integration

indefinite integral definite integral properties
F(X) is antiderivative of f(X) if F’(X) =f(X) pertor o {a ™ HorX X Ko %o = b} ey
norm of partition |0| =max AX, }Cf (X )dX = c}f(x)dx cER
if F(X) is antiderivative of f(x) then tk is an arbitrary point in the subinterval [x k—I'Xk] Axk =X, =X, a a
b b b
F(X) +C is also antiderivative of f(X) f(x) ) f[f(x) + g(x)]dx = ff(x>dx + fg(x)dx
t a a a
differentiation limit rules
/\ f f(x)dx = 0
F(x)+c f(x) . . X :
AX a b
~— ' ff(x)dx = —ff(x)dx
integration definite integral ° 2
indefinite integral (operation to find antiderivative) b n if the limit of additivity
ff(x)dx = ‘Ini‘rD) f(tk )AX . ‘F;)i(tiesrgann's sum ) )
[1(x)dx =F(x) +c . [ H(x)dx = [f{(x)dx + [(x)dx ¢ €[a,b]

function f(X) is said integrable on [a,b]

table of antiderivatives Fundamental Theorem of Calculus differentiation

(x) F(x) T ek =Fb)-F(a) S Jite=it

a

X’ i n=-1 Area iu(x'ftdt= u(x)[-u'(x) = flv(x)|-v'(x
n+1 if f(x)zO for all xe[a,b] then dXv(xI() 1{ ( )] ) [ ( )] )
1 |X| @ definite integral is interpreted as the area under f(X) over [a,b] comparison
= In|
X if f(x)s 0 foral X E[a, b] then if f(x)z 0 on X E[a, b] then
. . definite irvﬂegral is interpreted as the negative area between f(X) }f X)dX .
e € and x-axis over [a,b]
e” - . L
™ 3 Numerical approximation of definite integral it f(X)z g(x) on XE[a, b] then
£(x,) regular subdivision AX = b-a X,=a+kAx b b
a* ax f(x_) o on n subintervals X = k =0,1,...,n ff (X)dX zfg(x)dx
Ina ﬂ a a
b
X, X, A= ff(x)dx =A +.+A, symmetric interval
Inx xInx - x Ax a

Left-Hand Sum f(X) iseven if f(—x): f(x)

sinx - COSX [( ) ( )]
A =|f(x,)+.. +flx ,)|Ax i a a

f(x)dx =2 | f(x)dx

COS X sinx a2 . . f( v {( v

an Inlcosxl f(xk) Right-Hand Sum
2 _

A z[f(x‘ )+ +f(xn)]Ax
cot x Injsinx]|

j' f(x)dx =0

-a

sinh x cosh x f(xm +xk] Mid-Point Sum

cosh x sinh x i
A =|f Xo X, +.+ Xos ¥Xy AX :
2 2 Average Value of Function f( ) over [a,b]

u - substitution
I ) f(x)dx
ff[u(x)]u’(x)dx _ ff(u)du Trapezoidal Rule fave, _ fb(
a

A =[ix,)+28x,)+ . +2f(xn_‘)+f(xn)]%

Mean Value Theorem

If function f(X) is continuous on [a,b]

integration by parts Simpson's Rule

fudv =uv —fvdu

then there exists a point Z E[a,b] such that

A= {f( )+2[ +.. +fxn‘)]+ . f
f(z) =1

average
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