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1.19 Derivatives

The addition and multiplication on R is what makes the set Ogp = {f: R — R} form an R-algebra
with addition, scalar multiplication and multiplication given by

(f+9)(x) = f(z)+g(z), (cf)(x)=cflz), (f9)(z)=f(z)g(z),

for f,g € Or and c € R.
A derivative with respect to x on Og is the function j—m: Or — Og such that
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for f,g € Or and ¢ € R and where x denotes the identity function id: R — R.

Theorem 1.16. (Chain rule and power formula)

Theorem 1.17. Ifn € Z>( then
% =na"! and ddf =e".
Theorem 1.18. Ifa € C then
d x® a1l dlogz 1 dsinx d cosz .
dr dr = de " de . ome

1.20 Integrals

The integral is backwards of the derivative,

if 9 =f then /fdx =g,
dz

so that

/df dxr = f, up to a constant.
dx

The product rule gives the formula for integration by parts:

/udvd:n =uv — /vdudx (since d(uv) = u@ + ’Ud—u)
dx dx x

The chain rule gives the formula for substitution:

/d —/ d—vd (si ced—u—d—ud—v
uav= | gt W e T dvda
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