Math 211

| ecture #2




Interval of Existence

The largest interval over which a solution can
exist.

e Example: v/ =1+ ¢y? with y(0) =1

General solution: y(t) = tan(t + C)




Geometric Interpretation of

y = f(t,y)

If y(¢) is a solution, and y(t0) = yo, then
y'(to) = f(to,y(to)) = f(to, o).
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Autonomous Equations

General equation:

d d
F=rfty F=t—y

Autonomous equation:




Equilibrium Points

Autonomous equation:
d d
2 =fy) F=yl-y)

e Equilibrium point:




Between Equilibrium: Points

o % = f(y) > 0 = y(t) is increasing.
dy _




Separable Equations

General equation:

Separable equation:

d
T =9Wh(t) G =tsecy




Solving Separable Equations

d
= tsecy

dt

e Separate the variables:
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Integrate both sides

/Cosydy:/tdt




11

Solve for y

1
Sln(y) — §t2 —I— C
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Solving Separable Equations

The three step solution process:
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Examples

oy =ry
o R = Sl \ith R0)=1,-2, —1

1+ R
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Why It Works

Y = gt

dt
LY _ ) if gly) #0

g(y) dt




