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1 Ordinary Differential Equations
1.1 Multistep Methods
1.2 Finite Difference Methods

2 Partial Differential Equations
2.1 Elliptic Partial Differential Equations
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Multistep Methods

Ordinary Differential Equations
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Multistep Methods

Ordinary Differential Equations
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Multistep Methods

Ordinary Differential Equations
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Finite Difference Methods

Ordinary Differential Equations
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Finite Difference Methods

Ordinary Differential Equations

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) = awand y(b) = §, is continuous on the set
D={(xy,y):a<x<b, —00<y<o0, —00<Yy < oo},

and that the partial derivatives f, and f,, are also continuous on D. If
1 fy(x,y,y") > 0forall (x,y,y") € D, and

2 there exists a constant M > 0 such that
fy (x,y,y)| <M forall (x,y,y") € D,

then the boundary value problem has a unique solution.
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Finite Difference Methods
Ordinary Differential Equations
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Corollary

Suppose the linear boundary value problem
Y (x) = p(X)y +a(X)y +r(x), a<x<b,

with boundary conditions y(a) = a and y(b) = /3 satisfies:
1 p(x), q(x), and r(x) are continuous on [a, b],

2 q(x) > Oforallx € [a,b].

Then the boundary value problem has a unique solution.
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Finite Difference Methods

Ordinary Differential Equations
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Finite Difference Methods

Ordinary Differential Equations

We Can get bt
Ji4= ¥i —“th By %3 % *"“”3;@")*9“5'

ORI ‘
Jinygia = 21 *h"'aj? +-\E_¢:.. asm-t 8 (h )

5 gte g owiagin 4 My SO0
h [___,
ITE.-> 80V

Computotion d di

Jin= ¥i+hy/ +_b_“-8“ -k__\é’ +h h. gm—\-BUf)

‘/* \‘ Abhinav Jha (742") I Gandhinagar 7
X MA 203, 16" April 2026 " MATHEMATICS




Finite Difference Methods

Ordinary Differential Equations
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Finite Difference Methods

Ordinary Differential Equations
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Finite Difference Methods

Ordinary Differential Equations
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Finite Difference Methods
Ordinary Differential Equations
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Finite Difference Methods

Ordinary Differential Equations
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Finite Difference Methods

Ordinary Differential Equations
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Elliptic PD

Partial Differential Equations
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Elliptic PD

Partial Differential Equations
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