Double Integr‘als Using ode solvers for double integration
One variable case

(P(X)::XZ.COS[Xz]_2.ln(x)+3 [a p]:=[17] N:=1000

Rkadapt[o,a,b,N—l,D(t,U)::w(t))N2=—1.1494 b
maple fcp(x)dx =-1.1494
a

Two variable case Following the one variable case, we can define

dint (f#, a#, b#, c#, d#, U#, u#, O#):=

[ sx# Nx# sy# Ny#]:=O# [ x# v# wh C# D#]::num2str[[ U U# up ot d#]]‘

str2num[concat("f#(", X#,",",Y#, "), numZStr(f#)])

str2num[[concat("c#(", w#, "):", C#) concat ("d# (", w#, "):", D#)]]

Iy# (x#, z#):=|Ix# (t#, v#):=T# (x#, t#)

str2num(strrep("el(D(O,c# (x#) ,d¥# (x#) ,Ny#-1, Ix#),Ny#,2)", "D", SX#))
str2num[strrep("el(D(O,a#,b#,Nx#—l,Iy#) ,Nx#,2)", "D", Sy#])

dint (f#, B#, U#):=

if num2str Unknowns[[B#l B#3]] ="0"

dint f#, B# ,, B# , B# , B Ut | U#Z], U# |, dint

4’ 2!

else

dint u# 2 u# 1], U# o dint

f#,B# ,B# , B# , B# ,
4 2 3 1

b d
ac

dint (f#, B#)::Idint (f#, B#, Unknowns (f#)) where B is the box

dint ::[ "rkfixed" 100 "dn ExplicitRK45" 100] default ode solvers

Two variables - Rectangle domain
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Two variables - Double Interal type I

[a b]=[~23]

w

2 3
Z:=X.Y+YV c:=0.02-x -1

dint |z,

di=2_0.1.x° 2 r’\\
R

b d b d
=13.1114
c maple f‘[z dydx|[=13.1114 -
ac

Two variables - Double Interal type II

z—x.y.e_x 3:23'2}/ [cd]l=[-11] ! !
1L
b=y 42
. b d db i
dint |z, ”:6.5791 °
c maple ‘[Jﬂzdxdy =6.579
c a s
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‘General Domain

Triangular domain

— X Z:=X.y
Di=max|[|x—-14+Yy
-y
dint |z.(D<0), |} *||=0.0418 —=0.0417
"looll™ 7 24
Circular domain
R .=
2 D:X2+y2_R2 Z:X2+y2
R R 4
. A _ .R
dint | z (D<O),[_R _R‘ =25.1774 = =25.1327
Elliptical domain
[a B]:=[2 3] 2 2 3.x-2.y
2= (5) +[5)
== +|=] -1 4
a B Z:=e
. a B
dint (D = .
z - <O)'[_a_[3” 31.561
As type I: J(o—x)(a+x)-B
YO =
o
. a o
dint | z, Y 11=31.6341
—a —Yyo maple | evalf
As type II: XO'_,‘/(B_y).(B_A'_y)'.o(
o B
, X0
dint |z, P ”:31.6346
—x0 —f
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I J‘zdydx =31.6377
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maple | evalf \f ‘[zdxdy =31.6377
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