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S(t) = S1(t)¡ S2(t); t ¸ 0

fT (S) = max(0; S(T )¡K) ´ (S(T )¡K)+ (Call)

fT (S) = max(0; K ¡ S(T )) ´ (K ¡ S(T ))+ (Put)

where in general a+ ´ max(0; a):

:

S(t) = S1(t)¡ S2(t); t ¸ 0

fT (S) = max(0; S(T )¡K) ´ (S(T )¡K)+ (Call)

fT (S) = max(0; K ¡ S(T )) ´ (K ¡ S(T ))+ (Put)

where in general a+ ´ max(0; a):

:



 

@u
@t

= 1
2
¾2

1S
2
1

@2u
@S2

1

+ (r ¡ q1)S1
@u
@S1

+1
2
¾2

2S
2
2

@2u
@S2

2

+ (r ¡ q2)S2
@u
@S2

+ ½¾1¾2S1S2
@2u

@S1@S2
¡ ru; 0 < S1; S2 <1:

@u
@t

= 1
2
¾2

1S
2
1

@2u
@S2

1

+ (r ¡ q1)S1
@u
@S1

+1
2
¾2

2S
2
2

@2u
@S2

2

+ (r ¡ q2)S2
@u
@S2

+ ½¾1¾2S1S2
@2u

@S1@S2
¡ ru; 0 < S1; S2 <1:



 

@u
@t

= 1
2
¾2

1x
2 @

@x

©
(1¡ x)2 @u

@x

ª
+ rx(1¡ x)@u

@x

+1
2
¾2

2y
2 @

@y

n
(1¡ y)2 @u

@y

o
+ ry(1¡ y)@u

@y
+ ½¾1¾2x(1¡ x)y(1¡ y) @2u

@x@y
¡ ru

where:

x = S1

S1+®1
; y = S2

S2+®2
; 0 < x; y < 1:

@u
@t

= 1
2
¾2

1x
2 @

@x

©
(1¡ x)2 @u

@x

ª
+ rx(1¡ x)@u

@x

+1
2
¾2

2y
2 @

@y

n
(1¡ y)2 @u

@y

o
+ ry(1¡ y)@u

@y
+ ½¾1¾2x(1¡ x)y(1¡ y) @2u

@x@y
¡ ru

where:

x = S1

S1+®1
; y = S2

S2+®2
; 0 < x; y < 1:



 

@u
@t

= 1
2
¾2

1x
2(1¡ x)2 @2u

@x2 +
©
rx(1¡ x)¡ ¾2

1x
2(1¡ x)

ª
@u
@x

+1
2
¾2

2y
2(1¡ y)2 @2u

@y2 +
©
ry(1¡ y)¡ ¾2

2y
2(1¡ y)

ª
@u
@y

+½¾1¾2x(1¡ x)y(1¡ y) @2u
@x@y

¡ ru

@u
@t

= 1
2
¾2

1x
2(1¡ x)2 @2u

@x2 +
©
rx(1¡ x)¡ ¾2

1x
2(1¡ x)

ª
@u
@x

+1
2
¾2

2y
2(1¡ y)2 @2u

@y2 +
©
ry(1¡ y)¡ ¾2

2y
2(1¡ y)

ª
@u
@y

+½¾1¾2x(1¡ x)y(1¡ y) @2u
@x@y

¡ ru



 

@u¤

@t
= A1u

¤; u¤(tn) given

@u¤¤

@t
= A2u

¤¤; u¤¤(tn) = u¤(tn+1)

u(tn+1) = u¤¤(tn+1):

@u¤

@t
= A1u

¤; u¤(tn) given

@u¤¤

@t
= A2u

¤¤; u¤¤(tn) = u¤(tn+1)

u(tn+1) = u¤¤(tn+1):



 







u
0

´ du
dt

= Au + f; 0 < t · T; u(0) = u0 where f 2 C([0; T ];X);

u0 2 X:

u
0

´ du
dt

= Au + f; 0 < t · T; u(0) = u0 where f 2 C([0; T ];X);

u0 2 X:

u(t) = etAu0 +

Z t

0

e(t¡s)Af(s)ds:u(t) = etAu0 +

Z t

0

e(t¡s)Af(s)ds:
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du
dt

= (A1 + A2)u; 0 < t · T

u(0) = u0

8
<
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du
dt

= (A1 + A2)u; 0 < t · T

u(0) = u0

u(t) = e(A1+A2)tu0; A1;A2 2Rn;n:u(t) = e(A1+A2)tu0; A1;A2 2Rn;n:
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>>>>>>>>:

dv
dt

= A1v; 0 < t · ¿

v(0) = u0

dw
dt

= A2w; 0 < t · ¿

w(0) = v(¿):
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= A1v; 0 < t · ¿

v(0) = u0

dw
dt

= A2w; 0 < t · ¿

w(0) = v(¿):
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w(¿) = eA2¿v(¿) = eA2¿eA1¿u0:w(¿) = eA2¿v(¿) = eA2¿eA1¿u0:

u(¿) = e¿(A1+A2)u0:u(¿) = e¿(A1+A2)u0:
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Error (¿) = exp¿(A1 +A2)¡ exp(A2¿) exp(A1¿)u0:Error (¿) = exp¿(A1 +A2)¡ exp(A2¿) exp(A1¿)u0:

exp ¿(A1 +A2)¡ exp(¿A2) exp(¿A1) = (A1A2 ¡A2A1)¿
2 +0(¿3):exp ¿(A1 +A2)¡ exp(¿A2) exp(¿A1) = (A1A2 ¡A2A1)¿
2 +0(¿3):
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// LR Sweep U 

for (std::size_t i = 1; i <= N1 - 2; ++i) 

{ 

 xm = xMesh[i]; 

 for (std::size_t j = 1; j <= N2 - 2; ++j){ 

 ym = yMesh[j]; 

 MNew(i, j) = (MNew(i, j) * (1.0 - A1 - A2) 

 +MNew(i - 1, j) * (A1 - B1) + MNew(i + 1, j) * (A1 + B1) 

 + MNew(i, j - 1) * (A2 - B2)+ MNew(i, j + 1) * (A2 + B2) 

 +YanenkoMixedDerivative(i,j,tnow,MNew)) / (1.0 + A1 + A2 - C); 

 

// Early exercise test 

if (early){ 

 MNew(i, j) =  

 std::max<double>(MNew(i, j), ICUnit(xMesh[i], yMesh[j]));} 

} 
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