
Math 12 0 Sp ring 2 001Class4: W ednesday Janua ry 31
A r e a,R ie m ann Sum sandSum m ation N otation

1.Sigm a N otation.
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2 .Using R ie m ann Sum sTo C om p ute A r e as

Sup p ose w e w antto n̄dthe ar e a A
ofthe r e gion describedbelow :
0· x · 2 ,above the x -axis,and
below f(x )= x 2 + 1.

(a)Sketch andshade the
r e gion describedabove.

(b)In the shadedre gion draw two r e ctanglesof e q ualwidth,neithe r ofw hich go esabove the
curve f(x )= x 2 + 1.

(c)The width ofe ach r e ctangle is .
The heightsofthe two r e ctanglesar e and .
The sum ofthe ar e asofthe two r e ctanglesis .

(d)Finda bette r estim ate for
the ar e a ofthe shadedre gion A
by r e p e ating the above p ro cedure,
butthistim e with FO UR re ctangles.
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(e)R e p e atwith 100 re ctangles! Justw rite the ap p ro p riate e xp r ession,butdo note valuate it.
Thisexp r e ssion iscalleda R ie m ann Sum .The ge ne ralfo rm of a R ie m ann Sum for a give n
function f(x )e valuatedatp ointsse p aratedby ¢ x is

Pn
k=1f(x k)¢ x .

(f)R e p e atwith n r e ctangles,inste adof100.

Can you se e how thisexp r e ssion hasthe fo r m ofa R ie m ann Sum ?

(g)T he large r n is,the m o r e thisestim ate is.So,the E X A CT value ofthe a r e a can
be w ritte n dow n as:

3.Using O the r Sam p le Points.

O n thiswo rkshe et,w e have be e n doing le ft-handR ie m ann Sum s.Thism e ans:

In e ach \sub-inte rval" w e usedthe e ndp ointto calculate the heightof e ach
r e ctangle.

T he r e w asno sp e cialre ason to use LE FT-handsum s.W e couldjustasw elluse R IGHT-hand
R ie m ann Sum s,ande ve rything w ouldstillwo rk the sam e (e xce p tin thise xam p le w e'dhap p e n
to getove r-estim ates).In fact,aslong asyou e valuate the function atSO ME PO IN T in e ach
sub-inte rvalandm ultip ly by the size ofthatsub-inte rvalandaddup your p roductsw e stillget
a R ie m ann Sum .

IF,in the LIMIT,the R ie m ann sum sgive the sam e e xactnum be r r e ga rdlessofsam p le p oint
THE N thisnum be r iscalledthe value ofthe de n̄ite inte gr al.

(W e'llshow thatthisistrue in a num be r ofcasesin lab.)

Gr o up W o r k
Co m p ute the right-handR ie m ann Sum ap p roxim ation for the a r e a A,using two re ctangles,and
the n again using four r e ctangles.

Let'salso use the m idp ointR ie m ann Sum to obtain ap p roxim ationsfor the ar e a A,using four
r e ctangles.


