MAT137

o Today: Integration of rational functions.

e Homework before Tuesday's class: watch video 10.1.

Boris Khesin MAT137 February 2, 2023 1/15



Rational integrals
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The integral of secant

Compute

/ sec x dx

using the substitution u = sin x.
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Repeated factors

1
1. Calculate /—dx forn>1 =
(x+1)"

— A=
2. Calculate /wdx = K - T
(x +1)2 (et
2x +6

3. Calculate m dx

X2
4, Calculate /mdx

5. How would you calculate

polynomial

?
(X+1)3 X !

MAT137



&K gg—%\) Ax :(%Jc\) e +C

& T :
—h+t
Sl "\
XAL= W & dM -V\&\ o
dAX = du :\I(
o [EM _(grobe
&) IR
= &A\x‘b\\&-
5-5 u=xtl o X=u-( XL:@~\)$\AL*ZMH

XZ:&J(\)”L_ 2 (x+1)+ | dx = oy

MAT137



T, &@_ _ S(Utz—Zu €)Y
X+)?

= (-2 w ) A=

MAT137



Irreducible quadratics

1
1. Calculate /x2 1 dx and /xz)—(|— 1 dx.

Hint: These two are very short.
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x4+ x+1

Hint: Transform it into one like the previous ones
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Messier rational functions

1. How could we compute an integral of the form
e A
polynomial ;
Ix
(c+ 10%(x +2)
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Messier rational functions

1. How could we compute an integral of the form

polynomial dx ?
(x+1P(x+2)

2. How could we compute an integral of the form

/ polynomial dx ?
(x+1Px+2)x*(x2+1)(x2+4x+7)
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A harder antiderivative

1. Calculate

d [arctan x] d X
dx ’ dx |1+ x2|°

2. Use the previous answer to calculate

/ﬁdx
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3. Calculate



