6.1: Sigma notation 2

DEFINITION 1. If am. @m41. Gmso, ... @y are real numbers and m and n are integers such that m < n,
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THEOREM 4. If ¢ is any constant then
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EXAMPLE 6. Compute these sums: n ’ L\ S
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EXAMPLE 7. Find the limit: hm Z [ = +1] S
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.2: Area

Area problem: Let a function f(x) be positive on some interval [a, b]. Determine the area of the region
S between the function and the r-axis
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Solution: Choose partition points xq. 75, .... 1,1, T, so that
A=Ip<T2=...<Tpno1 < Tp =00

Use notation Ax; = r; — ri—1 for the length of ith subinterval [zi_1,x;] (1 <1 < n)
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The length of the longest subinterval is denoted by || P||— N
Use the partition P to divide the region S into strips Si.Sa,..., Sn.
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Approximate the strips 5y, Ss...., S, by rectangles Ry, Ra, ..., R,,.
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The location in each subinterval where we compute the height is denoted by x}.
The area of the ith rectangle is
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Riemann Sum for a function f(r) on the interval [a,b] is a sum of the form:
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RIGHT-HAND RIEMANN SUM:  Rn= Y f(z:)Az = Y f(a+iAz)Ax
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EXAMPLE 8. Given f(z) =2+ 1 on [0,1]
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(b) Represent area bounded by f(x) = x° + 1 on the interval [0,1] using right endpoints by Riemann
sum.

(¢) Find the area bounded by f(z) =z + 1 on the interval [0, 1].
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6.3: The Definite Integral
DEFINITION 9. The definite integral of f from a to b is

b T
f flx)dz = lim " f(«})Ax,
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if this limit exists. If the limit does exist, then f is called integrable on the interval [a, b].

If f(z) > 0 on the interval [a,b], then the definite integral is the area bounded by the function f and
the lines y =0, r =a and x = b.
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In general, a definite integral can be interpreted as a difference of areas:

b
, / flz)dr = Ay — Ag ﬁ]

where A, is the area of the region abu{re the  and below the graph of f and A, is the area of the regi
below the r and above the graph of f.
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EXAMPLE 10. FEwvaluate the integrals hyf
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Properties of Definite Integrals:
\/- fb dr=b—a
b b [
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EXAMPLE 12. Estimate the value of / (4sin® z + 3) dx
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6.4: The fundamental Theorem of Calculus

The fundamental Theorem of Caleulus :

PART 1If f(x) is continuous on [a, b] then g(x) = f f(t) dt is continuous on [a, b] and differentiable
on (a,b) and ¢'(x) = f(z).

EXAMPLE 13. Differcatiate g(x) =] e cos®(1 = 5t) dt
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THEOREM 14. Let u(x) be a differentiable function and f(z) be a continuous one. Then
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PART II If [(x) is continuous on [a. ] and F(r) is any antiderivative fort f(r) then
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the most general antiderivative
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