Supplement to: Generators and relations for n-qubit Clifford operators

Peter Selinger, Dalhousie University

1 Lemmas

Lemma 1.1. Each of the following properties is a consequence of the equations from Figure 8(a)–(b).

ω^8 = 1 (1) HH = 1 (2) SSSS = 1 (3) SHSH = HSSS · ω (4) HSHS = SSSH · ω (5) HSSSH = SHS · ω^{−1} (6) SHSSHS = HSSH · ω^2 (7) HSSHSS = SSHSSH · ω^4 (8) SSSHSSH = HSSHS · ω^{−2} (9) SSSHSSS = HSH · ω^{−1} (10)

Lemma 1.2. Each of the following properties, as well as its “upside-down” version, is a consequence of the equations from Figure 8(a)–(c).

= (11)

S =_S (12)

H =_{SHSHS} · ω^{−1} (13)

SSH =_{HHSSHSS} (14)

HSH =_{SHSHSSHSS} · ω^{−1} (15)

SHH =_{HHHSH} (16)

HHSH

=_{HSHSSSHSHSSH} (17)

HHH =_{HHH} (18)

Lemma 1.3. Each of the following properties, as well as its “upside-down” version, is a consequence of the equations from Figure 8(a)–(d).

= (19)

HHHHH = HHH HHH

(20)

HHHHSH = HHSHSSS

(21)

2 Proofs of lemmas

We write (CN) for axiom number N from Figure 8.

Proof of Lemma 1.1. Property (1) is (C1), property (2) is (C2), and property (3) is (C3). For (4), we have SHSH^{(3)}= SHSHSSSS^{(2)}= SHSHSHHSSS^{(C4)}= HSSS · ω. For (5), we have HSHS^{(2)}= HSHSHH^{(4)}= HHSSSH · ω^{(2)}= SSSH·ω. For (6), we have HSSSH^{(4)}= SHSHH^{(2)}= SHS. For (6), we have HSSSH^{(4)}= SHSHH·ω^{−1 (2)}= SHS·ω^{−1}. For (7), we have SHSSHS^{(6)}= HSSSHHSSSH · ω^{2 (2)}= HSSSSSSH · ω^{2 (3)}= HSSH · ω^2. For (8), we have HSSHSS^{(6)}= HSHSSSHS ·ω^{(5)}= SSSHSSHS ·ω^{2 (7)}= SSHSSH ·ω^4. For (9), we have SSSHSSH^{(5)}= HSHSSSH · ω^{−1 (5)}= HSHHSHS · ω^{−2 (2)}= HSSHS · ω^{−2}. For (10), we have SSSHSSS^{(4)}= SSSSHSH · ω^{−1 (3)}= HSH · ω^{−1}. Proof of Lemma 1.2. We first note that the “upside-down” version of each axiom in Figure 8 is itself an axiom. Therefore, for every property we prove, the upside-down version is also valid. Property (11) is (C5), property (12) is (C6), and property (13) is (C10). For (14), we have SSH (2) =_{HHSSH}

(C8)

=_{HHSSHSS} .

For (15), we have HSH (10)

=_{SSSHSSS} · ω

(12)

=_{SSSHSSS} · ω

(14)

=_{SHHSSHSSSSS} · ω (5) =_{SHHSSSHSHSS} (5) =_{SHSHSHHSHSS} · ω^{−1} (2) =_{SHSHSSHSS} · ω^{−1} .

For (16), we have SHH (11)

=_{SHHH}

(13)

=_{SHSHSHSH} · ω^{−1} (5) =_{HSSSSHSH}

(12)

=_{HSSSS SHSH} (3) =_{HSHSH}

(13)

=_{HSHSHSHS} · ω^{−1}

(14)

=_{HHSHHSSHSSSSHS} · ω^{−1}

(12)

=_{HHHSSHSSSSSHS} · ω^{−1} (3) =_{HHHSSHSHS} · ω^{−1} (4) =_{HHHSSSSSH} (3) =_{HHHSH} .

For (17), we have

HHSH

(12)

=_{HSH}

(11)

=_{HSHH}

(13)

=_{HSSHSHSH} · ω^{−1}

(C8)

=_{HSSHSSSSHSH} · ω^{−1} (4) =_{HSSSSSHSSS H} (3) =_{HSHSSSH}

(13)

=_{HSHSSSSHSHS} · ω^{−1} (3) =_{HSHH SHS} · ω^{−1}

(15)

=_{HSHSHSSHSS SSHS} · ω^{−2} (7) =_{HSHHSSHSSSHS} .

For (18), we have HHH (11)

=_{HHHH}

(13)

=_{HHSHSHSH} · ω^{−1}

(15)

=_{HHSHSHSSHSSS SHSH} · ω^{−2}

(17)

=_{HSHSSSHSHSSHSHSSHSSSSHSH} · ω^{−2}

(7) =_{HSHSSSHSHSSHHSSHSSSHSH} (2) =_{HSHSSSHSHSSSSHSSSHSH} (2) =_{HSHSSSHSHSSSSSSSS H} (3) =_{HSHSSSHSH SSSS H} (3) =_{HSHSSSHHS H}

(12)

=_{HSHSSSHH SH}

(12)

=_{HSHSSSHSH}

(16)

=_{HSSSH HHSHS H} (2) =_{HSSSH HHSS}

(12)

=_{HSSSH HHS}

(13)

=_{HSSSH HSHSHSSS} · ω^{−1}

(12)

=_{HSSSHH SHSHSSS} · ω^{−1} (5) =_{HSSHSSSH SHSSS}

(12)

=_{HSSHSSSSH SHSSS} (3) =_{HSSHH SHSSS}

(14)

=_{HHHSSHSSSHSSS} (2) =_{HHHSSSSSSSS} (3) =_{HHH} .

Proof of Lemma 1.3. Property (19) is (C10). For (20), we have

HHHHH (2) = HHHHHHH (11) = HHHHHHHH (2) = HHHHH HHHHH

(11) = HHHH

H HHHHH (C13) = HHHHH HHHHH (11) = HHHHH HHHHH (2) = HHHHH HH (11) = HHHHH HH (2) = HHHHH (11) = HHHHH .

For (21), we have

HHHHSH (2) =_H

HHHHSHHH (3) =_H

HHHHSHHSSSSHSSSS (5) =_H

HHHHSHSHSHSHSSSS

· ω^{−1}

(13)

=_H

HHHHHHSHSSS (11)

=_H

HHHHHHSHSSS (18)

=_H

HHHHHHSHSSS (11)

=_H

HHHHHSHSSS (2) =_H

HHHHHSHHHSSS (11)

=_H

HHHHHSHHSSS (2) = HHHHHHHSHHSSS

(11) = HHHHHHHSHHSSS (C15) = HSHHSSS .

3 Proofs of the equations from Proposition 7.1

In the following proofs, we write (inv) to denote some number of application of the properties (2), (3), and (11), usually to insert or delete a circuit together with its own inverse inside a larger circuit. We write (def) to denote a definition from Figure 1.

