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What Is a Derivative?

e The rate of change of a function.

e T[he slope of the tangent line to the graph of
a function.

e [he best linear approximation to the




What Is an Integral?

e The area under the graph of a function.




Ditferential Equations

y =ft,y) Yy =2ty




Equations and Solutions

y =f(ty) Yy =2ty

A solution is a function y(t), defined for t in an
interval, which is differentiable at each point and

satisfies




Example: ¢ = 2ty

Claim: y(t) = e’ is a solution.

e Verify by substitution.
Left hand side: y/(t) = 2tet
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Types of Solutions

For the equation ¢y’ = 2ty

2 . : : .
o y(t) = 2e'" is a solution. It is a particular
solution.

o y(t) = Ce'” is a solution for any constant C.
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Initial Value Problem

A differential equation & an initial condition.
e Example: yy' = —2ty and y(0) = 4.
o General solution: y(t) = Ce " .

e Plug in the initial condition:
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Normal Form of an Equation

y = f(t,y)

Example: (1 +t2)y’ +y° =t°




