MAT B41: Week 9 ¥ . : Fall 2022
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Week 9: Integration over General Regions i’___l V5 w

A region R C R? is y-simple if there are continuous functions ¢; and ¢, : [a,b] — R such that:

o w
R={(z,y):a<z<band ¢;(2) <y < dola)} si‘”\‘fw o

A region R C R? is z-simple if there are continuous functions ¢; and v : [c,d] — R such that:
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—

A region R C R? is simple if it is z-simple and y-simple.

Show that R = {(x,y) : #2 + y? < 1} is simple.
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If R is y-simple we have: WL ek vy ta o\
_ | ! P pouwndl sk YU~
2y vy b\ (v outer

//fxy o / [/W) i) dy] " inkegral yaateb.

Find the volume of the region bounded described by 0 < z,y,zand 2 < 1—z —y.
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Sketch the region of integration for the following integral.
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: T
Consider the reglon R with vertices (0,+1) and (%1, 0). Evaluate the integral / / +9?) dydz. ™ ﬂ‘ |
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If R is z-simple then R = { 0\(3( b \Y (‘,{D &0 ’v }and we have: icw o LS("
: 2 5 (W
/ flz,y) dA = / {/\Yﬂ‘j’) f(z,y) dx} VAW |
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Setup the integral // ry dzdy where R = {(z,vy) : 2°> + ¢y = 1}.
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Follow-up Question: Can you guess the value of the integral? ,k/ 7 - J, ? f 7 O :)
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For what values p > 0 does the following integral converge? T M e Y [\/\_,\C{ 1S
1 ‘ uw oL ing A So
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f R is z-simple and y-simple then we have:

#2(2) ¢29)
//fxydA //¢() a:ydydac——//w f(z,y) dzdy
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Sketch the region of integration and change the the order of integration.
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Sketch the region of integration and change the the order of integration. e
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e
Calculate / / sin(z?) dzdy.
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If f: R — Ris continuous and R is simple then there is some point (x¢,%o) in R such that: ' |

/ | £0,4) 44 = f(an,0) Avea()

Big Idea: Bound the integral of f by its maximum and minimum time the area and then u?e continuity.
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