Equations:

dv(s,n) du(s,n) , 0%(sn) dc(s) _

on + s + + An—dS =0 (1)
Ay B 4 OD _ o(5) 4+ Apv(s,n) + Age(s) =0 )
au(s m 2A5u(s,n) = A,(&(s,n) + Anc(s)) — A, 6E(ssn) — A,nc(s) 3)

Unknowns:u(s, n), v(s, n), &(s, n)

Boundary conditionsv(s,1) = v(s,—1) =0

| am trying to solve the equations in this way:

a.

Simplify equation (2) and come up with an approximate solUtioz i.e:

Ay % = c(s) —Asc(s) Thus

&(s,n) = Bc(s)n + f(s) (4)

Substitute (4) into equation (3) and solve for u i.e:

au(s du(s,n) n ZAZU(S n) = A, (BC(S)H + f(s) + AHC(S)) A; (B dZ(SS) + di;(s)) A,nc(s)
Thus,

F : 2A3s d ar

% = A,e?425(Bc(s)n + f(s) + Anc(s)) — A e?A2s (Bn fi(sS) * d(z)) -

A,e?A25nc(s) and therefore,

u(S, n) =
Aye72825 [ e2825(Be(s)n + f(s) + Anc(s)) ds — A e™2425 [ e2A2s (Bn dz(ss) N
di;(SS) ) ds — Azne—ZAzS fos c(s)eZAzst + g(n)e—ZAzs (5)

Substitute (4) and (5) into equation (1) to solve for v

av(s, d dfi
V;—in) = 2A,u(s,n) — A, (Bc(s)n + f(s) + Anc(s)) + (A —-1) (BnZ—(SS) + %) +
A,nc(s) — An—= dc(s)
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dv(s,n)
an
2A,%e 2425 fOS e?425(Bc(s)n + f(s) + Anc(s)) ds — 2A,A e~2A28 fOS e2Azs (Bndc—(s)

ds+

dz(s)) ds — 2A,%ne ZAZSf c(s)e?A25ds + 2A,g(n)e 2425 — A, (Bc(s)n + f(s) +
Anc(s)) + (A —1) (BndZ—(:) + df(s)) + A,nc(s) — An dc(s)

Thus

v(s,n) =

2A,%e 2425 fOS e2A2s (Bc(s) nZ_Z + f(s)n + Anz—2 c(s)) ds —

2
2A,A e 2028 fOS g2A2s (Bn?dfi—(:) + dz(:) )d — 2A,% = e72hes fOS c(s)e?hz28ds +
—2A,s (1 n? n? n? dc(s)

2A,e72A28 [ g(n) dn — A, Bc(s); + f(s)n + A~ c(s) |+ (A —1) (B_T +

n8) 4 A, () — AT LD () (6)

. Apply boundary conditions and solve for arbitrary fuowes

v(s,—1) =
2A,%e 2428 fOS e2A2s (Bc(s) ; —f(s) + A% c(s)) ds — 2A,A e 2425 fOS e2Azs (B%dfi—(:) -
%(SS)) ds — Ay e72425 [ c(s)e?A25ds — A, (Bc(s) ; —f(s) + A%c(s)) + (A, —
1)( 1dc(s) df(s)) n Az C( ) A1dc(s) + h( ) -0 (*)
v(s, 1) =
2A,%e"2h28 fOS g2A2s (Bc(s) ; + f(s) + A% c(s)) ds — 2A,A e"2A28 fOS g2A2s (B%dfi—(:) +

%(:)) ds — A,%e2Az2s fOS c(s)e?A25ds + 2A,e" 2428 f_ll g(n)dn — A, <Bc(s)§ + f(s) +
A%c(s)) +(A - 1) (B 4 HO) g Le(s) —AZED 4 p(s) =0 (**)
*) =%
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—4A,%e 2425 fOS f(s)e?A25 ds + 4A,A e~ 2428 fos%(ss) e?h25 ds — A, e 2A28 f_ll g(n) dn +

df(s)

2A,f(s) — 2(A; — 1) =

0

Rewriting

df(s)e2A2s

—4A,% [ (s)e?P2S ds + 4AgA, [ ( L

— 2A2f(s)e2A25) ds — A, f_ll g(n)dn +

df(s)e2Az2s

2A,f(s)e?425 — 2(A, — 1)( -

- 2A2f(s)e2A25) =0

Differentiating w.r.t s

df(s)e2Az2s
ds

d2f(s)e2Az2s df(s)e?A2s)
1)( FICEEEEZL" R )_O

df(s)e2Az2s

—2A,%f(s)e?A2S + 2A,A, ( L

- 2A2f(s)e2A25) + A, — (A, —

Let Q =f(s)e?A25, rearranging

d? d
(Ay — D2 — A (4A; — 1D T2+ 2A,%(2A, +1)Q =0 (7)

This second order ODE has a solution of the form:
Q =C,e"s + C,e2"
Where i and p are the roots of the characteristic equation:

_ Az(2A4+1)
1 A-1)

Thus,

and rz = 2A2

Az(2A1+1)
f(s)eZAzS — Cle (A1-1) s + CZeZAzs

3A;

f(s) =C,e@1-D° + C, (8)

Hence

df(s)e2Azs

f_ll g(n)dn = —4A, fOS f(s)e?425 ds + 4A, fos( ™

— 2A2f(s)e2A25) ds +

_ 2A5s
26(s)erhes — 2 P (TIEZ _ 5, f(s)e2s) (©)

and
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h(s) =

—2A,%e2A2s fOS e2Azs <Bc(s)% —f(s) + A% c(s)) ds + 2A,A e A28 fOS g2A2s (B%—dz(:) —

%(SS)) ds + A,%e2Ae2s fOS c(s)e?425ds + A, (Bc(s) ; —f(s) + A%c(s)) — (A, -
1 dc(s) _ m . 1 1 dc(s)
1) (B 2 ds ds ) AZ 2 C(S) + AZ ds (10)

e. Modify the approximation of with (2) so that

A, az;zn) _ avéss,n) + c(s) — A,v(s,n) — Azc(s)

&(s,n) = — A_llfi (avéss’n) + A,v(s, n)) dn + Be(s)n + f;(s)

f. Substitute in (3) and compute new u
g. Substitute new u in (1) and compute new v

h. Continue loop until...
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