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Steinmetz Solid Volume

[El—DInt

Numerical
procedure

DInt(f(Z), Xy Xyr Yir Yyr Oy ny]::

RK (a, b, n):=|M:=dn_AdamsMoulton ([ 0], a, b, n, D(x, y))

eval [M rows (M) 2]

D(y, u):= D(x, v)::[f(x’ Y)]

RK[xl, X, nx]

RK[yl, Yy ny]

Unit vectors of - 1 qi= 1 100c ¢ ¢ —cd d 0 0 d d
cylinders J3 J2 U:=[010c ¢ —c ¢ d—-dd d 0 0
(k)= col (U, k) 00lc—cc ¢ 0 0 d—-dd-—-d
Normal in spherics & sin(0)-cos (o) £ (x)= R
Position vector of n:=|sin(6)-sin (o) max[N ::norme(n><u(k)”
the surface cos (9) k
Radius of the R R =1 V(k, R):= 3
cylinders £ — (r(x))
(6, p)i=eval g -sin(0)
Volume v —vx] - -
err (Vx)i=——-— 8-DInt[f(e, ), 0, 5, 0, 5, 20000, 20000]
= V:=V(k,, R,|=341.3544 3 V,]=0.01%
k=1 2] (k27 R V2:=%6-R4 =341.3333 ez (Vy)
= vV:=V(k,, R,|=300.0283 3 V,]=0.04 %
ky=[12 3] (37 Rq) v,i=8-(2-42) R, =299.9227 err (V]

k,:=[4567]

ko i=[8..13]
koi=[1..7]
Maple code

restart: with(linalg):

V==V(k4,Rl]=4.5466 V4==12~(2-,‘/?—4/€)=4.5472

v=:v(k6, Rl]=4.3041

o

err(v4]=O.Ol

o

err(VG] =0.03

v =:%6-(3+2-4/?—4-,/?):4.3053

v=:v(k7, Rl]=4.2803
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c:=1/ sqrt(3): d :=1 / sqrt(2):
U := matrix([ @ File Edit Wiew Insert Format OSpreadsheet Window Help -8 x
[1) 0) 01 C) c) c) _c) dl d) e) e) d) d]) oy 1 T I | 1 1 T z r == 1 1 1
(6, 1,0, ¢ ¢ -, ¢ d-d d d o e |[OSHBR[S] [ [[][Z[T][SE6FE (<[]
[0, 0, 11 C, -G, C, C, 01 0) d: 'd) d) 'd] 1 ] ) ) ] )
N
n := vector([sin(theta)*cos(phi), sin(theta)*sin(phi), -
cos(thetaz]): ) V2 = V([1, 2], R 4); G
V := proc(K, R = B ;
local N, r, f; V3 = WV({[1l; 2, 3], R 4);
N := [seq(norm(crossprod(n, col(U, iy ‘—7},72),“;’, F9 0 o m m ‘{4 AT EV( [?"', S‘r B, Fle B LY



K)1; o Created usin g @ IrTee Vi Vé‘ :‘:‘=7H V:f lEl "i, bt‘,‘ {;Llﬂt I?l,' HIJ l‘ :”13] . e b
r R / max(op(N)); b

f := abs(r~3 * sin(theta) / 3); v7 :=Vv(I[1, 2, 3, 4, 5, 6, 7], R 1);
return 8 * evalf(Int(Int(f, theta = @ .. Pi/2), phi F2? =341.3333344

=0 .. Pi/2, epsilon = le-3));

end proc: F3=12999231153

4 =4.547515887
Vo = 4305210600

R4 :=4: R_1 :=1:

V2 := V([1, 2], R_4);

V3 = VEEL 23 31, r)<_4>; i V7 = 4280148573
V4 := V([4, 5, 6, 7], R_1); [} |

Vé6 := V([8, 9, 10, 11, 12, 13], R_1);

V7 := V([]-: 2, 3, 4, 5, 6, 7]) R_1)3

Alvaro appVersion(4)="1.75.9678.0"



