real

Bert I12 Z. 2 B,

NsNC n 0
Zp =1 R, = R, 2 By

[ *
GC = H’ﬂ = SO?n

GR = nCi = SOnn

c RN
G(C — ]Rn:n = SO””

Bert I1:0 Cau Z, 2 B,

Ny
Z, = R, 2By
c 2n .O.
G.=G.="R, =Sp (R)
G, = "Ry = "RAK =G1L, (R)



Bert II:1 Z, = p@q > B,

p

G(C _ p:chzq _ Up:

: [0

Gp = Pqu:q =U,, (R)= 0O,,
¢ p+gq

G(c: CRp+q:SLp+q(R)

U g~V
K(C - (Cp/\ (Cq — U]f\\/[]q
PV PV o
KR:K(CHGR: Rp/\ RP:O}{\O(]
KR?\VK(C
Bert IV:0 Z. 2 B
Zy —RMR" T = gl

D BR
¢ D2
G(C - G(C 2an SOQ:TL
O 1ln—1 .
GR 1:"—1R ~ —SOML—{‘\ﬂRA
K(C
K]R = K(C n GR
KRZ\VKC
Bert IV:1
G, = SR'AMT = SOAT
O n—1
Gy, =, 1R =S50, _,



Bert IV:2 Z(C D B(C

n—p
Zy=R'" "> B,

D Dy2in —
Ge = JRAY,  TRTTP

C 2n —p :SOPI\\'SOZ:nfp
Omppr—1 Opln—p
CTY]R_p—l]R ~ lzn—pR _SOp—f\\SOI:n—p
K(C

KR = K(C n G']R
KRAVKC
Bert IV:3 Z(C ) B(C

n—1
Z,=R""'>B,

O 2n—1
C~ 2n-1 :SOQ:n—l
O lin—1
R = 1m_1R =50, _,
K(C



Bert IV:5

Omp2:p + ¢
G(C = 2:1)-}—(1]R = 5021p+q
Ol Omplig
G]R = 1:pR n 1:qR - SOl:pA\SOlsq
c Op+1lg+1
Ge = prrg+ iR =50, 1441
K(C
K,=K.nG,
Kpn~VK
complex
Bert 1.0 Cau

Z.="C, > B,

n %
Z, = "C, 2 B

Gy = "CAME = S L, (CE
Gpn¥G. Go = G,
K. ="CiaV'C, = Un™U,
K,=K.NnG, ="C, = U, diag

<« _ n~U . o
KynVK, = C, = U, off-diag = S




Bert I:1 prod
_ P v _ v
Z(C_ C(f\ CqDBC_BR" BR
Z]R = p(Cq real D B]R

Ge = ""Cop"Cy = Upp Ui
G, = "IC,, diag = U,
GG = p:q(C;’:q space = U,
Go=Gy=""C,., =5L,,(C)

U U U U
Ke = pCp"\ﬂ(Cq"\'pCp"\ﬂCq = U, (CrU, (CrUpn,
K, = K. NGy = "CyaC, = Up™U, diag

KR?\VK(C = p(CEA‘ﬂCf; = Up/\qu = S]R(\VSR

Bert 11:2 prod good
N3 D

Zo= Cnp¥C, > B,

Zy

= nCi real 2 By

2n () N O
Ge = RQnA\; R,, =S5p, R~Sp, (R)

G = 2"R§n diag = Sp, (R)

R
2n 0

G.="C,, =Sp (C)

C
n ~U )
K. ="CnYC, =Upn"U,

n U .
K, =K. NG, = C, =U, diag




Bert III:2 prod
_ "R IR
Z.= Cpn¥C, > B,

n 3
Zy, = C, real @ By

[ e} 0] * *
Ge = H,~AV'H, = SO~ 0,
H?z =S5 O;n diag

Gp =
c 2
Ge =
n U U
K(C - (Cn’\\ﬁ(cn = U™,

n U .

Bert IV: prod
Z(C = C /\\'(C =) B(C

Zy = C real o By

D 2,7’L D 27n
G(C =, R7AY"R” =S50, ~50
M 2,n 2,m

2n

o 2,n
GR - R :SO2,n

2.n

C 0 n
Ge=,,.C"" =50, ,(C)

24+ n
K¢
K, =K.NnGg
KpnVK

quaternion




Bert I:3 good
Zs 2 Bg

n-—.kJ
Z,="H. > B,

Ge = 4nR2n =5p,. (R)
Gy = "'C,, = Sp, (C)
G = el 0 7, =5,
Ke = 2nC§n =U,,
Ky =K, NGy ="H, =Sp
KRZ\VK(C

Bert I11:0 Cau

Z.> B
Z —"H® o B
R n R
c 210 *
Gcc = Gc = H,, :SO2n

Gy = "HAME =S L, (HWE = SU, A
o U
K(C = (C2n = U2n
2n 0 xU 2n QO 2n U
Ky = K¢ nGR: G, ="0C, N (C2n:Spn
K_»~vK

R C




Bert III:1
Z(C o B(C

ZR:quDBR

Ge

2p:2q ~U
C = U

2p:2q 2p:2q

N 2(p+q) 0
GR - C2p:2q n C

2(p+q) - Spp:q

G.=""m ,  =SU,

Crpta 2(p+q)

_2p U 2q~0
K(C - (CQpA (C2q — U2pAVU2q

— P9 ¥
KR - K(C n GR — Hp/\ Hq = Spp/\\Spq
Kp~VK
octonion
Bert V:1 cpt

GC - E6:—11\\T

GR - F4:—20
GC - EG:—QG
K(C

K, =K.NnG,
K ~VK .