3.1 Equation

= A1C1E1

Proof:_{(def)}

=_{(def)} =^A1^C1^E1

3.2 Equation

C1 =_{B1C1D1}

Proof: C1

(def) = (2) = HH

(11)

= HH (2) = H_{HH}H (2) = HHH_{HH}H

(11)

= HHHH (2) = HH_{HH}HH (2) = HHHH_{HH}HH

(11)

= HHHHHH

(def)

=_{B1C1D1}

3.3 Equation

HA1 = A2

Proof:^{HA}1

(def)

=^H

(def)

=^A2

3.4 Equation

HA2 = A1

Proof:^{HA}2

(def)

=^{HH} (2) =_{(def)} =^A1

3.5 Equation

HA3 = A3XSSS · ω Proof:^{HA}3

(def)

=^{HHSH} (2) =^{SH} (3) =^{SHSSSS} (6) =^{HSSSHSSS} · ω (2) =^{HSHHSSHSSS} · ω

(def)

=^A3^{XSSS} · ω

3.6 Equation

SA1 = A1S Proof:^{SA}1

(def)

=^S

(def)

=^A1^S

3.7 Equation

SA2 = A3XSSS · ω Proof:^{SA}2

(def)

=^{SH} (3) =^{SHSSSS} (6) =^{HSSSHSSS} · ω (2) =^{HSHHSSHSSS} · ω

(def)

=^A3^{XSSS} · ω

3.8 Equation

SA3 = A2SSS · ω Proof:^{SA}3

(def)

=^{SHSH} (5) =^{HSSS} · ω

(def)

=^A2^{SSS} · ω

3.9 Equation A1 =_{A1} Proof:_{A1}

(def) = (def)

=_{A1}

3.10 Equation A2 =_{A1B2H}

Proof:_{A2}

(def)

=_H (2) = HH_H

(11)

= HH

(def)

= A1B_2H

3.11 Equation A3 =_{A1B3HSHSSSH}

Proof:_{A3}

(def)

=_{HSH} (3) =_{HSSSSSH} (5) =_{SHSHSSH} · ω^{−1} (2) = HH_{SHSHSSH} · ω^{−1}

(11)

= H_{SH}H_{SHSSH} · ω^{−1} (9) = H_{SH}H_{SSHSSS} · ω (3) = H_{SH}SSSSH_{HSSHSSS} · ω (2) = H_{SHHH}SSSSH_{HSSHSSS} · ω

(14)

= H_{SHHSSH}SSH_{SSS} · ω

(12)

= H_{SH}S_{HSSH}SH_{SSS} · ω

(12)

= H_{SH}SS_{HSSH}H_{SSS} · ω (2) = H_{SH}SSHH_{HSSH}H_{SSS} · ω (3) = H_{SH}SSHSSSSH_{HSSH} H_{SSS} · ω (5) = H_{SH}SSSHSHSH_{HSSH} H_{SSS}

(17)

=_HH_{SH}HSHH_{SSS}

(12)

=_{HS}HHSHH_{SSS}

(def)

= A1B_3HSH_{SSS}H

3.12 Equation

A1B_1 = A1B_1HH

Proof: A1B_1

(def)

= HHH (2) = HHHHH

(18)

= HHHH

(18)

= HHHHH

(def)

= A1B_1HH

3.13 Equation

A1B_2 = A_2H

Proof: A1B_2

(def)

= H

(11)

= H

(def)

=_{A2}H

3.14 Equation

A1B_3 = A_3HSHS · ω 7

Proof: A1B_3

(def)

=_{HS}H

(12)

=_HH_{SH}

(13)

=_{SH}SH_{SHSSH} · ω^{−1}

(14)

=_{SH}SH_{SHH}SS_{HSSH} · ω^{−1} (2) =_{SH}SH_S SS_{HSSH} · ω^{−1}

(12)

=_{SH}SHSS_{SHSSH} · ω^{−1}

(12)

= S_HHSS_{SHSSH} · ω^{−1}

(13)

= SSH_{SH}SHSSS_{SSHSSH} · ω^{−2} (8) = SSH_{SH}SHSSS_{HSSHSS} · ω^2

(14)

= H_{SH}HSSHSHSSS_{SSHSSHSS} · ω^2 (5) = H_{SH}HSHSSSSSS_{SSHSSHSS} · ω^3 (4) = H_{SH}SSSHSSSSS_{SSHSSHSS} · ω^4

(10)

= H_{SH}HSHSS_{SSHSSHSS} · ω^3 (4) = H_{SH}SSSHS_{SSHSSHSS} · ω^4 (8) = H_{SH}SSSHS_{HSSHSSSS} · ω^8 (9) = H_{SH}SSSHS_{SHSSHS} · ω^6

(15)

= H_{SH}SHS_S · ω^7

(def)

=_{A3}H_SHS · ω^7

3.15 Equation

A1B_4 = A1B_4HSSH

Proof: A1B_4

(def)

=_HH

(13)

=_{SH}SH_{SHSH} · ω^{−1} (5) =_{SH}SH_{HSSS}

(12)

=_{SH}SH_{HSSS}

(12)

=_{SH}SH_{HSSS}

(12)

=_{SH}SH_{HSSS}

(12)

= S_HH_{SSS}

(16)

= S_HHHSH_{SSS}

(12)

=_HSH_HHSH_{SSS}

(10)

=_HSH_HSSSHSSS_{SSS} · ω (4) =_HSH_HHSHSSSS_{SSS} (5) =_HSH_HHSSHSHS_{SSS} · ω^{−1} (7) =_HSH_HSHSSHSSHS_{SSS} · ω^{−3}

(15)

=_HHSH_H SSHS_S · ω^{−2} (6) =_HHSH_H SHSSSH_S · ω^{−1}

(13)

=_HHHSSH

(def)

= A1B_4HSSH

3.16 Equation

A2B_1 = A2B_4

Proof: A2B_1

(def)

= HHHH (2) = HH

(11)

= HH

(def)

= A2B_4

3.17 Equation

A2B_2 = A_3B_3HSSHS · ω 6

Proof: A2B_2

(def)

= HH

(13)

= SHSHSH_{SH} · ω^{−1} (5) = SHHSSS_{SH}

(12)

= SHHSS_{SH}S

(12)

= SHHS_{SH}SS

(12)

= SHH_{SH}SSS (2) = SHH_{SH}SSS_{HH} (3) = SHH_{SH}SSS_{HSSSSH} (2) = SHH_{SH}SSS_{HSSHHSSH}

(14)

= SHH_{SSSH}S_{HSSH}

(12)

= SHHS_{SSSHHSSH} (3) = SHHS_{SSSH}SSSS_{HSSH}

(12)

= SHHSS_{SSSH}SSS_{HSSH}

(12)

= SHHSSS_{SSSH}SS_{HSSH} (5) = SHSHSH_{SSSH}SS_{HSSH} · ω^{−1}

(13)

= HH_{SSH}SS_{HSSH}

(12)

= H_SH_{SH}SS_{HSSH} (2) = H_SH_{SH}SSHH_{HSSH} (3) = H_SH_{SH}SSHSSSSH_{HSSH} (5) = H_SH_{SH}SSSHSHSH_{HSSH} · ω^{−1}

(17)

= H_{SH}H_{SH}HSH · ω^{−1} (3) = H_{SH}H_{SH}HSH_{SSSS} · ω^{−1}

(12)

= H_{SH}H_{SHS}HSH_{SSS} · ω^{−1}

(10)

= H_{SH}H_{SHS}SSSHSSS_{SSS} (4) = H_{SH}H_{SHS}HSHSSSS_{SSS} · ω^{−1} (5) = H_{SH}H_{SHS}HSSHSHS_{SSS} · ω^{−2}

(14)

= H_{SH}SSH_{SHS}SHS_S · ω^{−2}

(12)

= H_{SH}SSHS_{SHS}HS_S · ω^{−2} (3) = H_{SH}SSHS_{SHS} SSSSHS_S · ω^{−2}

(12)

= H_{SH}SSHSS_{SHS} SSSHS_S · ω^{−2}

(12)

