How to read the tables

Below a short overview over the different colums is given. To use the quadrature rules only the last two rows (ShunnHam & Reference) are of importance. As these two columns contain all the information needed to build the quadrature method. The column
’'ShunnHam’ indicates how to combine simplex quadrature rule into the correct Duffy transformation. The column "Reference’ gives the location of quadrature points on the reference element. Here the reference Tetrahedron is: (0,0, 0), (1,0,0), (0, 1,0),(0,0,1)
and the reference triangle is the: (0,0),(1,0),(0,1).

The table also contain more information that was used for the identification of the correct Duffy transformation after the relative coordiantes transformation.

No.

Internal numbering of the subdomain. If there are two numbers
there, this means that the two domains have the same shape and
can be easily tranformed into each other. For the affected tables
the transformation is given above the table.

Domain.

Integration bounds of the subdomain after relative coordinate
transformation.

Corners

Corners of the subdomain domain in (z,x)-coordinates.

Idx

As it is difficult to find transformation from a refrence subdomain
to the actual subdomain by hand, a brute froce algrithm was use
to find a good mapping and this number in dicates which mapping
was chossen.

Mapping

Mapping from the reference subdomain for which one can find a
suitable Duffy transformation quite easily to the actual subdo-
main.

Attention: The coordinates reverse to (x,z) instead of (z,x).

&; resp. n; are points on the reference subdomain transformed by
the mapping in the previous column.

Transformed points on in the original coordinates (x,y). Form the
Duffy transomation the shape of the refrence subdomain can be
deduced.

Tensor-Product

Duffy transformation to the hypercube.

ShunnHam Duffy transformation of the more economical simplex tensor-
product.
Reference Coordinates of the quadrature points on the reference elements.

Triangle-Triangle

Positive Distance

No. | Domain (x,y) Tensor-Prodcut | ShunnHamm | Reference
0<2: <1 | ;=& | &=21 Si=1 1-&

) O0<wy <z | 22 =8 | §2 = T122 §2 = T2 “= { &2 }
O<yr <1 | =& | =13 §3 =1 v{l—ﬁg}
0<y2<wy1 | y2 =& | &4 =324 §a=1yo §a

Common Vertex

Relative coordinate transformation: 2z = (z1, z2, Y1, y2)

No. | Domain (z,y) Tensor-Prodcut | ShunnHamm | Reference
01 <1 |21 =& | & =2 &= [1—¢&]

) 0<z20<2z | 22=8 | & =12 §2 = T2 u:: &2 |
0<z3<z1 | y1 =& | §=1z123 §3 =111 oo |16
0<z4 <23 | y2=2E4 | {4 =x17374 §4=T1Y2 [ &
0<z3<1 |11 =8 | &1=m §1=11 11— &)

) 0<z4<2z3 | 22=8 | & =m122 §2 =1y u:: €4 ]
0<zn1<z3 | y1=%& | § =213 §3=z111 I &1
0<20<21 | y2=§2 | {4 = 317374 §4 = T1Y2 | &2




Common Edge

Relative coordinate transformation: (x1, 21, 29, 23) = (1, Y1 — 1, Y2, T2)