Bert V:2

U _6:2

Ge = 620 =5Ug,
Gy = 6:(;C6:2 n 268 = Sp&l
G
K¢
K, =K. NG,
KpnVK
r2 k2

Bert V: prod Z. = @C A‘@C

W2
ZR = ©c real

G(C = E6:—1éf\VE

Gy = Eg 4 diag

6: — 14



Bert VI:0 Cau Z

Z, =0

c
C

v

G(C =E, 5= G

G[R = E6:—26"VR

K¢

K,=K.NG,

Bert VI: prod Z, = 30 A0

c 3 cC'3
3.9
Zy = 0, real
Ge = Ep o0 VE, o
G]R = E, _,; diag
Ge = E;
K¢

K, =K.NnG,
K ~VK

Bert VI:3




10 Cau

Z.="C, > B,
n 5
Z,="C, 2 B,
n:n U
G(C = Cn:n = Un:n

G, = "CAME = S L, (CE
Gpn“G Gy = G
K. ="CiaY'C, = U™,
K,=K.NnG, ="C, = U, diag
KpaVK = an = U, off-diag = S
I1 prod
Z.="Cp¥C, > B, = BAVB,
Zy = qu real @ By

Ge = p:q(cg:tf‘w:ch:q = UpprUpy
Gy = p:q(CE;q diag = U,
GG = p:q(C;);q space = U,
Go=Gy=""0C,ry =51, (C)

) U U 1)
K. = "CpaVCaYCiavC, = U, (CU, (CWU MU,
) U .
K, =K. NG, ="C,nYC, = Un™U, diag

KRZ\VK(C = p@gl\‘ﬂ@g = Up/\VUq = SR/\VSR

12
Z.> B,
Z, =i"R, = "R, 2 B,
G.="H, =S50,
G, = "C, = SO0,

c NNy O
G(c = Rn:n = SOnn



N U

Ky,=K.NGy="H, =5p,
Ky~VK
110 Cau
Ze 2 Bg

Z, = "R, 2 B,

2n

— "Ry = Sp_ (R)



KRZ\VKC

I12 prod good

_nQ\ﬁQ
Z. = "CoAV'C) 5 B,

n 3
Zy, = C, real 2 By

G, = 2nR§n,\\2”]R§n =Sp, (RSp (R)

2n.5 0 .
Gy, = "R, diag =Sp (R)

2n Q)

K, = "CiaY'C, = Upn™,
K,=K.NG, ="C, = U, diag
1110 Cau
Z.> B,

Z, = "H, 2 B,

o] *

c 2n
Ge=Ge = H,, =50,,

Q
|

o= "HAK = SL, (HAK = SU, A

2n U

K(C = CQn = U2n

21 O™ 2n O 2n U
cNGy="0C, ="C,, n"C, =5p

KRZ\VKC
1111

ZCDB(C

n

p
Z, ="H,> B,

G _ 2p:2q(CU —U

C 2p:2q 2p:2q

G — 2p:2q(CU n 2(p+q)(cﬂ _ Sp

R 2p:2q 2(p+q) pq

c _p+q o *
G = CHp+q_SU2(p+q)

_ 2p U R2a~U0
K. = (CZpA CQq = UQPAVU2q



Ky Ko 0,y = BAE Sy,
Kp~VK
II12 prod
Z, = "CaV'C, > B,
Zy = nCi real 2 B

n o) % %
G, = "HoAVH, = SO, A0}

Gy = nH?L = S0, diag
Ggi - angn =50,, (€)

n ~U U
K(C = Cn’\\ﬂ(cn = Urf\vUn
n~U .
IVO
Z.> B,

n—1 1m—1
ZR:R\\R =R DBR

c D5 2n
G(C - G(C - 2:nR = SOQ:n

O 1lm—1 v v
Gp =1, R ~K =50, K

K¢

K,=K.nG,

KRZ\VKC

IV1



Omppr—1 Oplin—p
GR:pflR n 1:n7pR _SOpflA\Solzn
K(C
K, = K.nG,
KRZ\VK(C
V3
Zo > B
n—1
Z]R = R =2 B]R
O 2n—1
G(C = 2:71—1]R :SOQ:n—l
O lin—1
R = 1:n—1R :SOlzn—l
K(C
K, = K. NG,
K]RAVK(C
IV prod

Z(C =CA~AMC o B(C
ZR = C" real =2 BR

Ge = 2:2R2:n"v2:2R2m =50, 50,,
Gp = 22R2:n =50,
Gé - 2+i©2+n =50,,,(C)
K¢
K, =K.NnGy
Kp~VK
IV5
G(c = a2y +DqR2:p+q = SOz:p+q
Gy = DR AVIR™ = 50, 450,
Gﬁcc - p+1:q+?Rp+1:qul =50, 1041

K¢

-p



KpaYK
V1 cpt
Ge = B _ 10T
Gy = Fy_o
Gé B, _ o
K¢
K, =K. NGy
Kp~VK
S = cpt
V2
G. = T =5U
Gp = 6?2(:6:2 n (;(Cg = Sp&l
Ge
K¢
K,=K.nGy
Kp~VK
V prod
7= 050

K, =K.nGy

KRZ\VKC

VIO Cau