= H_{SH}SSHSSS_{SHS} SSHS_S · ω^{−2} (6) = H_{SH}SSHSSS_{HSSSH}SSHS_S · ω^{−1} (2) = H_{SH}SSHSSS_{HSSHHSH}SSHS_S · ω^{−1} (5) = H_{SH}SSSHSH_{HSSHHSH}SSHS_S · ω^{−2}

(17)

=_HH_{SH}H_{SH}SSHS_S · ω^{−2}

(10)

=_HH_{SH}H_{SSSHSSS}SSHS_S · ω^{−1} (3) =_HH_{SH}HSSSS_{SSSHSSS}SSHS_S · ω^{−1} (2) =_HH_{SH}HSSHHSS_{SSSHSSS}SSHS_S · ω^{−1}

(14)

=_HSSH_{SH}HSS_{SHSSS}SSHS_S · ω^{−1}

(12)

=_{HS}SSH_H HSS_{SHSSS}SSHS_S · ω^{−1}

(12)

= S_{HS}SH_HHSS_{SHSSS}SSHS_S · ω^{−1} (5) = S_{HS}SH_HHSS_{SSHSH}SSHS_S · ω^{−2} (3) = S_{HS}SH_HHSS_{SSHSSSSSH}SSHS_S · ω^{−2} (5) = S_{HS}SH_HHSS_{SSSHSHSSH}SSHS_S · ω^{−3} (2) = S_{HS}SH_HHSSHH_{SSSHSHSSH}SSHS_S · ω^{−3}

(17)

= SH_{HS}SH_HH_{SSH}SSHS_S · ω^{−3}

(12)

= SH_HSH_{SH}H_{SSH}SSHS_S · ω^{−3} (3) = SH_HSH_{SH}SSSSH_{HSSH}SSHS_S · ω^{−3}

(14)

= SH_HSH_{SSSH}SSHSSHS_S · ω^{−3}

(12)

= SH_HSHS_{SSSH}SHSSHS_S · ω^{−3}

(12)

= SH_HSHSS_{SSSH}HSSHS_S · ω^{−3}

(12)

= SH_{HS}SHSS_{SSH}HSSHS_S · ω^{−3} (2) = SH_{HS}SHSSHH_{SSH} HSSHS_S · ω^{−3}

(15)

= HSH_{HS}HHSSHS_S · ω^{−2} (1) = HSH_{HS}HHSSHS_S · ω^6

(def)

= A3B_3H_SSHS · ω^6

3.18 Equation

A2B_3 = A_3B_2XHSSS · ω

Proof: A2B_3

(def)

= H_SH

(12)

= HH_{SH} (3) = HH_{SHSSSS}

(12)

= HH_{SHSSSS} (3) = HH_{SSSSSHSSSS} (3) = HHSSSS_{SSSSSHSSSS} (2) = HHSSHHSS_{SSSSSHSSSS}

(14)

= SSH_H HSS_{SSSHSSSS}

(12)

= SSH_HHSS_{SSSHSSSS}

(2) = SSH_HHSSHH_{SSSHSSSS}

(17)

= SHSH_HH_{SSS} (2) = SHSH_HH_{HSSS} (3) = SHSH_HH_{SSSSHSSS} (2) = SHSH_HH_{SSHHSSHSSS} (3) = SHSH_HSSSSH_{HSSHHSSHSSS}

(14)

= SHSH_{SSH}SSH_{HSSHSSS}

(12)

= SHSHS_{SSH}SH_{HSSHSSS}

(12)

= SHSHSS_{SSH}H_{SSHSSS} (2) = SHSHSSHH_{SSH} H_{SSHSSS}

(15)

= HSHHH_{SSHSSS} · ω

(def)

= A3B_{2X}H_{SSS} · ω

3.19 Equation

A2B_4 = A2B_1

Proof: A2B_4

(def)

= HH (2) = HHHH

(def)

= A2B_1

3.20 Equation

A3B_1 = A3B_4HSH

Proof: A3B_1

(def)

= HSHHHH (2) = HSHH

(12)

= HSH_HH

(13)

= SHSHSSH_{SH} H · ω^{−1}

(14)

= SHSHH_{SH}HSSHH_{SSH} · ω^{−1} (2) = SHS_HHSSHH_{SSH} · ω^{−1} (2) = SHS_HHSS_{SSH} · ω^{−1}

(12)

= SH_{SH}SHSS_{SSH} · ω^{−1}

(12)

= SH_{SH}SHSS_{SSH} · ω^{−1}

(13)

= SH_{SSH}SSHSS_{SHSSSH} · ω^{−2} (6) = SH_{SSH}SSHSS_{SSHS} · ω^{−3}

(14)

= SH_HSSSSHSS_{HSSHSSHS} · ω^{−3}

(3) = SH_HHSS_{HSSHSSHS} · ω^{−3} (8) = SH_HHSS_{HHSSHSSS} · ω (2) = SH_HHSS_{SSHSSS} · ω

(12)

= SH_HHS_{SSHSSS}S · ω

(12)

= SH_HH_{SSHSSS}SS · ω

(12)

= SH_HH_{SSHSS}SS_S · ω

(12)

= SH_HH_{SSHS}SS_{SS} · ω

(12)

= SH_HH_{SSH}SS_{SSS} · ω

(12)

= SH_HHS_{SSH}S_{SS} · ω

(12)

= SH_HHSS_{SSHSSS} · ω (3) = SH_HHSS_{SSH}SSSS_{SSS} · ω

(12)

= SH_HHSSS_{SSH}SSS_{SSS} · ω (5) = SH_HSHSH_{SSH}SSS_{SSS}

(13)

=_HHH_{SH}SSS_{SSS} · ω (2) =_HHH_{SH}SSS_{SSSHH} · ω (4) =_HHH_{SH}SSS_{HSHSH}

(10)

=_HHH_{SH}SSS_{SSSHSSSSH} · ω (4) =_HHH_{SH}SSS_{HSHSSSSSH} (5) =_HHH_{SH}SSS_{HSSHSHSSH} · ω^{−1} (2) =_HHH_{SH}SSSHH_{HSSHSHSSH} · ω^{−1} (4) =_HHH_{SH}HSHSH_{HSSHSHSSH} · ω^{−2}

(10)

=_HHH_{SH}SSSHSSSSH_{HSSHSHSSH} · ω^{−1}

(17)

=_HHH_{SH}SSSH_{SHSSH} · ω^{−1}

(15)

=_HHH_{SH}SH

(10)

=_HHH_{SSSHSSS}SH · ω (3) =_HHHSSSS_{SSSHSSS}SH · ω (2) =_HHHSSHHSS_{SSSHSSS}SH · ω

(14)

=_HSSH_H HSS_{SHSSS}SH · ω

(12)

= S_HSH_HHSS_{SHSSS}SH · ω (5) = S_HSH_HHSS_{SSHSH}SH (3) = S_HSH_HHSS_{SSHSSSSSH}SH (5) = S_HSH_HHSS_{SSSHSHSSH}SH · ω^{−1} (2) = S_HSH_HHSSHH_{SSSHSHSSH}SH · ω^{−1}

(17)

= SH_HSH_HH_{SSH}SH · ω^{−1} (3) = SH_HSH_HSSSSH_{HSSH}SH · ω^{−1}

(14)

= SH_HSH_{SSH}SSHSH · ω^{−1}

(12)

= SH_HSHS_{SSH}SHSH · ω^{−1}

(12)

= SH_HSHSS_{SSH}HSH · ω^{−1} (2) = SH_HSHSSHH_{SSH} HSH · ω^{−1}

(15)

= HSH_H HHSH

(def)

= A3B_4HSH

3.21 Equation

A3B_2 = A_2B_3XSSSSSH · ω

Proof: A3B_2

(def)

