Calculus 141, section 8.5 Symbolic Integration
notes by Tim Pilachowski

Back in my day (mid-to-late 1970s for high school and college) we had no handheld calculators, and the only
electronic computers were mainframes at universities and government facilities. After learning the integration
techniques that you are now learning, we were sent to Tables of Integrals, which listed results for (often)
hundreds of simple to complicated integration results. Some could be evaluated using the methods of Calculus 1
and 2, others needed more esoteric methods. It was necessary to scan the Tables to find the form that was
needed. If it was there, great! If not...

The UMCP Physics Department posts one from the textbook they use (current as of 2017) at
www.physics.umd.edu/hep/drew/Integral Table.pdf.

A similar Table of Integrals from
http://www.had2know.com/academics/table-of-integrals-antiderivative-formulas.html
is appended at the end of this Lecture outline.

Example F from 8.1: Evaluate I e sin x dx using a Table of Integrals. Answer: %ex (sinx —cosx)+C

If you remember, we had to define 7, do a series of two integrations by parts, then solve for “I =".
From the Had2Know Table of Integrals below:

08. [ e**sin(br) dr
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Identifya=  and b= , then plug those values in, and voila!

Now, with the development of handheld calculators and personal computers, much more is available to us,
including software that will do all the work. The text mentions Derive, Maple, Mathematica, and MATLAB,
and gives examples of Mathematica commands. You’ll be using MATLAB in Math 241 and several other
courses. [Be careful — software sometimes works in the complex plane, not just the real number plane!]

Example F from 8.1: Evaluate I e* sinx dx using MATLAB. Answer: %ex (sinx —cosx)+C

>> syms X
>> int (exp(x) *sin (x))

ans =
- (exp (x)* (cos (x) - sin(x)))/2

Notice that 1) MATLAB assumes integration “dx” since x is the only defined variable, and 2) MATLAB does
not puta “+ C” in its indefinite integrals.

Example F from 8.1 revised: Evaluate IO% e” sinx dx using MATLAB. Answer: %(e Z (? - %D +%

>> int (exp (x) *sin(x),0,pi/3)
ans =
(exp(pi/3)*(37°(1/2)/2 - 1/2))/2 + 1/2

Notice that 1) “syms x” was not needed, since we had previously defined our variable, and 2) parentheses in
the answer are very carefully placed by MATLAB.



So, why do we have to take courses like Calculus I and Calculus II to learn integration techniques if we have
software that will do it for us?

Two reasons:

1)

2)

Example A: Evaluate j e dx using MATLAB.
>> int (exp (-x"2))
ans =
(pi”(1/2) *erf (x))/2

The “erf (x)” is MATLAB’s error function.

There are some functions whose integrals cannot be evaluated. This is why we need the numeric approximation
methods of section 8.6.
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Basic Formulas

8. sin(z) = cos(z — 3)

0. sin®(z) = 1 — cos®()
10. sin(2z) = 2sin(x) cos(x)
11. cos(2z) = 2cos’(z) — 1
12. tan(z) = 1;%&}1'}

13. asin(z) + beos(T) =

va? + Psin(z + tan! 2)
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Natural Logarithms
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