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Integration MethodsExample:
◮ We 
an do the following 
al
ulation using integration bysubstitution:

ˆ xex2dx . (1)
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Integration MethodsExample:
◮ We 
an do the following 
al
ulation using integration bysubstitution:

ˆ xex2dx . (1)We just use the substitution u = x2, and thus du = 2x dx .Hen
e, Equation1 now be
omes
ˆ 12eudu = eu + C

= ex2 + C ,for some 
onstant C.We 
annot use integration by substitution to do the following
al
ulation:
ˆ xexdx . (2)We have to use a di�erent method.



Di�erentiation Re
apRe
all the produ
t rule of di�erentiation:Let f (x) and g(x) be two di�erentiable fun
tions. Then
(f (x) · (g(x))′ = f (x) · g ′(x) + f ′(x) · g(x)By the Fundamental Theorem of Cal
ulus:

ˆ

(f (x) · (g(x))′ dx =

ˆ f (x) · g ′(x)dx +

ˆ f ′(x) · g(x)dx
(f (x) · (g(x)) =

ˆ f (x) · g ′(x)dx +

ˆ f ′(x) · g(x)dx ,

http://archives.math.utk.edu/visual.calculus/4/ftc.9/index.html


FormulasHen
e
ˆ f (x)g ′(x)dx = f (x)g(x) −

ˆ g(x)f ′(x)dx . (3)



FormulasHen
e
ˆ f (x)g ′(x)dx = f (x)g(x) −

ˆ g(x)f ′(x)dx . (3)Let u = f (x) and dv = g ′(x)dx .



FormulasHen
e
ˆ f (x)g ′(x)dx = f (x)g(x) −

ˆ g(x)f ′(x)dx . (3)Let u = f (x) and dv = g ′(x)dx .Then du = f ′(x)dx and v = g(x).So Equation 3 gives
ˆ u dv = uv −

ˆ v du.Mnemoni
: Ultra-Violet Voodoo.Dont forget to in
lude the term dx with the terms u and dv!Inde�nite version:
ˆ ba u dv = uv |ba − ˆ ba v du



ExampleRe
all Example 2,
ˆ xexdx ,We 
hoose:

◮ u = x be
ause its easy to di�erentiate;
◮ dv = exdx be
ause its easy to integrate.



ExampleRe
all Example 2,
ˆ xexdx ,We 
hoose:

◮ u = x be
ause its easy to di�erentiate;
◮ dv = exdx be
ause its easy to integrate.So
◮ du = 1 dx and v = ex .Thus

ˆ u dv = uv −

ˆ v du
= xex − ˆ ex · 1dx
= xex − ex + C ,for some 
onstant C.



Integration by Parts: Advi
e.
◮ How do we 
hoose what to di�erentiate and what to integrate?

◮ A

ording to LIPET!!Preferen
e for Di�erentiation: Best top, worst bottom.L is for Logarithm;I is for Inverse Trig Fun
tions;P is for Polynomials;E is for Exponential Fun
tions;T is for Trig Fun
tions.Note: It is better to integrate by substitution than it is to useintegration by parts.Examples & Drills: Link

http://archives.math.utk.edu/visual.calculus/4/int_by_parts.3/index.html

