  

b2	
  

bNI*NJ	
  

(A)	
   (x)	
   (b)	
  

NI	
  <	
  NJ:	
  	
  	
  	
  	
  	
  	
  NIJ	
  =	
  NI*(j-­‐1)	
  +	
  i	
  

NJ	
  <	
  NI:	
  	
  	
  	
  	
  	
  	
  NIJ	
  =	
  NJ*(i-­‐1)	
  +	
  j	
  

REDUCING	
  
MATRIX	
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µ(rw · ň)d� = �

Z

⌦

dp

dz
d⌦

Z

⌦
⇢
@w

@t
d⌦�

Z

@⌦
µ(rw · ň)d� = �

Z

⌦

dp

dz
d⌦

⇢Am

✓
Wn+1 �Wn

�t

◆
+ ✓AfW

n+1 = bn+✓
p � (1� ✓)AfW

n

⇣ ⇢

�t
Am + ✓Af

⌘
Wn+1 =

⇣ ⇢

�t
Am � (1� ✓)Af

⌘
Wn + bn+✓

p



CONVECTION-­‐DIFFUSION-­‐REACTION	
  

Z

⌦

@u

@t
d⌦+

Z

@⌦
u(v · ň)d�+
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