
Math 12 0 Sp ring 2 001Class2 3: W ednesday March 2 8
O the r N um e ricalInte gration Te chniq ues

1.(a)Sketch a (large !)grap h ofa function f(x )thatisdecr e asing andconcave down ove r [1;5].

(b)Draw on your gra p h above four r e ctangleswhose ar e asr e p r ese ntthe Le ftHandR ie m ann Sum

a p p r oxim ation for
Z 5

1
f(x )dx .

(c)IsLEFT(4)an unde re stim ate o r an ove r estim ate for the de n̄ite inte gral? (LEFT(4)standsfor the
Le ftR ie m ann Sum with 4re ctangles).
(d)How aboutLEFT(10)?

(e)How aboutR IGHT(10)?

(f)How aboutMID(1)? MID(1)m e ansthe R ie m ann Sum with 1inte rval,sam p ledatthe MIDPO IN T
ofe ach inte rval.(Sketch a ne w grap h,ifne cessary).

(g)How aboutMID(2 )?
MID(10)?

W e don'tne cessarily have to use rectanglesto ap p r oxim ate de n̄ite inte grals.W hy notuse trap eziods?!

2 .(a)A p p r oxim ate the de n̄ite inte gral
Z 3

1
x 2 + 1dx using four trap ezoids.
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(b)W rite e xp re sionsfor LEFT(4)andR IGHT(4)for the above de n̄ite inte gral.Do notsim p lify.

(c)W hich islarge r,TR A P(4),or [LEFT(4)+ R IGHT(4)]/2 ? W hy?

For any function,TR A P(n)=

3.Conside r again the de n̄ite inte gral
Z 3

1
x 2 + 1dx .

(a)Do esTR A P(4)give an ove r estim ate or an unde r estim ate ?
(b)IsLEFT(4)a bette r e stim ate for the actualvalue ofthe de n̄ite inte gral,or R IGHT(4)? W hy?

Do esMID(4)give an ove r estim ate o r an unde re stim ate ?

4.N ow conside r
Z 3

1

1
x

dx

(a)Do esTR A P(4)give an ove r estim ate or an unde r estim ate ?

(b)Do esMID(4)give an ove r estim ate or an unde r estim ate ?

5.E r r or in N um e ricalInte gration
Pre viously w e hadshown thatwhethe r LEFT or R IGHT isan unde r-or ove r-estim atesde p e ndson
whethe r the function isIN CR E A SIN G or DE CR E A SIN G on the inte rvalofinte gration.Thatis,the
e r r o r LEFT or R IGHT m akesde p e ndson the DE R IV A T IV E ofthe function being inte grated.

W hatfe atur e off(x )do you thinkdete r m ineswhethe r MID or TR A P givesan ove r-or unde r-estim ate

ofthe value of
Z b

a
f(x )dx ?


