We begin by defining the area of acircle, in polar coordinates.

nesop= I [6_]1 =1;
Pol ar Pl ot [r [6], {6, 0, 2 x}]

Herel define a second circle, with different boundaries. The equation is not important.
r2fe_] = Cos[e] +Sin[e];
Pol arPl ot [r2[e], {e, 0, x}]
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out[258]=
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If we compare the two circles by subtracting the equations, we can see where their radii are equal: at 0 on this graph.
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np121= Pol arPl ot [r [6] -r2[e©], {6, 0, =w}]

out[212]=

There are two places where the radius is 0, when 6 (the angle) is equal to 0, and %

npzei= Sol ve[r [6] -r2[e6] =0, 6]
b
out[228]= {{9 - 031, {9 - E}}

The new defined shape is shown below, where the second function creates an indent in the first circle. Because the areawill always be an angle of 2, we
can use this method to define the shape. We simply subtract or add as needed to the current shape. Where the angles are equal (i.e., where the shapes
intersect), we define intervals, and on those intervals use stored shapes to define the addition or subtraction of that shape. The below's shape intervals are

{r(9)|gseszn},{rz(e)msas g}.

in23z= Show[Pol ar Pl ot [r [6], {6, /2, 2x}], PolarPlot [r2[e], {6, w/2, 7}]]

05

Out[233]=
0.5 1,0
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\n[237]::f —r[e]zdle—f —r2[e]’de
o 2 o 2

s
out[237)= —
2

Here we calcuate the area of the shape.

27 ] 7T
inze6:= Sol ve [J. E r2de == E, r]

0
1

out[266}= Hr > ‘E} {r - E}}

1
nes4)= r4[e_1 = —;
A2

Pol ar Pl ot [r4[e], {6, 0, 2 x}]

out[255]= L L

-0.4 -0.2
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ne1)= Show[Pol ar Pl ot [r [e], {6, m/2, 2x}], PolarPlot[r2[e], {6, n/2,
Pol arPl ot [r4[e], {6, 0, 2x}, PlotStyle » Red]]

out[261]=

10

Finally I've calcuated a circle whose areais equal to the area of the irregular shape— just for kicks.
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