= HSHH

(15)

= SHSHSSHH_{SSH} · ω^{−1} (2) = SHSHSS_{SSH} · ω^{−1}

(12)

= SHSHSS_{SSH} · ω^{−1}

(13)

= SSHSHSSHSS_{SSSH} · ω^{−2} (7) = SSHHSSHS_{SSSH}

(14)

= HHSSHHSSHS_{SSSSSH} (2) = HHSSSSHS_{SSSSSH} (3) = HHHS_{SSSSSH} (2) = HS_{SSSSH} (3) = HS_H

(12)

= H_{SH}S (3) = H_{SH}S_{SSS} (2) = H_{SH}HHS_{SSSS} (3) = H_{SH}HSSSSHS_{SSSS} (2) = H_{SH}HSSHHSSHS_{SSSS} (2) = HHH_{SH}HSSHHSSHS_{SSSS}

(14)

= HHSSH_{SH} HSSHS_{SS} (7) = HHSSH_{SH} SHSSHSS_{SS} · ω^{−2}

(13)

= HHS_{SH}HSHSS_S · ω^{−1}

(12)

= HH_{SH}SHSHSS_S · ω^{−1} (3) = HH_{SH}SHSHSS_{SSSSS} · ω^{−1} (2) = HH_{SH}SHSHSSHH_{SSSSS} · ω^{−1} (9) = HH_{SH}SHHSSHSSSH_{SSSSS} · ω

(14)

= HH_{SH}SSSHSSSH_{SSS} · ω

(12)

= HH_{SH}SSSHSSSH_{SSS} · ω (2) = HH_{SH}SSSHS_{HH} SSH_{SSS} · ω (3) = HH_{SH}SSSHS_{HSSSSH}SSH_{SSS} · ω (2) = HH_{SH}SSSHS_{HSSHHSSH}SSH_{SSS} · ω

(17)

= HH_{SHHSSH}SSH_{SSS} · ω

(12)

= H_SH_{HSSH}SSH_{SSS} · ω

(def)

= A2B_{3XSSS}SSH · ω

3.22 Equation

A3B_3 = A_2B_2HSHSSSSSSH · ω

Proof: A3B_3

(def)

= HSH_{HS}H

(12)

= HSH_H H_{SH}

(17)

= HSHH_{SH}SSSHS_{HSSH}

(15)

= SHSHSSHH_{SSSH} SSSHS_{HSSH} · ω^{−1} (2) = SHSHSS_{SSSH}SSSHS_{HSSH} · ω^{−1}

(14)

= SHSHSS_{SH} SSSSSHS_{HSSHHSSH} · ω^{−1} (3) = SHSHSS_{SH} SHS_{HSSHHSSH} · ω^{−1} (2) = SHSHSS_{SH} SHS_{HSSSSH} · ω^{−1} (3) = SHSHSS_{SH} SHS_{HH} · ω^{−1} (2) = SHSHSS_{SH} SHS · ω^{−1}

(12)

= SHSHSS_{SH} SHS · ω^{−1}

(13)

= SSHSHSSHSS_{SSH} SHS · ω^{−2} (7) = SSHHSSHS_{SSH} SHS

(14)

= SSHHSSHS_H SSSHS_{HSSH}

(14)

= HHSSHHSSHS_{SSH} SSSHS_{HSSH} (2) = HHSSSSHS_{SSH} SSSHS_{HSSH} (3) = HHHS_{SSH}SSSHS_{HSSH} (2) = HS_{SH}SSSHS_{HSSH}

(14)

= HS_HSSSSSHS_{HSSHHSSH} (3) = HS_HSHS_{HSSHHSSH} (2) = HS_HSHS_{HSSSSH} (3) = HS_HSHS_{HH} (2) = HS_HSHS

(12)

= H_HSSHS

(3) = H_HSSHS_{SSSS} (3) = H_HSSHSSSSS_{SSSS} (2) = H_HHHSSHSSSSS_{SSSS} (8) = H_HHSSHSSHSSS_{SSSS} · ω^{−4} (2) = HHH_HHSSHSSHSSS_{SSSS} · ω^{−4}

(14)

= HHSSH_H SSHSSS_{SS} · ω^{−4} (6) = HHSSH_H SHSSSHSS_{SS} · ω^{−3}

(13)

= HHS_HHSSHSS_S · ω^{−2}

(12)

= HHSHSSHSS_S · ω^{−2} (3) = HHSHSSHSS_{SSSSS} · ω^{−2} (2) = HHSHHHSSHSS_{SSSSS} · ω^{−2} (8) = HHSHHSSHSSH_{SSSSS} · ω^{−6} (7) = HHSHSHSSHSSSH_{SSSSS} · ω^{−8}

(15)

= HHHSHSSSH_{SSS} · ω^{−7} (1) = HHHSHSSSH_{SSS} · ω

(def)

= A2B_2HSH_{SSS}SSSH · ω

3.23 Equation

A3B_4 = A3B_1HSSSH

Proof: A3B_4

(def)

= HSH_H H

(15)

= SH_HSHSSHH_{SSH} · ω^{−1} (2) = SH_HSHSS_{SSH} · ω^{−1}

(14)

= SH_HSHSS_H SS_{HSSH} · ω^{−1}

(12)

= SH_HSHS_H SSS_{HSSH} · ω^{−1} (3) = SH_HSHS_{SSSSH}SSS_{HSSH} · ω^{−1} (3) = SH_HSHSSSSS_{SSSSH} SSS_{HSSH} · ω^{−1} (2) = SH_HSHSSHHSSS_{SSSSH} SSS_{HSSH} · ω^{−1}

(15)

= HSH_H HSSS_{SSH}SSS_{HSSH} (5) = HSH_H SHSH_{SSH}SSS_{HSSH} · ω^{−1}

(13)

= HHH_{SH}SSS_{HSSH} (2) = HHH_{SH}SSSHH_{HSSH} (4) = HHH_{SH}HSHSH_{HSSH} · ω^{−1}

(10)

= HHH_{SH}SSSHSSSSH_{HSSH}

(17)

= HHH_{SH}SSSH

(3) = HHH_{SSSSSH}SSSH (2) = HHH_{SSSHHSSH}SSSH (4) = HHH_{SHSHSSH}SSSH · ω^{−1}

(16)

= SH_HHH_{SHSSH}SSSH · ω^{−1} (9) = SH_HHH_{SSHSSS}SSSH · ω (3) = SH_HHSSSSH_{HSSHSSS}SSSH · ω

(14)

= SH_HH_{SSH}SSH_{SSS}SSSH · ω

(12)

= SH_HH_{SSHS}SSH_{SS} SSSH · ω

(12)

= SH_HH_{SSHSS}SSH_S SSSH · ω

(12)

= SH_HH_{SSHSSS}SSHSSSH · ω

(12)

= SH_HHS_{SSHSSS}SHSSSH · ω

(12)

= SH_HHSS_{SSHSSS}HSSSH · ω (5) = SH_HHSS_{SSSHSH}HSSSH (2) = SH_HHSSHH_{SSSHSH}HSSSH

(17)

= HSH_HHHSSSH

(12)

= HSHHHSSSH (2) = HSHHHHHSSSH

(def)

= A3B_1HSSSH

3.24 Equation HB1 =_{B1H}

Proof:_{HB1}

(def)

= HHH

(18)

= HHHH

(def)

= B_1H

3.25 Equation HB2 =_{B4}

Proof:_{HB2}

(def)

=_HH

(def)

=_{B4}

3.26 Equation HB3 =_{B3XSSSHS}

Proof:_{HB3}

(def)

