TQS 124 Autumn 2007 Quinn
CALcuLus & ANALYTIC GEOMETRY [

Sigma notation and Definite Integrals
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Illustrations.

kE—1

Rules for Finite Sums
1. Sum Rule: Y0 j(ap +bg) =D p i ar+ > 5y bi
2. Difference Rule: > 7 (ar —br) => p_jak — D pq bi
3. Constant Multiple Rule: Y )_; car = ¢ > p_; ak.

4. Constant Value Rule: >} _;c=n-c.

Some Important Sums

Zk_”iﬂ ;kgzn(n+1)6(2n+1) Zkg ( n—|—1)>

Let f(z) =1 — x + 222, Find a formula for the upper sum obtained by dividing the interval [1, 3]
into n equal subintervals. Then take the limit of these sums as n — oo to calculuate the area under
curve on [0, 3].
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Riemann Sum. For a function f(z) on an interval [a, b] the Riemann Sum

n
> fa)Ax
k=0
approximates the (signed) area under the curve from [a, b] using n intervals.
Ax=

Endpoints a = zg, z1, 22, ..., Tp_1,Tn = b:
Sample points x; lies in ith subinterval [z;_1, x;]

The definite integral of f over [a,b] is the limit of the Riemann sum Y ;_, f(z})Az as n — oo
using any choice of =} in [x;_1, z;], provided the limit exists. If the limit exists, we say the function

is integrable on [a,b].
b
| s
a

A continuous function is always integrable, that is to say

Compute fob cdx where c is a fixed real number.

Compute fob 22dx where c is a fixed real number.
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Properties of Definite Integrals

b a
1. Order of Integration: / flx)dz = —/ f(x)dz
a b

2. Zero Width Interal: / flx)dz =

b

b
3. Constant Multiple: / kf(x)dx = k‘/ f(z)dx for any number k

/ab —f(z)dx = —a/abf(:n)dzn

b b b
4. Sum and Difference: / (f(:n):l:g(:n))d:nz/ f(:n)d:n:l:/ g(z)dx

5. Additivity: / " o) + /b " fl@)de = /

6. Max-Min Inequality: If f attains a maximum and minimum value on the interval [a, b] then

b
minf-(b—a)g/ f(x)dr <maxf-(b—a)

b b
7. Domination: If f(z) > g(z) on [a, b] then / f(x)dz > / g(z)dx.

2 5 5
Suppose that /1 f(x)dz = —4, /1 f(x)dz =6, and /1 g(z)dx = 8. Find
Jy f(x)dx JPf(z) - g(x))do J5 f(x)dx Sl9(x) — f(2)ldz
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