No. | Domain Corners Idx | Mapping (z,2) (z,9) Tensor-Product | ShunnHam | Reference
12 <0 17 [-1] [o] [o] [o] [o 10 0 0] T8 T =4 G=m &= o1&
) 0<2<1+2z 0 O | {01 O] (L {1] | 43 0 0 -1 0] |2s=- Ty = &4 §2 = 1122 §2 =2 | &
0 S Z3 S 29 — 21 0 1 0 0 0 1 01 -1 0 29 = 52 — 53 Yy = §1 — 53 53 = T1T2T3 53 = T2Y1 P -1 — (fl — 53):|
22—z <x <1 LI Loty 00 0 1 Yo =& — &3 | &4 = 1xax4 §a =192 | 28
-1<2 <0 —17 To 0 0 0 1 0 0 0] r1 =& x1=§&1 S1=11 Si=1 " -1_51
0<2<1+2z 01| |o] |of |of |1 000 —1| |2z1==& Ty =& §2 = 1172 §2 =2 3
2 10 - ;
zp—21<23<1 Lyqop (op (1t 00 1 =1V | oo=8&—& | m=6—& | & =12073 G=zn | |1- (61— &)
23 <z <1 o) [ 010 0] 5-g Yo =83 — &4 | §a = mmow3zy | {4 = Tl [ S
0=z =l 07 0] [0] [1] 17 10 -1 0] |M=a-8 | n=a-G|a=n fi=m 1 (& - &)]
u =
0<z:<2zn of o] o] o] |1 00 1 0] ~=2=¢& Ty =8 — &3 | {2 = 1122 §2 =12 | &2 — &3

3 1 -

0<z3<1l—2 01 101 1| (O [O 00 0 1 20 = &4 ==& §3 = 117273 §3 = Toy1 _|1=&
o [1] [1] [o] |0 01 -1 0 _ _ _ _ T g
zz<z1<1-—2 L L L L L | m=-"8 | yp=%4 §4 = mixow3wy | €4 = Ty !
0<2 <1 o1 Tol ol Tol 17 M1 0 0 —1] 1= -&4 | 1=~ | L=n S1=11 " 1 — (51 — 54)_
21 <22 <1 0| [0] [1] 1] |1 000 1 21 =& Ty =& — & | §2 =122 §2 =12 | & —&
4 1 -
0<z3<2z—2 O {0 {Of [1] |0 0 1.0 0 20 = &2 y1=2¢& §3 = T1T273 §3 = z21 v — 1- 51]
mo—m < <1—z | 00U [ ]0] 00T " -t | =6 §4 = T1@owzry | 4 = T2y | &
0<% <1 o1 Tol ol Tol 17 1 0 0 —1] 1=~ | n1=6a-& | L=n Si=11 " 1 — (fl — §4)
71 <22 <1 of o] |o] [1] |1 000 1 21 =48 Ty =8 — & | o= x122 §2 =2 | &
) 1 -
zp—21<23<1—2 Op [0} (1] 1] |0 001 0 z2 = &3 v1=4& §3 = T1@273 =y | _|1- 51]
z3<m<1-—2 0] 11 L L1 [0) 010 - -t =6 §4 = T1@owzry | {4 = Tl | &
Common Face
Relative coordinate transformation: (z1, 2,21, 22) = (21,%2,Y1 — T1,Y2 — T2)
Reference A: (£, 2) = (x,—z), Reference B: (Z,2) = (v + 2z, 2)

No. | Domain Corners Idx | Mapping (z,2) (z,y) Tensor-Product | ShunnHam | Reference A Reference B
0<% <1 o1 Tol Tol Tol 1 10 o o] |[T1=& T =& 1= S1=11 [ 1-& [1— (& — &)
~ A N u = u =

1/6 21 <2 <1 ol [0] [o] |1] |1 . 1 =1 1 0| |Z2=8&—&+8& |22=8 -6 +E& | & =n112 §2 = @2 &1 — &+ &3 &1 — &

5y < i1 <1 o |1 (1] |1] |1 0 0 0 1 5H=6& Yy =& — & &3 = 217013 &3 = 13 U:-l—(£1—§4)] o — 1-¢& }
22 <29 <1y 0) 1OF 1) (4 L 0 L0 s=g y2=8 —& §a = T1@ox324 | L4 = T3l &1 —& §1—&+&
0<zm=l 0 o] [o] [17 [1] 10 0 0] |"=8 n=4 G=mn S D I ue |1 -&)

25 0<2 <% ol ol |o] |o] |1 ) 0 1 —1 1| |22=86—&+& |2=8—§+8 | &=n112 §o = T2 €2 — &3+ & §2— &3