=_{HHS}H (2) =_SH

(12)

= H_{SH} (2) = H_{SHHH} (3) = H_{SHHSSSSH} (2) = H_{SHHSSHHSSH} (3) = H_{SH}SSSS_{HSSHHSSH} (2) = H_{SH}SSSHHS_{HSSHHSSH} (4) = H_{SH}HSHSHS_{HSSHHSSH} · ω^{−1}

(10)

= H_{SH}SSSHSSSSHS_{HSSHHSSH}

(17)

=_HH_{SH}SSSHS_{HSSH}

(12)

=_{HS}HSSSHS_{HSSH}

(def)

= B_{3X}SSSHS

3.27 Equation HB4 =_{B2}

Proof:_{HB4}

(def)

=_{HH}H (2) = H

(def)

=_{B2}

3.28 Equation SB1 =_{B1HSH}

Proof:_{SB1}

(def)

= H_SHH

(12)

= HH_{SH}H

(16)

= HHHHSH

(def)

= B_1HSH

3.29 Equation SB2 =_{B3XSSSHS}

Proof:_{SB2}

(def)

=_SH

(12)

= H_{SH} (2) = H_{SHHH} (3) = H_{SHHSSSSH} (2) = H_{SHHSSHHSSH} (3) = H_{SH}SSSS_{HSSHHSSH} (2) = H_{SH}SSSHHS_{HSSHHSSH} (4) = H_{SH}HSHSHS_{HSSHHSSH} · ω^{−1}

(10)

= H_{SH}SSSHSSSSHS_{HSSHHSSH}

(17)

=_HH_{SH}SSSHS_{HSSH}

(12)

=_{HS}HSSSHS_{HSSH}

(def)

= B_{3X}SSSHS

3.30 Equation SB3 =_{B2SHS}

Proof:_{SB3}

(def)

=_{SHS}H

(12)

=_{SH}H_{SH}

(17)

=_SH_{SH}SSSHS_{HSSH}

(12)

= H_{SSH}SSSHS_{HSSH}

(14)

= HSSSSSHS_{HSSHHSSH} (3) = HSHS_{HSSHHSSH} (2) = HSHS_{HSSSSH} (3) = HSHS_{HH} (2) = HSHS

(def)

= B_2SHS

3.31 Equation SB4 =_{B4HSH}

Proof:_{SB4}

(def)

=_{SH}H

(16)

=_HHHSH

(def)

= B_4HSH

3.32 Equation

SB_1 = B_1S

Proof: SB_1

(def)

= SHHH

(16)

= HHH_{SHH} (2) = HHH_S

(12)

= HHH_S

(def)

=_{B1S}

3.33 Equation

SB_2 = B_2HSH

Proof: SB_2

(def)

= SH

(12)

= SH_H (3) = SH_{HSSSS} (2) = SH_HHH_{SSSS} (3) = SH_HHSSSSH_{SSSS} (2) = SH_HHSSHHSSH_{SSSS} (7) = SH_HSHSSHSHSSH_{SSSS} · ω^{−2}

(15)

= HSH_H SHSSH_{SS} · ω^{−1}

(13)

= HHSH_S

(def)

= B_2H_SH

3.34 Equation

SB_3 = B_3HSH

Proof: SB_3

(def)

= S_{HS}H

(12)

= S_HH_{SH}

(17)

= SH_{SH}SSSHS_{HSSH}

(12)

= SH_{SH}SSSHS_{HSSH} (7) = SH_{SH}SSSHS_{SHSSHS} · ω^{−2} (9) = SH_{SH}SSSHS_{HSSHSSSS} (8) = SH_{SH}SSSHS_{SSHSSHSS} · ω^{−4} (4) = SH_{SH}HSHSS_{SSHSSHSS} · ω^{−5}

(10)

= SH_{SH}SSSHSSSSS_{SSHSSHSS} · ω^{−4} (4) = SH_{SH}HSHSSSSSS_{SSHSSHSS} · ω^{−5} (5) = SH_{SH}HSSHSHSSS_{SSHSSHSS} · ω^{−6} (7) = SH_{SH}SHSSHSSHSSS_{SSHSSHSS} · ω^{−8}

(15)

= HSH_{SH}SSHSSS_{HSSHSS} · ω^{−7} (8) = HSH_{SH}SSHSSS_{SSHSSH} · ω^{−11} (6) = HSH_{SH}SHSSSHSS_{SSHSSH} · ω^{−10}

(13)

= H_{SH}HSSHSS_{SHSSH} · ω^{−9} (9) = H_{SH}HSSHSS_{HSSHSSS} · ω^{−7} (2) = H_{SH}H_HSSHSS_{HSSHSSS} · ω^{−7}

(14)

= H_{SH}H_{SSH}HSS_{SSS} · ω^{−7} (2) = H_{SH}H_{SSH}HSSHH_{SSS} · ω^{−7}

(14)

= H_{SH}SSH_{HSSH}H_S · ω^{−7} (3) = H_{SH}SSH_{HSSH}SSSSH_S · ω^{−7}

(12)

= H_{SH}SSHS_{HSSH}SSSH_S · ω^{−7}

(12)

= H_{SH}SSHSS_{HSSH}SSH_S · ω^{−7}

(12)

= H_{SH}SSHSSS_{HSSH} SH_S · ω^{−7} (5) = H_{SH}SSSHSH_{HSSH} SH_S · ω^{−8}

(17)

=_HH_{SH}HSH_S · ω^{−8}

(12)

=_{HS}HHSH_S · ω^{−8} (1) =_{HS}HHSH_S

(def)

= B_3H_SH

3.35 Equation

SB_4 = B_4HSH

Proof: SB_4

(def)

= S_HH

(12)

=_HSH_H (3) =_HSH_{HSSSS} (2) =_HSH_HHH_{SSSS} (3) =_HSH_HHSSSSH_{SSSS} (2) =_HSH_HHSSHHSSH_{SSSS} (7) =_HSH_HSHSSHSHSSH_{SSSS} · ω^{−2}

(15)

=_HHSH_H SHSSH_{SS} · ω^{−1}

(13)

=_HHHSH_S

(def)

= B_4H_SH

3.36 Equation

XB_1 = B_1X

Proof: XB_1

(def)

= HSSHHHH (2) = HSSHH

(12)

= HSSH_HH

(12)

= HSSH_H H

(14)

= HHHSSHH_{SSH} (2) = HHHSS_{SSH}

(12)

= HHHS_{SSH}S

(12)

= HHH_{SSH}SS

(14)

= HHHSSSS_{HSSH} (3) = HHH_{HSSH}

(def)

=_{B1X}

3.37 Equation

XB_2 = B_2X

Proof: XB_2

(def)

= HSSHH

(14)

= HHHSSHH_{SSH} (2) = HSSHH_{SSH} (2) = HSS_{SSH}

(12)

= HS_{SSH}S

(12)

= H_{SSH}SS

(14)

= HSSSS_{HSSH} (3) = H_{HSSH}

(def)

=_{B2X}

3.38 Equation

XB_3 = B_3X

Proof: XB_3

(def)

= HSSH_{HS} H

(14)

= HH_{HS}HSSHH_{SSH} (2) =_{HS}HSSHH_{SSH} (2) =_{HS}HSS_{SSH}

(12)

=_HHSS_{SSSH}

(12)

=_HHS_{SSSH}S

(12)

=_HH_{SSSH}SS

(14)

=_HH_{SH}SSSS_{HSSH} (3) =_HH_{SHHSSH}

(12)

=_{HS}H_{HSSH}

(def)

=_{B3X}

3.39 Equation

XB_4 = B_4X

Proof: XB_4

(def)

