Integral calculus

The indefinite integral

u grating irrational functions

Integration of irrational functions, examples
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where P, (x) is an n-th degree polynomial.
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where O, _ 1(x) is an (n — 1) -th degree polynomial of undetermined coefficients and A is a constant.
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Coefficients of the polynomial Q and the constant A we obtain by deriving the above identity.
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Given integral can be solved using the substitution x —a =1 /¢.




Integral calculus

The indefinite integral

B |ntegrating irrational functions
Integrals of the form IR [z ax® +bx+ cldx.

Euler's substitutions

Integrating irrational functions using Euler's substitutions examples

Integrals of the form IR l(.?:,"w.l'cztx2 +hx4c)dx

Euler's substitutions

1. ax2+bx+c=rim’;x, a =0,
2. "u'ax2+bx+c=4.'a(x—x1)(x—x2)=I(x—x1)=£(x—x2),

3 oJax? +hx+e =ixi—J§, o= 0.

Binomial integral

Integral of the form
Ixm @+ bx"F dx
is called the binomial integral where, a and b are real numbers while m, n and p are rational numbers.
If m, n and p all are integers then the integrand is a rational function integration of which is shown above.

There are only three cases the binomial integral can be solved by elementary functions:

1. if m and n are fractions and p is an integer then, the integral can be solved using substitution x =
N

)

where s is the least common denominator of m and n.

2. if pisafractionand (m + 1)/ n is an integer, then the integral can be solved using substitution

a+bx"=t5 where s is denominator of p.

3. if pisafractionand (m + 1)/ n+ p is an integer then, the integral can be solved using substitution

ax "+ b=15 where s is denominator of p.
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The indefinite integral
® Trigonometric integrals

Trigonometric integrals of the form [ sin™ x, cos” x dx

Integrals of the rational functions containing sine and cosine, JR (sin x, cos x) dx

Trigonometric integrals of the form
[ sin™ x, cos” x dx
where m and 7 are integers, we use the following substitutions;
1) if m is a positive odd integer then, cos x =¢
2) if n is a positive odd integer then, sin x = ¢

3) if m + n is a negative even integer then,

o ot . ¢ d 1
A= — ianx= afl COS N = ————.
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If m and n are positive even integers then the integrand expression can be transformed using the following

tan x=¢ or x=tan

trigonometric identities,

sin2x=12(1—0052x), coszx=%(l+0052x) and sinxcosx:ESmZX.

Trigonometric integrals of the form
[ sin (m x) sin (nx) dx, [ sin (m x) cos (n x) dx, [ cos(m x) cos (n x) dx,
in these cases we use the following product to sum formulas,
. . 1
) sinmxsinrx= E[u:os(m —x)x—cos(m+r)x],
. 1 . .
27 sinmrcosrx= 5[s1n (m—a)x +sinlm+a)x],

31 COSMIXCOSHE= %[cos(m— 2 x+ cos(pm+r) x].
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