
형선 형 변 환

2장 Continuous System

제어계측공학과 자동제어실험실 Linear Transformation



Linearity

1. Linearity
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Linearity

- Time Invariance

Continuos)(1 tx )(1 ty Continuos)()( 01 ttxtx −= )()( 01 ttyty −=
time system

)(1 tx )(1 ty
time system

)()( 01 ttxtx )()( 01 ttyty

- Linear Time Invariance (LTI)

When a system if both linear and time invariant, 
it is called a linear time invariant (LTI) system

- Causality

its current output depends on past and current inputs 
b f ibut not on future input.

- Stability

if the system input is bounded, 
and if the system output is also bounded, it is called that 

the system is stable (BIBO)y

제어계측공학과 자동제어실험실 Linear Transformation



Linearity

HomeWork #1)
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위 함수들이 선형인지 비선형인지 판단하고 그 이유를 증명하시오.
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미분방정식

2. 미분방정식의 종류
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전미분방정식
(Total Differential Equation)
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미분방정식
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미분방정식

3. 변수 분리형 미분방정식

xf
d
dyyg = )()(

cdxxfdyyd

dxxfdyyd
dx

+=

=

∫∫ )()(

)()( 일반해 :  적분상수를 포함한 해
특수해 :  초기조건에 의해 적분상수가 정해지는 해

)(xyfyy ∫∫ )()( )( 0xy

E l ) dyExample)

11

0

d

y
dx
dy

=+

ln1

111

cxydxdy

dxdy
ydx

dy
y

+−=→−=

−=→−=

∫∫

)(,

ln

cxxccx eKKeyeeey

cxydxdy
y

==∴==

+→

−−+−

∫∫

if y = 5)0(

제어계측공학과 자동제어실험실 Linear Transformation

)(, yy
xey −= 5일반해 특수해



미분방정식

4. Homogeneous Linear Equations
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미분방정식
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미분방정식

Example)
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미분방정식

Example)
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미분방정식

Example)
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미분방정식

HomeWork #2)
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미분방정식

5. Non-Homogeneous Linear Equations
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해법해법
1. 보조해를 찾는다.
2. 특수해를 찾는다.
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미분방정식
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