= HSSH_H H

(14)

= HH_HHSSHH_{SSH} (2) =_HHSSHH_{SSH} (2) =_HHSS_{SSH}

(12)

=_HHS_{SSH}S

(12)

=_HH_{SSH}SS

(14)

=_HHSSSS_{HSSH} (3) =_HH_{HSSH}

(def)

=_{B4X}

3.40 Equation

B1 = B1HHHH

Proof:_{B1}

(def)

=_{HHH}

(18)

=_{HHH}

(inv)

=_{HHHHHHHHH HH}

(19)

=_{HHHHHHHHHH HH}

(13)

=_{HHHSHSHSHSH HHHH HH} · ω^{−1}

(15)

=_{HHSHSHSSHSHSHSSSH HHHH HH} · ω^{−2} (7) =_{HHSHHSSHHSHSSSH HHHH HH} (2) =_{HHSHHSSSHSSSHHHHH HH}

(12)

=_{HHSHHSSSHSSSH HHHH HH}

(12)

=_{HHSHHSSSHSSSH HHHH HH}

(12)

=_{HHSHHSSSHSSSH HHHH HH}

(14)

=_{HHSHHSHSSSHHSSHHSSH HHH HH} (2) =_{HHSHHSHSSSHHSSSSHHHH HH}

(14)

=_{HHSHHSHSH SSHSSHSSHSSHHHH HH} (8) =_{HHSHHSHSH SSHSSHHSSHSSHHH HH} · ω^4 (2) =_{HHSHHSHSH SSHSSSSHSSHHH HH} · ω^4

(12)

=_{HHSHHSHSH SSHSSSHSSSHHH HH} · ω^4

(12)

=_{HHSHHSHSH SSHSSHSSSSHHH HH} · ω^4

(14)

=_{HHSHHSHSH HSSHSSHSSHSSHHSSH HH} · ω^4 (8) =_{HHSHHSHSH HSSHSSHHSSHSSHSSH HH} · ω^8 (2) =_{HHSHHSHSH HSSHSSSSHSSHSSH HH} · ω^8

(12)

=_{HHSHHSHSH HSSHSSSHSSHSSSH HH} · ω^8

(12)

=_{HHSHHSHSH HSSHSSHSSHSSSSH HH} · ω^8 (3) =_{HHSHHSHSH HSSHSSHSSHH HH} · ω^8

(14)

=_{HHSHHSHSH HSSSSHSSHHSSHH HH} · ω^8 (3) =_{HHSHHSHSH HHSSHHSSHHHH} · ω^8 (2) =_{HHSHHSHSH HHSSHHSS HH} · ω^8

(16)

=_{HHSHHHSHHHSSHHSHHSSHH} · ω^8 (2) =_{HHSHHHSHHHSSHHSSS HH} · ω^8

(16)

=_{HHSHHHHHHSHHSSHHSSS HH} · ω^8 (2) =_{HHSHHHHHHSSSHHSSS HH} · ω^8

(12)

=_{HHSHHHHHHSSSHHSSS HH} · ω^8

(12)

=_{HHSHHHHHHSSSHHSSS HH} · ω^8

(12)

=_{HHSHHHHHHSSSHHSSS HH} · ω^8

(14)

=_{HHSHHHHHHSHHSSSHSSHSS HH} · ω^8

(12)

=_{HHSHHHHHHSHHSSHSSHSSSHH} · ω^8

(12)

=_{HHSHHHHHHSHHS HSSHSSSSHH} · ω^8 (3) =_{HHSHHHHHHSHHS HSSHHH} · ω^8

(12)

=_{HHSHHHHHHSHH HSSHS HH} · ω^8

(21)

=_{HHSHHH SHHSSHHSSSS HH} · ω^8 (2) =_{HHSH SHHSSHHSSSS HH} · ω^8 (2) =_{HHSH SSSHHSSSSHH} · ω^8 (3) =_{HHSH SSSHH HH} · ω^8

(12)

=_{HHSSSSHH HH} · ω^8

(12)

=_{HHSSSSHH HH} · ω^8 (3) =_{HHHHHH} · ω^8 (2) =_{HHHHHH HH} · ω^8

(11)

=_{HHHHHHH} · ω^8 (1) =_{HHHHHHH}

(def)

=_{B1HHHH}

3.41 Equation

B2 = B2HH

Proof:_{B2}

(def)

=_H

(inv)

=_H

(19)

=_{HH}

(11)

=_{HH} (2) =_{HHHH}

(11)

=_{HHH}

(def)

=_{B2HH}

3.42 Equation

B3 = B3HH

Proof:_{B3}

(def)

=_{HSH}

(12)

=_{HHSH}

(17)

=_{HSHSSSHSHSSH} (7) =_{HSHSSSHSSHSSHS} · ω^{−2} (9) =_{HSHSSSHSHSSHSSSS} (8) =_{HSHSSSHSSSHSSHSS} · ω^{−4} (4) =_{HSHHSHSSSSHSSHSS} · ω^{−5}

(10)

=_{HSHSSSHSSSSSSSHSSHSS} · ω^{−4} (4) =_{HSHHSHSSSSSSSSHSSHSS} · ω^{−5} (5) =_{HSHHSSHSHSSSSSHSSHSS} · ω^{−6}

(14)

=_{SSHSHSHSSSHSSHSS} · ω^{−6} (8) =_{SSHSHSHSSSSSHSSH} · ω^{−10}

(13)

=_{SHHSSSHSSH} · ω^{−9}

(12)

=_{SHSHSSSHSSH} · ω^{−9}

(12)

=_{SHSHS SSHSSH} · ω^{−9} (2) =_{SHSHSHHSSHSSH} · ω^{−9}

(14)

=_{SHSHSHSSH} · ω^{−9}

(11)

=_{SH SHSHSSH} · ω^{−9}

(12)

=_{SHSHSHSSH} · ω^{−9}

(12)

=_{SHS HSHSSH} · ω^{−9}

(13)

=_{H HSH} · ω^{−8}

(19)

=_{HHSH} · ω^{−8}

(inv)

=_{HHSH} · ω^{−8} (3) =_{HHSHSSSS} · ω^{−8} (2) =_{HHSHSSHHSS} · ω^{−8} (9) =_{HHHSSHSSSHSS} · ω^{−6} (3) =_{HSSSSHHSSHSSSHSS} · ω^{−6}

(14)

=_{SSHSSHSSSHSS} · ω^{−6} (4) =_{SSHSSHHSHSSS} · ω^{−7} (5) =_{SSHSSHHSSHSH} · ω^{−8} (7) =_{SSHSSHSHSSHSSH} · ω^{−10}

(13)

=_{SHSHSHSSH} · ω^{−9}

(12)

=_{SHSHSHSSH} · ω^{−9}

(9) =_{SHSHHSSHSSS} · ω^{−7} (8) =_{SHSHSSHSSHS} · ω^{−11} (2) =_{SHHHSHSSHSSHS} · ω^{−11} (3) =_{SHHSSSSHSHSSHSSHS} · ω^{−11} (2) =_{SHHSSHHSSHSHSSHSSHS} · ω^{−11} (2) =_{HHSHHSSHHSSHSHSSHSSHS} · ω^{−11}

(14)

=_{HSSHSH HSSHSHHSSHS} · ω^{−11} (7) =_{HSSHSH HSSHSHSHSSHSS} · ω^{−13} (7) =_{HSSHSH SHSSHSSHSHSSHSS} · ω^{−15}

(13)

=_{HSSHHSHSSHHSSHSS} · ω^{−14}

(12)

