
Advanced Topics in Geometry F1 (MTH.B506)
Linear Ordinary Differential Equations

Kotaro Yamada
kotaro@math.titech.ac.jp

http://www.math.titech.ac.jp/~kotaro/class/2023/geom-f1/

Tokyo Institute of Technology

2023/06/13



Ordinary Differential Equations

d

dt
x(t) = f

�
t,x(t)

�
, x(t0) = x0 (⇤)

I Existence
I Uniqueness
I Regularity on initial conditions and parameters
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Example

d

dt
x(t) = f(t, x(t)) = �x(t), x(0) = x0.
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Example

✓
x(t)
y(t)

◆
=

✓
x0 cos!t+ y0

! sin!t
�x0! sin!t+ y0 cos!t

◆
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Example

dx

dt
= 1 + x2, x(0) = 0.

Advanced Topics in Geometry F1 2023/06/13 5 / 6



Example

8
>>>>>>><

>>>>>>>:

dS

dt
= ��SI

dI

dt
= �SI � �I

dR

dt
= �I
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