2 <3 <1 Of (1] {1] (1] [T 0.0 1 0]]2=¢6 1 =6 — &3 §3 = 17273 §3 =3 v — 1—(51—53)] v | 176 }
B << -2+ | V1O 10 L] 0 0 0 11 5=-g y2 =& — & €4 = TZox3xs | &4 = T3l [ &8 S2 — &t
1<% <0 (17 [o] [0] [o] [o 10 0 1] |[T1=8-& T=6-& &= &= u'l—(§1—§4)] u'l—&]

3/4 0<% <1+4% ol (o] [of o] |1 10 01 0 —1| |Z2=86&—-& T2 =& — &4 §o = 1172 §2 = T2 | &—& &2 — &3
<1 <1+% O O] (L 2|t 00 0 =1} | 2 =-¢& ==& {3 = L1273 §3 = w3 v — 1—51] v — 1—(51—54)}
Zp Sdp < I O 107 Loy i i 0 01 Al s =66 y2 =8 — & §a = ;Tox3xa | &4 = T30 $2 =& 2 &

Tetrahedron-Triangle
Positive Distance
No. | Domain (x,y) Tensor-Product | ShunnHam | Reference
0<z1 <1 |1=86 | &G =m S1=x1 1-&
0<zo <1 | 22=E | {2 =m122 §2 = T2 u= & —&
1 0<zz <m2 | 23 =E&3 | {3 = 217273 §3 =13 €3
0<y1 <1 | y1=81 | &a=m4 §1=11 U_F_ﬂ
0<y2<uy1 | y2=E5 | §5 = maw5 §s = Y2 &




Common Vertex

Relative coordinate transformation: ' = (z1,x2, T3, y1, Y2)

No. | Domain (x,y) Tensor-Product | ShunnHam | Reference
0<xn<l|z1=& | &=21 §1=m 16
0<20<21 | Z2=§ | &2 =112 §o =12 u= |& — &

1 0<23< 2 | xz3=&3 | &3 = 117273 &3 =3 | &3
0<z<zn |y=& | &a=1174 Sa=n191 |, = -1_54}
0<25<24 | Y2=25 | & = 212475 §s = T1Y2 L &
0< <l |z1=E8 | =11 S1=1u1 [1— &,
0<z5;<z4 | ®2=& | &2 =m122 §2 =12 u= & — &

2 0<z1 <2 |23=6 | {&3=muas §3 =111 | &
0<z<z | y=§& | &a=mw324 §4 = Y172 v — [1- fl}
0<23<20 | Y2=8 | & =z1x30475 | &5 = Y123 &

Common Edge

Relative coordinate transformation: (1,21, 22, 23, 24) = (1, Y1 — X1, Y2, T2, X3)