=_{HSHSHSHSSHHSSHSS} · ω^{−14} (3) =_{HSHSHSSSSSHSSHHSSHSS} · ω^{−14} (2) =_{HSHSHHHSSSSSHSSHHSSHSS} · ω^{−14}

(14)

=_{HSHSHHSSHSSSHSSHSS} · ω^{−14} (4) =_{HSHSHHSSHHSHSSSHSS} · ω^{−15} (5) =_{HSHSHHSSHHSSHSHHSS} · ω^{−16}

(14)

=_{HSHSSSHHSSHSHH} · ω^{−16}

(12)

=_{HSHSSSHSHSSHHH} · ω^{−16}

(17)

=_{HHSHHH} · ω^{−16}

(12)

=_{HSHHH} · ω^{−16} (1) =_{HSHHH}

(def)

=_{B3HH}

3.43 Equation

B4 = B4HH

Proof:_{B4}

(def)

=_{HH}

(11)

=_{HH}

(19)

=_{HHH}

(inv)

=_{HHH} (2) =_{HHHHH}

(11)

=_{HHHH}

(def)

=_{B4HH}

3.44 Equation

XC1 = C2 Proof:^{XC}1

(def)

=^{HSSH}

(def)

=^C2

3.45 Equation

XC2 = C1 Proof:^{XC}2

(def)

=^{HSSHHSSH} (2) =^{HSSSSH} (3) =^{HH} (2) =_{(def)} =^C1

3.46 Equation

SC1 = C1S Proof:^{SC}1

(def)

=^S

(def)

=^C1^S

3.47 Equation

SC2 = C2SSS · ω^2 Proof:^{SC}2

(def)

=^{SHSSH} (9) =^{HSSHSSS} · ω^2

(def)

=^C2^{SSS} · ω^2

3.48 Equation C1 =_{C1} Proof:_{C1}

(def) = (def)

=_{C1}

3.49 Equation C2 =_{C2SS}

Proof:_{C2}

(def)

=_{HSSH} (3) = SSSS_{HSSH} (2) =_{HH}SSSS_{HSSH}

(14)

=_{HSSH}SS

(def)

=_{C2}SS

3.50 Equation

B1B_1 = B1B_1HH

Proof:_{B1B1}

(def)

=_{HHHHHH}

(18)

=_{HHHHHH} (2) =_{HHHH} (2) =_{HHHH HH}

(11)

=_{HHH HHH} (2) =_{HHH HHHHH} (2) =_{HHH HHHHHHH}

(11)

=_{HHH HHHHH} (2) =_{HHH HHHHHHH} (2) =_{HHHHH HHHHHHH}

(20)

=_{HHHHH HHHHHHH} (3) =_{HHHHH HHSSSSHHHHH} (2) =_{HHHHH HHSHHSSSHHHHH}

(16)

=_{HHHHSH HHSSSHHHHH} (3) =_{HHHHSH HHSSSHSSSS HHHH}

(12)

=_{HHHHSH HSHSSSHSSS HHHH}

(12)

=_{HHHHSH HSSHSSSHSS HHHH}

(12)

=_{HHHHSH HSSSHSSSHS HHHH} (3) =_{HHHHSH HSSSHSSSHSSSSSHHHH} (2) =_{HHHHSH HSSSHSSHHSHSSSSS HHHH}

(14)

=_{HHHHSH SSHHSSSHSHSSSHHHH} (5) =_{HHHHSH SSHSHSHHSHSSSHHHH} · ω^{−1}

(13)

=_{HHHHHSHHHSHSSSHHHH} (2) =_{HHHHHSHHHSHSSSHHHHHH} (4) =_{HHHHHSHHHSHHSHSHHHHH} · ω^{−1}

(10)

=_{HHHHHSHHHSHSSSHSSSSHHHHH} (3) =_{HHHHHSHHHSSSSSHSSSHSSSSHHHHH} (2) =_{HHHHHSHHHSSHHSSSHSSSHSSSSHHHHH}

(17)

=_{HHHHHSHHHSSSHSSSHHHHH} (2) =_{HHHHHSHHHSSHHSHSSSH HHHH} (7) =_{HHHHHSHHSHSSHSHSHSSSH HHHH} · ω^{−2}

(15)

=_{HHHHHHSHH SHSHSH HHHH} · ω^{−1}

(13)

=_{HHHHHHHHHHHHH}

(19)

=_{HHHHHHHHHHHHH}

(18)

=_{HHHHHHHHHHHH} (2) =_{HHHHHHHHHHHHHH}

(11)

=_{HHHHHHHHHHHHHH}

(19)

=_{HHHHHHHHHHHHH}

(inv)

=_{HHHHHHH} (2) =_{HHHHHHHH}

(18)

=_{HHHHHHHH}

(def)

=_{B1B1HH}

3.51 Equation

B1B_2 = B4B_2HH

Proof:_{B1B2}

(def)

=_{HHHH}

(18)

=_{HHHH}

(inv)

=_{HHHHHHHHHHH}

(19)

=_{HHHHHHHHHHHH}

(13)

=_{HHHSHSHSHSHHHHHHH} · ω^{−1}

(15)

=_{HHSHSSSHSHSSHSHSHHHHHHH} · ω^{−2} (7) =_{HHSHSSSHHSSHHSHHHHHHH} (2) =_{HHSHSSSHHSSSHHHHHHH}

(19)

=_{HHSHSSSHHSSSHHHHHHH}

(11)

=_{HHSHSSSHHSSSHHHHHHH H}

(12)

=_{HHSHSSSHHSSSHHHHHHH H}

(16)

=_{HHSHSSSHHSSHHHSHHHHHHH H} (2) =_{HHSHSSSHHSSHHHSHHHHH H}

(12)

=_{HHSHSSSHHSSHHHSHHHHH H}

(16)

=_{HHSHSSSHHSHHHSHHSHH HHH H} (2) =_{HHSHSSSHHSHHHSSHHHHH H}

(12)

=_{HHSHSSSHHSHHHSSHHHHH H}

(16)

=_{HHSHSSSHHHHHSHHSSHH HHH H} (2) =_{HHSHSSSHHHHHSSSHHHHH H}

(14)

=_{HHSHSHHHHSSHHSSH HSSSHHHHH H} (2) =_{HHSHSHHHHSSSSHHSSSHHHHH H}

(14)

=_{HHSHSHHHHSSH SSHSSSHSSHHHHHH H} (2) =_{HHSHSHHHHSSH SSHSSSHSSHHHH H}

(12)

=_{HHSHSHHHHSHSSSHSSSHSSH HHH H}

(10)

=_{HHSHSHHHHSHHSHHSSHHHH H} · ω^{−1}

(12)

=_{HHSHSHHHHSHSHHSSHHHH H} · ω^{−1} (5) =_{HHSHSHHHHHSSSHSSHHHH H}

(16)

=_{HHSHHHHHSSSHSHHSSHHHH H} (2) =_{HHSHHHHHSSSHSSSHHHH H}

(12)

=_{HHSHHHHHSSSHSSSHHHH H}

(12)

=_{HHSHHHHHSSSHSSSHHHH H}

(14)

=_{HHSHHHHHSSSHSHSSHHHSSHH H}

(12)

=_{HHSHHHHHSSSHSHSSHHHSSHH H}

(12)

=_{HHSHHHHHSSHSHSSSHHHSSHH H}

(12)

=_{HHSHHHHHSHSHSSSSHHHSSHH H} (3) =_{HHSHHHHHSHSHHHHSSHH H}

(12)

=_{HHSHHHHHSHSHHHSSHH H}

(21)

