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A ccum ulation FunctionsandDe n̄ite Inte gr als

SignedA r e a

N O TE : the value of
Z b

a
f(x )dx isisnotalwaysthe e xactsam e num be r asthe size ofthe ar e a A betwe e n

the function f(x )andthe x -axis.

In e ach ofthe following casesw rite down e xp r essionsinvolving the de n̄ite inte gralofthe function f(x )
betw e e n aandb
A .W he n f(x )¸ 0 ove r the inte rvalofinte gration [a;b],

B.W he n f(x )· 0 ove r the inte rvalofinte gration [a;b],

C.W he n f(x )¸ 0 from a· x · c andf(x )· 0 fro m c · x · b,

O ne can com p ute a de n̄ite inte gralby knowing the a r e a itre p re se nts.

E X A MPLE Find
Z 4

¡2
5 dx .
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R e callthe function L(b)=

Z b

1

1
x

dx fro m the lab.In words,L(b)re p re se ntsthe (signed)ar e a betwe e n

the curve f(x )= 1=x andthe linesx = 1andx = b,whe r e b> 0.

E xe rcises
Use the gra p h above to assistyou in answe ring the following q ue stionsin sm allgroup s.

1.W hatisthe value ofL(1)? (W rite itoutasa de n̄ite inte gralandconsultthe gra p h.)

2 .O n the gra p h,indicate L(2 )(W rite itoutasa de n̄ite inte gralandconsultthe gra p h).

3.W hich islarge r L(3)or L(5)? (W rite the m outasde n̄ite inte gralsandconsultthe grap h).

4. In fact,can you dete r m ine whethe r L(b)ism onotonically IN CR E A SIN G or m onotonically DE-
CR E A SIN G on [1;1)? E xp lain your answ e r.

5.A sbgetslarge r,doesthe rate ofchange ofL(b)getsm alle r o r large r? In othe r wo rds,for large r
valuesofbism or e andm or e ar e a being accum ulatedor less? A nothe r w ay to think aboutthiswoudl
be to think aboutwhatL 0(b)lookslike asbincr e ases....

The function L(b)iscalledan accum ulation function for 1=x .
Let'suse the answe rsto the q ue stionsabove to gra p h L(b)ve rsusbfor b>1on the axesabove.

D e finition
The fo r m alde n̄ition ofan acum ulation function F (X)ofa function f(x )on the inte rval[a;X]is
give n by:

F (X)=
Z X

a
f(x )dx


