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Ordinary Differential Equation
● Initial Value Problem

Fi
rs

t 
O

rd
er

 O
D

E

Se
co

nd
 O

rd
er

 O
D

E



M. Reza Mozaffari Physics Group, University of Qom Lecture-22

● Ordinary Differential Equation (Initial Value Problem)

● Euler Method (Explicit Method)
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Growth Factor: Stability Condition
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Example:

Stability Condition
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● Ordinary Differential Equation (Initial Value Problem)

● Predictor–corrector methods (Implicit Method)
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● Ordinary Differential Equation (Initial Value Problem)
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● Ordinary Differential Equation (Initial Value Problem)

● Leap-Frog Method (Explicit Method)
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● Ordinary Differential Equation (Initial Value Problem)

Euler Method

Fi
rs

t 
O

rd
er

 O
D

E

Leap-Frog Method

● Leap-Frog Method (Explicit Method)

Leap-Frog Method

Leap-Frog Method



M. Reza Mozaffari Physics Group, University of Qom Lecture-22

● Ordinary Differential Equation (Initial Value Problem)
Fi

rs
t 

O
rd

er
 O

D
E

● Leap-Frog Method (Explicit Method)

Leap-Frog Method

Leap-Frog Method



M. Reza Mozaffari Physics Group, University of Qom Lecture-22

● Ordinary Differential Equation (Initial Value Problem)

● Stability of Leap-Frog Method (Explicit Method)
Fi

rs
t 

O
rd

er
 O

D
E



M. Reza Mozaffari Physics Group, University of Qom Lecture-22

● Ordinary Differential Equation (Initial Value Problem)

● Stability of Leap-Frog Method (Explicit Method)
Fi

rs
t 

O
rd

er
 O

D
E



M. Reza Mozaffari Physics Group, University of Qom Lecture-22

● Ordinary Differential Equation (Initial Value Problem)

● Stability of Leap-Frog Method (Explicit Method)
Fi

rs
t 

O
rd

er
 O

D
E

let’s set



M. Reza Mozaffari Physics Group, University of Qom Lecture-22

● Ordinary Differential Equation (Initial Value Problem)

● Stability of Leap-Frog Method (Explicit Method)
Fi

rs
t 

O
rd

er
 O

D
E



M. Reza Mozaffari Physics Group, University of Qom Lecture-22

● Ordinary Differential Equation (Initial Value Problem)

● Stability of Leap-Frog Method (Explicit Method)
Fi

rs
t 

O
rd

er
 O

D
E

One of the solutions will have a 
magnitude greater than 1, making the 
leap-frog method unstable.
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But, if              is purely imaginary, i.e.
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