MTH132

Chapter 4 - Integrals

Appendix E - Sigma Notation

Definition(s) 0.1. If a;,, a1, - -

.,0p_1,0ay, are real numbers and m and n are integers such that m < n, then
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Zai:am+am+l+"'+an71+an

i=m

Definition(s) 0.2. This way of short-handing sums of many numbers is called sigma notation (uses the Greek letter 3
“Sigma”). The letter ¢ above is called the index of summation and it takes on consecutive integer values starting with

m and ending with n.

Theorem 0.3. If ¢ is any constant then:
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Theorem 0.4. Let ¢ be a constant and n a positive
integer. Then
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2 The Definite Integral
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Theorem 2.1 (Definite Integral). If f is integrable on [a, ], then

where
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Remark 2.2. The definite integral, /
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dx = lim Zf(xi)Ax
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Az and r; = a+iAx
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f(z) dx gives the net area between the curve f and the z— axis.
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Example 2.3 (Instructor). Evaluate the following sums
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Example 2.4 (Instructor). Write th sum: V3+VA+ - +425

in sigma notation

Example 2.5 (Instructor). Use the definition of the definite

3
1
integral to verify that / (m;—) dr =3
1
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Example 2.6 (Instructor). Evaluate the definite integral / (x2 + 1) dz
1

Example 2.7 (Student). Evaluate the following sums
3

1. Z 931

i=—1

2. ) (1—i)(2+1)

=0

Example 2.8 (Student). Write th sum: /3 — 5+ V7 — V9 +--- + 27
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Example 2.9 (Student). Evaluate the definite integral /

-1

in sigma notation

(1:2—17+1) dzr
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Example 2.10 (Student). Evaluate the definite integral / f(z) de.
1

Where f(x) is given by the function to the right.
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Example 2.11 (Student, Bonus: as time allows). Prove that / 22 dr = 3 a4



