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1 Before you start

Definition: a function f = g where P and @) are polynomials is called a rational function. When deg@ >
deg P then f is called a simple rational function. If on top of that, f is of the following types:
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Then f is an elementary rational function.
1.1 Working stages
1. Changing a general function to a rational function.
2. Moving from a certain rational function to a simple rational function.

3. Moving from a simple rational function to an elementray rational function.

4. Solving the integral of elementary rational functions.

1.2 Claim

The following always happen
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1.3 Proof
1.4 Moving from a simple rational function to a sum of elementary ones

Order of operations: R(x) = ggg

1. We will split Q(z) to a product of irreducible items.(The items are: (z—a)", (z2+px+q)", p>—4q < 0
Q@) =Q1 Q2 ...-Qn
2. for every item of the type Q; = (z —a)* we will write the sum Al a T )2 ST )k and for every
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item of the type Q = (2% + px + ¢)* we will write the sum:
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If degP < deg@ then we will split the denominator. g = ﬁ = f_la + (x’ii)g + ...+ (xAg)k +
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1.6 Moving from a rational function to a simple rational function

In order to move from a general rational function to a simple function, we will use long division.
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1.7 Full example

Stage 2
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Stage 3 Guiding line we will find the roots and divide Q[(z — a) for the root a.

242 +1
:c—l) 2 422 —x—1
— 3 +x2

22 —x

— 222 + 2
r—1
—x+1
0

— @+ 2@ 1)
22 — 1 A By By

= 22?7 — 1=

C-D@+1)? 7-1 241 (@+ip
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We will compare the coefficients

a+ By =2
2A+ B>, =0 = A=
A— By — By = (—1)



Stage 4:
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1.8 Example from a test
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1.9 Moving from a general function to a rational function

e =

Signs: we will mark with R(fi(x), fa(z)...fx(x)) a rational function where f; are its variables.
for example:

b cosx + 1 z+1

- AL = ,fi=cosz, fo =sinz, h = R(fi1,
sinz + cosx + 7 Ao+ T h f2 (f1, f2)



1.9.1 example
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