http://mww.mapleprimes.com/questions/148272-How-To-Find-The-Double-Integral-With-Maple

> restart; interface(version);

Classic Worksheet Interface, Maple 17.00, Windows, Feb 21 2013, Build ID 813473
I > (cos(y)*cos(x)+cos(x)+cos(y))/(3+2*cos(x)+2*cos(y)+ 2*cos(y)*cos(x))(3/2):
L:=unapply(%, X.y);

'l’/Pi/4*Int(Int(L(x,y),y =0..2*Pi),x=0 .. 2*Pi )" '%'=evalf(%);
cos(y) cos(x) + cos(x) + cos(y)
(3712)

(3+2cos(x) +2cos(y) +2cos(y) cos(x))

L:=(xy) -

R

21 2T
j j L(x,y) dy dx | =-0.999999999999995
0 0

1
4
> myRange:=0 .. 2*Pi;

#myRange:= 0 .. Pi;

plot3d(L(x,y), y=myRange, x=myRange, axes=boxed, or ientation=[-135,30]):
plots:-spacecurve([t,t, 1/9], t=myRange, axes=boxed , color=red, thickness=3):
plots:-display(%%,%);

'L(0,0)": '%'=simplify(%);
TL(Pi-x,y)=L(Pi+x,y),L(x,Pi-y)=L(x,Pi+y), L(x,y)=L (y,X)]"; map(is,%);

myRange:=0.. 2T

g
’0"’:‘
SR
SRR

“‘t‘{\\

3
i
«,::;ii's‘\ I “\\ \\\ ;;gé;f:ff':::
0{ ..:::‘::f:“‘§:\\{\ 'I' “\%‘ ,f;l;%:ﬁ»‘;&z,; i:’to
. ‘ax\\\ \\,,/,,5;;'«;; v
051 s“‘g‘f\{\\\\\k\i I ﬂill /
] (I \\\{\ ' »

1
L(0,0) =

[L(T[_ X, y) = L(T[+ X, y)v L(Xv = y) = L(Xv T+ y)v L(Xv y) = L(yv X)]
L [true, true, true]

By symmetry reduce to the first quadrant

r > '1/Pi*Int(Int(L(x,y),y =0 .. Pi),x =0 .. Pi)": "% ‘=evalf(%);

1
;J J L(x, y) dy dx = -0.999999999999994
0’0

> “in’(x,RealRange(0,Pi)), ‘so use base change’, cos( X)+1 = (2*1)"2/2;

L x O RealRange(0, 1), so use base change, COS(X)+1=2t2

> Int(L(xy)y 0 .. Pi): 'Int(%,x = 0 .. Pi)};

—0




value(%): subs(int=Int, %);

rhs(%):

Change(%, cos(x)+1 = (2*t)"2/2, t): subs(t=x, %): ¢ ombine(%):
“*=map(collect,%, EllipticK);

convert(%, hypergeom);

V:=rhs(%):

“=evalf(V);

JHJHL(X, y) dy dx
00

cos(y) cos(x) + cos(x) + cos(y)

(3+2cos(x) + 2 cos(y) + 2 cos(y) COS(X))( '2)
0

TU .TT

m
4 EllipticK(24/ —cos(x) — 1) cos(x) + 5 EllipticK(2+/ —cos(x) — 1) — 3 EllipticE(2+/ —cos(x) — 1) dx

4cos(x)+5

o

1
2EllipticK(21x+/2) 6 EllipticE(21x+/2) .
X

4/—x2+l 4/—x2+1(8x2+1)

11 2 11 2
Tthypergeom| 55 [1],-8x 3 1thypergeom 22 ,[1], -8

/\/—X +1 4/—x2+1(8x2+1)

=-3.14159265358976

dx

o

. > op(1, V): AB:=op(%);

B1l:='convert(B, hypergeom, "raise a")'; #convert(%, hypergeom, "lower b");
“Zop;

11 2
Tthypergeom[[i, 5} [1],-8x ) Srthypergeom([ } [1], - ]

A, B:= )
4/—x2+l 4/—x2+1(8x2+1)

B1 := convert(B, hypergeom, "raise a")

) 3Tthypergeom[[2 2} [1], —8x2)

Al —x2+ 1

r > 'Int(Int(L(X,y),y =0 .. Pi),x =0 .. Pi)};
“='Int(A+B, x=0 .. 1)";

“='Int(A+B1, x=0 .. 1)

expand(%): simplify(%, size);
evalf(%);

ITTTL(X, y) dy dx
00
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=-TT -
Al —x2+ 1

=-3.14159265358979

dx
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> 'Int(A/Pi+B1/Pi, x=0..1)";



“=g:
value(%);
evalf(%);
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