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Riemannian

Suppose we want to approximate the area under the

graph of a function y=fCx ) , over the interval Ca
,
b ]

.
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We break [ a ,
b ] up into n sub intervals

,
of lengths

A Xi , 4×2 , . . . , Axn . We then pick one point in each
sub interval .

Call the Kth such point Xk .

Then

( RS ) AT fcxg ) is Xgtfcxz )AXz+ . . .
-1 f ( Xn ) Axn .

-
called a Riemann stem for f on [ a , b ]

.

( In the above picture , all Axis 's are the same
,
and Xk -

- the
left endpoint of the Kth sub interval

,
for Is Ksn

. )



p . 2
Week 10 - Monday , 3/18

£×ampMpeprt mate the area under thegraph of fad ¥-1
,

over El , 63 , using
10 intervals of equal length , and

left endpoints .

Solution
.

Ty . fcx )

"
.

.I Xk 6

Note that DX k =

= 42 for all k .

So by ( RS )
,

A I f Cl ) . Ya -1 f C 42 ) . Yat f (2) . Ya t
. . .

+ f ( "12 ) . 42

= 42 . ( ful -1 f ( 312 ) t f ( 2) t . . .
tf ( ' 42 ) )

= ya . C TH + E t T.lt
. . . + ME )

= 6.8257 .

[ Later
,
we'll see that the true area is

A =

-23 ME = 7.4536 . . . ]

General notes .

#ift her notice , we'll take all sub intervals to
have equals length , call it DX . Then

,
if we're using

n sub intervals , we have
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La ) A left endpoint Riemann sum is when Xk -
- the left

endpoint of the Kth sub interval , for Is KS h .

DX DX DX
→ → a . a →

#
X ,

-_ a Xz Xz
° . -

Xk , Xk b

In this case ,

× , = a + (K -
1) DX

( start at x=a ,
then do k - I

jumps
of length Axl , or by

note ' ,

*=a+ckiyb Foe:&: srlxefst
.

2b ) Similarly , a right endpoint Riemann sum is when Xk= the

right endpoint of the Kth sub interval for each k
, so

that

*=a+kfb; EETY.ao.EE Idiot

( Wedump k times instead of k - I
.

)

[ There are also midpoint Riemann sums ,
where

xk -

- at Ck - Ya ) ( bns )
,

and so on .
]
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Example 2
.

Tix ample I above
,
what are the formulas for

the left and right endpoints Xk ?

Solution
.

Left endpoints :

Xk -
- at Ck - 1) C6 = It Ck - D

.§ = I + talk . I) ( Is Ks to )
.

Right endpoints
:

Xk = at k .C6 = It k . = I + Ik Cl Sk Elo )
.