No. | Domain Corners Idx | Mapping (z,z2) (x,y) Tensor-Product | ShunnHam | Reference
“lsas0 11 [~1] [~1] [o] [0] [o] [o] [0 100 0 0 n=4a n=4a fi=m fG=m [1-6&
0<z<lt=n oflo]|o]]o] ol [1]]|1] |1 0000 —1 2 =& T2 = &3 2 = 1122 2 =22 u= & —&
1 0<23<29—21 0 1 1 0| |0f [O] 1] |1 6 01 0 0 -1 2o =& — &5 r3 =&y &3 = x12273 &3 = a1 | &
0<2 <2 0 0 Lop oo jop (1 00 100 23 =§&3 y1 =86 — &5 §4 = T1T2T3Y1 §4 = TaYo v — [1— (& - 55)]
29 —21 <mwy <1 R 00010 24 = &4 Yo =& — &5 §5 = T1T2Y2 §s = x221 =&
“l=zsl —1] [-1] [o] [o] [o] [o] [o] [o 1 00 0 O n=4 =4 fL=a fG=mn [1-&
0<2<1+2 0 ol lol lol lol 1ol 1] |1 000 -1 0 21 =—-& T2 = &2 §o = T2 §o = w2 u= & — &
2 22—21<23<1 1 1 O (Of [1f |1] |1] |1 42 001 -1 0 20 = &3 — &4 r3 = &5 &3 = x12073 &3 = o1 L &s
0< 24 <23 0 L]0 J J Lo |t 010 00 23 = &2 y1 =& —& §4 = T1T2T3Y1 §4 = TaYo v — [1— (&~ 54)]
23<z, <1 S o o0 0 z4=&5 Y2 =& — & §5 = T172Y2 §s = xa2 [ G
0<2 <1 o1 Tol Tol Tol T11 T 70 0 -1 0 r1 =8 —& r1 =68 —& §S1=11 §1=m1 [1— (& — &)
0<zp<2z ol o] (o] [o] |o] |1 000 1 0 2 =& Ty =8 — & o = 2172 o = a2 u=| & —&
3 0<23<1—2z1 ol [o] (1] |1] |of |1 1 000 0 1 29 = &5 x3 = &3 — &4 €3 = 112073 €3 = Ty | & &
0< 24 <23 Op {01 0] 1) (O] |1 010 -10 23 =28 — &4 =& §4 = 21727391 §4 = Tayo v — 1 51}
23< w1 <1—21 0] L L L 10] L 0 01 ~10 24 = &3 — &4 Y2 = &5 &5 = T1T2w3y1Y2 | {5 = To23 L &
0<z<1 o1 To7 Tol Tol Tol 1 10 0 0 —1 1 =8 —& 1 =28 =& §1 =11 §1 =11 [1— (&1 — &)
721 <z <1 ol lol 111 (1] 111 |1 000 0 1 21 = &5 x2 = &3 — &5 §o =117 §o = T2 u= £ — &
4 0<z3<zo—2z | [0] |O] |O] [1] [1] [O 2 01 00 0 2y = & x3 =& — & €3 = 112073 &3 = w1 | &—&
0< 2z <z 01 (Of (O (O 0 0010 -1 z3 =168 — &5 y1==5& §4 = T1T273Y1 §4 = Tay2 v — 1 fl}
22—z < <1-21 O] LU L L L L 0000 z4 =8 — &5 y2 =& &5 = T1x2x3Y1Y2 | §5 = T223 L &
0<z <1 "ol Tol Tol ol Tol ol 11 1 -1 1 0 0] | BTG [ n=a-801+8 | G=n &= (1 (61— &+ &)
71 <z <1 ol lol 1ol ol [1] [1] |1 0 1 -1 0 0| |sn=8&&—& o = &3 §2 = 1172 §2 = T2 u= & —&
5 20 —21<23<1—2 O 10 {1 (1] (1] |1 [O 98 0o 1 -1 01 20 =6 — &3+ & | 13 =&4 &3 = x12013 &3 = a1 L &4
0<2z <=z OLLOL O (L] (O (1] |0 00 10 01 5 =g y1 =¢&1 §4 = T1T2T3Y1 &4 = Ty v — 1-& ]
23 <11 <1-—21 O L LU L LD o 0 010 24 = &4 y2 =& —§3+ &5 | §5 = m1m273Y0 §s = T2y121 2 =& +6s




Common Face

Relative coordinate transformation: (x1,xe, 21, 22, 23) = (1, X2, y1 — X1, Y2 — Ta, T3)

