
Approximating the area under a graph  and above the -axisB
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Find shaded area (it is called ):   ??          Find the shaded area (it is called :   ??P P œ V Ñ V œ% % % %
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In both pictures there are 4 rectangles:  their bases are of equal length, .?B œ œ#! "

% #

In , the height of each rectangle is the distance up to the graph at the P% left endpoint.  So the heights are
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In , the height of each rectangle is the distance up to the graph at the V% right endpoint.  So the heights are
   0Ð Ñß 0Ð"Ñß 0Ð Ñß 0Ð#Ñ" $
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Therefore sum of areasP œ œ 0Ð!Ñ B  0Ð Ñ B  0Ð"Ñ B  0Ð Ñ B%
" $
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and         sum of areasV œ œ 0Ð Ñ B  0Ð"Ñ B  0Ð Ñ B  0Ð#Ñ B%
" $
# #? ? ? ?

In -notation, we could write! ! !À V œ 0Ð!  3 BÑ B œ 0Ð3 BÑ B%
3œ" 3œ"
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And we could write:                     P œ 0ÐÐ3  "Ñ BÑ B%
3œ"

%! ? ?

Because  is    the area under  above , and0 P C œ #B Ò!ß #Óincreasing underestimatesß %
#

V% overestimates it.

If we use a larger number of subdivisions, should give a better (under)estimate of the area under the graph,P%

and should give a better (over)estimate of the area under the graph.   Turn over for a short table.V%
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