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* m-step linear multistep method is

y'(t) = f(t, y)

is defined by

g.; Yit-mtbiftimgit
for i = my , M

. ....-11 M72 : chi : Ea ,
Ebjy are constanta

yo =2
, Y= 21

...., Ym- 1
= Xm--

-gitsanyi + a , bit +90bithbistit, Sin,

n bof(i-2
, Yiz) + hb , f(tit, Yi-1) +hbif(ti ,yi) +hbsf(tit, Yir)
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RK-methods : YiH = 4 (ti , yi) -> Some function] Explicit methods -

-

it -> depends on i
,

i-1
, -..,

0-

Yit=Hi , yi, tit
,Yin) -> Implicit method

it- depends on its
,

i

, . . .

.

0

Adam-Bashforth
-

y0
= 2

, Y ,
= &1

, Yedz
, Yz= 23 - 4th order multistep OCh")

Six= Si+ (55f(+i
, yi) -59f(+i+, Yi+) +37f(+i- 2

, Yiz)- 9f(iz,Yi]
-Explicit

Adam-Moulton

Tod
,

Y1-d1 , Yz= &2
- 4t Order OCh")

YiH = yit [qf(i
, Yit Hafti, yi) - 5f(ti,Yi-fHiz,Yi

~

↳>Implici
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do: Initial Condh

↓ dr
,
...: Explici RK-method; foreg: 21 : Y ,

= Eule method

E2: Ye= Euler method .
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IVP:dy = flt,y) ;

atb-Time- dependent egulationo

y(a)=2

Boundary value Problems (BVP) :

Y"(1) = f(x, 2, 9) ;
a =n+b

I

y(a)= 2 = y(b) =B a
b

y=2 y= b

d+Total

f(x, y) = y+L 2-Partial

# = Ly.:1 + y is not afunctiono of
24
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Theorem
Suppose that the function f in the boundary value problem

y′′(x) = f(x, y(x), y′(x)), a ≤ x ≤ b,

with boundary conditions y(a) = α and y(b) = β, is continuous on the set

D = {(x, y, y′) : a ≤ x ≤ b, −∞ < y < ∞, −∞ < y′ < ∞},

and that the partial derivatives fy and fy′ are also continuous on D. If

1 fy(x, y, y′) > 0 for all (x, y, y′) ∈ D, and

2 there exists a constant M > 0 such that

|fy′(x, y, y′)| ≤ M for all (x, y, y′) ∈ D,

then the boundary value problem has a unique solution.
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Corollary
Suppose the linear boundary value problem

y′′(x) = p(x)y′ + q(x)y+ r(x), a ≤ x ≤ b,

with boundary conditions y(a) = α and y(b) = β satisfies:
1 p(x), q(x), and r(x) are continuous on [a, b],
2 q(x) > 0 for all x ∈ [a, b].
Then the boundary value problem has a unique solution.
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↑

↓(1, Y ,y) = Pliiy' + gkily + vski)
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↓ I[
a= in i bIn =un+ 1

h :
viatin for io,

y" Pigi+aifitii e Yi : ykil: P=Phil

compute independent of other derivative terms
,

i.e
,

Use a Taylor series
y ,

" depend on Yi : h-; [i can be anything)
Cit= Y(xith) = yi + hyi +By" +0(h) .

it
,

i- ) i+2
,

i-2

Yit= Yi +ht-

an) [ = y i
"

= (Dix -bi)-yy( - 04

Substitute
Order
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we can get better!

Sit =gi-h
Add-O+

giH +Yi = zgi +hy++04

=> Ii"=-Leii
W

LTE-> OChY

↑mutationo
yi=-gi + O
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&

-

Sit = Yi-hy+G
Subtract ② fromD

git-Dit = zhy'+ +(

=>Di= + Oh - I orde term

gi-
Central difference y"

yi=-Forward
of 1order derivative ↓

->

different)
- yi-

I I

upxi-1
Lith

Ii" = e-iti-Central differencing for 2 order derivativa
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Using Central differencing.

Yi" = Pi Yit qiyi +ri

-zeithi =Pi-gigidit
(i)+

=;(()()y=

=

(+)y+ ( = -+d

: (t+ 3
= M2

i=n-1
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i=n

(tent
B

=> ( + ((yn+ + (+2)yn= ven-()B
Collect : Ay=b

where I = [y , y1 ... 3n]
-

↑
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be

Mriti I
rn-(-

#ample : 2"= 4(2-1) =
0 &M2) (10) = 0; y(1)=2h= 0 -25

> I

xu=0 =0. 25 v05370.75 cre
y=0 y=2
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y=gityir ->Subs in equation

(it-Lyitdi) = Plyi-vi

i= 1 , 3)↳y+yo
= 4(y ,--Hy =-

b2

=> (4 -z)y, +-y= - 1

E2; ayy+ Y1
=4(ya- x2) = ( )y ,

+(z-4)+ 2y= -4x05
H2 ==2

Ib: 34 235-32 =4(33-(( + (=4)yz=4x0- 75 -2
42

= -3 -E
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- (E+4)

[c0 E

Prawback
1 Computation of new values require re-grilling (re-meshing) or interpolation.
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