No. | Domain Corners Idx | Mapping (z,2) (z,9) Tensor-Product | ShunnHam | Reference
-1<2 <0 11 =11 T o 01 1ol Tol To 70 0 0 0 T =& T =& &1 =m &1 =m 1-&
—1< 2 <2z 1l b=t f=a t=1! ol tol lo 01 0 0 0 xe = &2 T2 = &2 §o = w112 §o = o u= [& — &
1 0<23<—2 0 1 0 1| |o|l |o] o] |[581 |0 O -1 O 1 2 =&+ & T3 =& — &4 &3 = 112073 & =13 §3— &
-z <z <1 1 1 1 L jop (o) |t 00 -1 0 0 29 = —§&3 n=8—-8+& §4 = T1T2T3Y1 &4 = 391 [ - ’51 3 + ’55)}
z9 <x1 <1 LU LI o0t =0 23=8—& y2 =8 — &3 §5 = T1T2T3Y2 §s = 2321
“lsa s —11 [0 [0] [o] [o] [o 1o 0 0 o] |©TH T=6 fL=a fL=a 1—51
—1<2 <2 ~11 =11 fol 1ol ol lo 01 0 0 0 xg = &2 T2 = &2 §2 = w112 §o = 1o u=
2 —29<2z3<1 1 1 of (0] [O] |1 62 00 0 0 -1 z1 = —&5 x3 = &3 3 = 217013 &3 = a3 { 53
va <1 <1 1 1] {of o] |1] |1 00 -1 1 -1 29 = —E3 4 €4 — &5 Y1 =& — & & = m1mox3y1 | &4 = T3Y1 U:[ 1—(& - ]
vy < <1 LU Lo U oot 0 0] 23 =§3 Yo =28 — &+ 8 — & | & = T1max3y1y2 | §5 = 7312 SR 54 B 55
-1<2 <0 11 =11 =11 Tol [0l To 70 0 0 0 T =& T =& §1=m §1=m 1-&
21<22<0 1| {=1] [ o] |o] [o] |oO 01 0 —1 1| |®=E-"&+& Ty =8 — &+ &5 §o = x112 o = T2 u= &1 —&+E&—&
3 0< 23 < —2 0 1 0|0 [O [o 91 00 -1 0 0 2 =& T3 =6 —& & = 117973 & =3 [ s — 54
—29 <ma <1421 — 29 1 ! 0110110} |1 00 -1 1 -1 20 =—€3+ & — &5 y1=58 —§& §4 = T1T2T3Y1 Ga=w3n |, = [1 (&1 ]
vl |1] o] 1] |2 00 1 -1 0 B B B B o &
To+ 2z —2 a1 <1 -S4t - 23=&+& y2 =8 — &3 §s = 122234192 | &5 = T3Y2
-1<2 <0 11 =11 Tol Tol Tol To 7T 0 0 0 0 T =& r1 =& §1=m §1=m 1-¢&
21 <22 <0 —11 1ol ol ol o] o 01 -1 1 0 T2 =8 — &+ & Ty =8 — &+ & §2 =122 §2 =2 u= & — £2+£3—£4
4 —20 <23 <1421 —2 1 01 10| (0f [O] |1 61 00 -1 0 1 21 = —€3+&5 x3 =§&4 &3 = x1x073 &3 = w3 {
23 <wp <1421 — 29 1 0 O1 (O 11 |1 00 0 -11 29 = =4+ &5 =68+ &4 = T1T223Y1 &4 = x311 v = [1 (& 53 + 55)}
Tat+zm—z <> <1 L) L o o z3 =& Y2 =86 — &+ &5 £ = r122x3Y1Y2 | &5 = T3Y2 L-G+6
0<2 <1 "0l ol Tol Tol o] T 7T 0 0 o0 -11|%= §1— &5 1 =8 —& §1=m1 §1=m1 1— (51
21—=1< 2 <0 1! 1=1! 1ol ol lol lo 01 0 0 -1 T2 =8 — &5 T2 =8 — &5 §o = 1170 & =9 u=
