
 

Approximating Areas
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Let's workwith a particular example

Find the area under the curve y x between x 0
x 4

Here the base interval is 0,4 total length 4 0 4

Lets divide this interval in 4 equal pieces then the
length of each subinterval will be 4 4 1 Ax

Then our 4 subintervals are
Io I 1,2 2 3 13,4

Now we try to approximate the area using rectangles

Left EndPoint Approximation

We pickthe left end points of the subintervalsthe height of the rectangle will be the functionalvalues
ofthose leftendpoints of their corresponding rectangles

Io I 1,2 2 3 13,4
fn x heights are f01 0 f17 1 f 2 4 f 3 9



So left endpoint approximation for 4 subintervals is

f o An f 1 An f 2 Art fts Ax
f o f 1 f 2 f 3 An 0 1 4 9 1 14

gset year

4.16 4.16

13.9 3.9
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Right EndPoint Approximation

We pickthe right end points of the subintervalsthe height of the rectangle will be the functionalvalues
ofthoseright endpoints of their corresponding rectangles

Io I 1,2 2,3 3,4
fn x heights are feb1 f 2 4 f3 9 f 4 16

So rightendpoint approximation for 4 subintervals is

R 4 f 1 An f 2 An f 3 Art fe4 Ax
If 1 f 2 f 3 f 4 An 1 4 9 16 1 30

Note The actual areaA is always between the left
endpoint approximation right endpointapproximate
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The more subinterval you take the more
accurate area approximation you get ie

Lima leftend approx him rightendapprox A

So for n subintervals An our

subintervals are

o 48,414 44.4
Then Ln 710 f 4 f E f 1 f 414 Ax

oh A 1 12 4 5 144 4

E02 4 42 441 4 11
44.02 422.12 42.24 44 n 2 then1 4

4 041224 n 2 n 1

13 047 24 n274 n 1

433 12 24 n 2 n if
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Now limo Ln limits
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deg3 withcoff 1.1.22
deg3 with coeff 1
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Now since A is between Ln Rn for any n

By n N we have A him Ln himRn 43.2


