
 

I2elaitailvalueProll
When modeling n syctin
1 know initialstateofsystemHavereasonable systemevolution model
3 Wantpredictive capability
Ex Let To be temperatureofobjectTa ambientTemp
D T I To circledteary
2 date k CT Ta Newton's Law ofcooling
3 TEI Tat To Ta e t solateon
Note To Ta cooling

To Lta heating
Formalize as problem

Sbe III ECT Tal

subjectb Tco To

This is called an initial value Problem
In General
Initial Value problems
Solve deden feey y y 1 NoteSoloing nthorder is like

undoing n deviate Ss
subjecth yeses Yo we put up n degrees finitialcondition y coed y freedom So we need n

conditions
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So c tz and y ne solves the IVP I
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y c cosset Sinan solves y 16y oSolve the IVP

y t16y O

i ly E16

If y ccostse t ca na tr is A solve 1 then it mustbetruethat
ye Tz and yC I Tzs

t yc I c cosIf t C sin If Ec IfCz
t yc I 4c hi If 4a cosIf 4C Ez 4c FE

Thuswe mustsolve thesystem
F c t ICz F
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They y Icostu I siata solvesthe IVP i