5 0< 23— 29 0 1 0] (0] [O] [O 61 0 0 O 0 1 271 =4&5 r3 =& — &4 &3 = x129213 &3 = a3 { 53 - 54
—z <2 <1l-2x 1 LA o (o L) |0 00 -1 0 1 20 = —€3+ &5 ==& §4 = T1T273Y1 &4 = 301 o= [1
ro<w1 <1—2 L LT Lof L L0 001 =1 0] 23=8—& y2 =8 — &3 §s = 12239192 | &5 = T3Y2 & - 53
0<zn <1 "0 Tol Tol fol ol 11 T 0 0 -1 11 |n=a-&+& r1 =8 —&+& §1 =11 =11 1_51 §4+§5)
21 —1< 2 <0 ~11 tol lol lol lol lo 01 0 -1 1 T2 =8 — &4+ &5 T2 =8 — &1+ &5 §o = w12 §o = 1o u=
6 —29 < 231 — 2y 1] {of |o] |of |1] |oO 32 00 0 1 -1 21 =& — &5 x3 =& — &4+ & &3 = 1 Ta13 & = 15 [ 53— 4+£5
sT2sl-2 T 107 1 (O 00 -1 _1 0 Z=—8+& ==& §4 = T1T2T3Y1 Ga=x31 |, — [ 1=& }
ro <11 <1—2 LI O 001 Lol z3=8 —&1+& y2=8 —&§+& §s = w122w3y1Y2 | &5 = T3Y2 L-G+6
0<2n <1 o1 Tol Tol ol 111 T 10 0 -1 0 z1=§& — & 1 =& — & §1=m §1=m 1_(51
0<2z2<2zn ol 1ol ol ol ol |1 01 0 -1 0 ro =& — &4 ro =8 — &4 §2 = 1172 §a =12 u=
7 0<2z31—2z 0Ol (O [Of [1] |O] |O 1 00 0 1 0 21 =&, r3 =& — &4 &3 = x12913 &3 = a3 { 53 - 54
23< 19 <1—2 O1 (Of |1} |1] [9f |0 000 0 1 29 = &5 =& §4 = 1172731 4= T301 v — [ 1-& }
ro <1 <1—2 O L1 L L L0] 1O 0 01 =10 23 =8 —& y2 =8 — &1+ &5 §s = 1T2x3Y1Y2 | &5 = T3Y2 -t
1<z <0 11 Tol Tol ol ol To T 0 0 0 07 1 =8 1 =& §1 =11 §1 =11 1-&
0<z<1l+4+zn ol lo]| |o]| |o] o] [1 01 -1 1 -1 Tp =8 —8+8—& | r2=8 -G+ -6 | L=n2 §2 = 22 uz{& S+&—&+&
8 0<231+2 — 29 0 0| |0] |Of (1] |O 31 00 -1 1 o0 71 =—E+& x3 =& — &5 &3 = 11013 &3 =13 &a—&
23 <o <1421 — 2 0 [0 lo ll ll L 00 0 0 1 29 = &5 =& —§+8& &4 = w1 T2w3Y1 =m0 |, — [1 (&1 —&+ 54)}
Tot+zm—2 <1 <1 R 00 01—l 23 =8 —&5 y2=8 — 8§+ & §s = m1T2x3Y1Y2 | &5 = Tay2 LG+
0<2 <1 o1 Tol Tol ol Tol T 70 0 -1 1] r1 =86 — &+ & r1 =86 — & +& §1=m §1=m 1= (61 4+ &0+ &)
21 <29 <1 ol 1ol ol lol |1 |1 010 -1 0 T3 =8 — & Ty =E& — & §2 = 1172 §2 = o u|: & —&+¢&
9 0< 231 — 2 o o] |o] |1] (o] [0 2 000 1 -1 2 =& — &5 x3 =& — &4 &3 = 212913 &3 =13 &3 — &
23 <wog <1 — 29 0 O] 1] 1] O} O} 000 1 0 29 =¢&4 y1 =¢&1 §4 = T1T2T3Y1 Ga=x3pn |, = [1 51
To+22—21 <w1 <1—2 'O ! ! ! ! 0 'O 01 -1 0 - 23 =8 —& y2 = &2 §s = x1w2w3y1Y2 | §5 = T3Y2 &




