DEFINITE INTEGRATION
Properties of Definite Integration
Property 1

b
If, f f(x).dx = 0. Then, the equation f(x) has
a

at-least 1 root in (a, b), provided f(x) is continuous

Property 2

b b
(P ( f f(n,x).dx) = f Ity e f(n, x). dx
a a

Property 3

b
f %(f(x)).dx = F()18 = f(b)  f(a)

However, if f(x) is discontinuous in a,b at x = ¢
bd cd bd
L d—x(f(x)).dx = j; &(f(x)).dx + fc +&(f(x)).dx

Property 4

If g(x) is the inverse of f(x) and f(a) = ¢ & f(b) = d
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g b,,, : A bl
faf(x).dx+f g(x).dx = (bd — ac)

Property 5

b b
f f(x).dx = f f(t).dt x- t (Independent of choice
a a

of independent variable).

Property 6

fa bf(x). dx = — j; af(x). dx

Property 7 (used for Ix|, {x}, [x])

L o fa ) ] "), dx
Property 8

f_ af(x). dx = J; (f(x) + f(-—x)). dx

a
0, I f{x) is odd 2 f f(x).dx if (x) is even
0

Property 9

Lbf(x). dx = j;bf(a +b —x).dx
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Property 10

J; zaf(x). dx = J; af(x). dx + fo af(Za —x).dx

0, if f(2a — x) = —f(x)
o 2
o {2f f(x).dx, if f(2a — x) = f(x)
0

Property 11
b 1
f f(x).dx = (b — a) f f((b — a)x + a)dx
a 0
Newton-Leibnitz rule
i Y1 o pal
= ( I f(x,y)dy) = J,o f Cey)dy

DI of Periodic Functions
Property 1

fo nTf(x).dx =n. J; Tf(x). dx

where 'T' is the period of the function and n € N.
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Property 2

j; a+an(x_). dx = n. fo Tf(x). dx

Property 3

nT T
f f(x).dx = (n — m).f f(x).dx
T ()

m

Property 4

fa b+an(x). dx = L bf(x). dx

+nT
Limit of the sum

PREON ¥
r=r, Al
EPILE
m —-.f{—) =
n-oo n n dX f(X)
r=r s ¢
- dlm 3
Limit of the sum
/2 /2 T
f sin” xdx = f cos"xdx k= ﬁ, if nis even
° 3 1,  ifnisodd

o (n—=1)(n-3)(n-3)..(1or2)
nn-2)(n—4)..(lor2)
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