Tetrahedron-Tetrahedron

Positive Distance

No. | Domain (x,y) Tensor-Product | ShunnHam | Reference
0<z1 <1 |z1=&6 | & =21 & =m -6 ]
0<zo <1 | 22 =8 | &a=T172 §o = @2 u= & — &

) 0<z3 <ws | 3 =E§3 | {3 = 717273 §3 =3 I &3 |
0<y1 <1 | y1 =& | &a=m4 §a=1 1—-&
0<y2<wy1 | y2=25 | & = 245 & =y2 v= 18— &5
0<ys <w2 | ys =8 | 6 = TaT5Tg §6 = Y3 L &

Common Vertex
Relative coordinate transformation: z'= (z1, z2, 3, Y1, Y2, Ys3)

No. | Domain (z,y) Tensor-Product | ShunnHam | Reference
0<zn<1l|m=& | & =m §1 =11 16 ]
0<z<z |r2=E8 | & =n122 §2 = T2 u= & — &

) 0<z23<2 | x3=2E& | {& = 112223 §3 =3 ! &3 |
0<z<z | yn=& | &a=1174 §a =111 1-¢&
0<z5<zs | Y2=& | & = 112475 G =ayp | VT |66
0<z5<2 | y3=286 | {6 = m1w42526 | &6 = T1Y3 L S

0<zy<1l|z=8 | & =m &=y g
0<z <z | 2=8 | & =212 §2 = Y2 u=|&—&

) 0<z <z | 13 =& | {3 = 212223 §3=1Ys3 ! 3 |
0<z1<2 | y1=6& | &a=mmy §a =111 1-&
0<2<2 | y2=& | {& = 117475 §5 = Y122 v= 6 &
0<z3<2 | ys=§3 | {6 = m1w42526 | &6 = Y123 L &

Common Edge

(LL',Z) = (xhyl - $15y27y37m27x3)

No. | Domain Corners Idx Mapping (z,2) (z,v) Tensor-Product ShunnHam | Reference
-1<z <0 o - o _ T xr1 = =z ==z —
== ~1] [=17 [=17 Jo] Jo] [o] [o] [o] [o] [0] [o 1 0 0 0 0 0 1=4 1=4 G=a L= 1-&
O<z<l+a |\ Vol lo]||o]|of]o] |t]]|1] 2] |2]]1] |2 0 -1 0 0 1 of|A="&tn | w=00"mn §2 =172 L= lu=|Hg-&H+m
0<2z3< 2 0 0 0| o] {o] [of [of [of [1] [1] |1 0 0 0 0 1 0 22 =12 T3 =§&3 — 1M1 &3 = 117073 §3 = T2y &3 — M1
1 1089238 -
0< 24 <2 —2 0 1 1 O 1O [0 J1f (L] |O] L] |1 0o 0 0 0 1 -1 Z3 =12 —13 n=&—&+n | m=z122230 m = T2Y2 1—(& —&+n2)
0 0 1 Ol 0] [O] (O 1 of |0 1 O 1 0 -1 0 O = —
0< Zs5 <z = — = =TT = XoZ v 51 52
<zs <z | . ) ol LU 1l il Ll Ll el 1s 0 0 1 -1 0 0 1=&—m Y2 =12 72 1T2Y2 2 221 N
29— 2 <y <1 - - T - 25 =8 —1m Ys =12 — 13 13 = T1%2Y2Ys3 N3 = Loy
-1<2 <0 . _ T T = =x =x -
== ~1] [=1] [o] [o] [o] [o] [o] [o] [o] [o 1 0 000 0 1=4 1=4 Si=o S = 1-&
Osz<l+z 1 1o | ]ol|lo]|of o] |of [1] 1] [1] ]2 0 -1 100 0 A=t | =0 & = L= u=|4-&
0<2z23<2 0 o1 [o| |of |o] |o] [o] [o] [1] |1 0 0 01 0 0 Z3 =1 x3 =8 — N3 §3 = T1X213 §3 = Tay1 1§2 — 3
2 82555 -
22—21<2z <1 1 Loy (O (L (1) (1) (1] |2 |1 0 0 001 0 23 =12 y1 =& — &2+ &3 | m = 1172731 m = T2y2 1— (& —&+83)
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