=_{HHSHHHSSSSHHSHHSSHH H} (2) =_{HHSHSSSSHHSHHSSHH H} (3) =_{HHSHHHSHHSSHH H} (2) =_{HHSHSHHSSHH H} (2) =_{HHSHSSSHH H}

(12)

=_{HHHSSSSHH H}

(12)

=_{HHHSSSSHH H} (3) =_{HHHHH}

(def)

=_{B4B2HH}

3.52 Equation

B1B_3 = B4B_3HSHSHSH

· ω^7

Proof:_{B1B3}

(def)

=_{HHHHS H}

(12)

=_{HHHH HSH}

(17)

=_{HHHHSHSSSHSHSSH}

(18)

=_{HHHHSHSSSHSHSSH}

(inv)

=_{HHHHHHHHHHSHSSSHSSSSHSSSSSHSSHHSSH HSSSHSHSSH}

(10)

=_{HHHHHHHHHHSHHSHSHSSSSSHSSHHSSH HSSSHSHSSH} · ω^{−1} (4) =_{HHHHHHHHHHSHSSSHHSSSSSHSSHHSSH HSSSHSHSSH} (2) =_{HHHHHHHHHHSHSSSSSSSSHSSHHSSH HSSSHSHSSH} (3) =_{HHHHHHHHHHSHSSSSHSSHHSSHHSSSHSHSSH} (3) =_{HHHHHHHHHHSHHSSHHSSHHSSSHSHSSH} (2) =_{HHHHHHHHHHSHHSSSSHHSSSHSHSSH} (3) =_{HHHHHHHHHHSHHHHSSSHSHSSH} (2) =_{HHHHHHHHHHSH HSSSHSHSSH}

(19)

=_{HHHHHHHHHHHSH HSSSHSHSSH}

(13)

=_{HHHHHSHSHSHSHHHHSH HSSSHSHSSH} · ω^{−1}

(15)

=_{HHHHSHSSSHSHSSHSHSHHHHSH HSSSHSHSSH} · ω^{−2} (7) =_{HHHHSHSSSHHSSHHSHHHHSH HSSSHSHSSH} (2) =_{HHHHSHSSSHHSSSHHHHSH HSSSHSHSSH}

(19)

=_{HHHHSHSSSHHSSSHHHHSH HSSSHSHSSH}

(11)

=_{HHHHSHSSSHHSSSHHHHSHHSSSHSHSSH}

(12)

=_{HHHHSHSSSHHSSSHHHHSHHSSSHSHSSH}

(16)

=_{HHHHSHSSSHHSSHHHSHHHHSHHSSSHSHSSH} (2) =_{HHHHSHSSSHHSSHHHSHHSHHSSSHSHSSH}

(12)

=_{HHHHSHSSSHHSSHHHSHHSHHSSSHSHSSH}

(16)

=_{HHHHSHSSSHHSHHHSHHSHHSH HSSSHSHSSH} (2) =_{HHHHSHSSSHHSHHHSSHHSHHSSSHSHSSH}

(12)

=_{HHHHSHSSSHHSHHHSSHHSHHSSSHSHSSH}

(16)

=_{HHHHSHSSSHHHHHSHHSSHHSH HSSSHSHSSH} (2) =_{HHHHSHSSSHHHHHSSSHHSHHSSSHSHSSH}

(14)

=_{HHHHSHSHHHHSSHHSSH HSSSHHSHHSSSHSHSSH} (2) =_{HHHHSHSHHHHSSSSHHSSSHHSHHSSSHSHSSH}

(14)

=_{HHHHSHSHHHHSSH SSHSSSHSSHHHSHHSSSHSHSSH} (2) =_{HHHHSHSHHHHSSH SSHSSSHSSHSHHSSSHSHSSH}

(12)

=_{HHHHSHSHHHHSHSSSHSSSHSSHSH HSSSHSHSSH}

(10)

=_{HHHHSHSHHHHSHHSHHSSHSHHSSSHSHSSH} · ω^{−1}

(12)

=_{HHHHSHSHHHHSHSHHSSHSHHSSSHSHSSH} · ω^{−1} (5) =_{HHHHSHSHHHHHSSSHSSHSHHSSSHSHSSH}

(16)

=_{HHHHSHHHHHSSSHSHHSSHSHHSSSHSHSSH} (2) =_{HHHHSHHHHHSSSHSSSHSHHSSSHSHSSH}

(12)

=_{HHHHSHHHHHSSSHSSSHSHHSSSHSHSSH}

(12)

=_{HHHHSHHHHHSSSHSSSHSH HSSSHSHSSH}

(14)

=_{HHHHSHHHHHSSSHSHSSHSSHSH HSSSHSHSSH}

(12)

=_{HHHHSHHHHHSSSHSHSSHSSHSH HSSSHSHSSH}

(12)

=_{HHHHSHHHHHSSHSHSSSHSSHSH HSSSHSHSSH}

(12)

=_{HHHHSHHHHHSHSHSSSSHSSHSH HSSSHSHSSH} (3) =_{HHHHSHHHHHSHSHHSSHSH HSSSHSHSSH}

(12)

=_{HHHHSHHHHHSHSHSSHSH HSSSHSHSSH}

(21)

=_{HHHHHSHHHSSSSSHHSSHSH HSSSHSHSSH} (2) =_{HHSHHHSSSSSHHSSHSH HSSSHSHSSH} (2) =_{HHSHSSSSSHHSSHSH HSSSHSHSSH} (3) =_{HHSHSHHSSHSH HSSSHSHSSH} (2) =_{HHSHSSSHSH HSSSHSHSSH}

(12)

=_{HHHSSSSHSH HSSSHSHSSH}

(12)

=_{HHHSSSSHSH HSSSHSHSSH} (3) =_{HHHHSHHSSSHSHSSH}

(12)

=_{HHHHSHSHSSHSHSSH}

(12)

=_{HHHHSHSSHSHSHSSH} (2) =_{HHHHSHSSHHHSHSHSSH} (3) =_{HHHHSHSSHSSSSHHSHSHSSH} (5) =_{HHHHSHSSSHSHSHHSHSHSSH} · ω^{−1}

(17)

=_{HHHH HSHHSHHSHS} · ω^{−1}

(12)

=_{HHHHS HHSHHSHS} · ω^{−1} (1) =_{HHHHS HHSHHSHS} · ω^7

(def)

=_{B4B3HSHSHSH} · ω^7

3.53 Equation

B1B_4 = B1B_4HH

Proof:_{B1B4}

(def)

=_{HHHH H}

(18)

=_{HHHH H}

(inv)

=_{HHHH HHHHHHHH HHHH H}

(18)

=_{HHHH HHHHHHHHH HHHH H}

(18)

=_{HHHH HHHHHHHH HHHH H}

(18)

=_{HHHH HHHHHHHH HHHHH H} (2) =_{HHHH HHHHHHHH HHH H}

(19)

=_{HHHH HHHHHHHHH HHH H}

(13)

=_{HHHH HHHHHHSHSHSHSH HHH H} · ω^{−1}

(15)

=_{HHHH HHHHHHSHSSSHSHSSHSHSH HHH H} · ω^{−2} (7) =_{HHHH HHHHHHSHSSSHHSSHHSH HHH H} (2) =_{HHHH HHHHHHSHSSSHHSSSH HHH H}

(17)

=_{HHHH HHHHHHSHSSSHSSSSHHSSHHSSSH HHH H}

(10)

=_{HHHH HHHHHHSHHSHSHHSSHHSSSH HHH H} · ω^{−1} (4) =_{HHHH HHHHHHSHSSSHHHSSHHSSSH HHH H} (2) =_{HHHH HHHHHHSHSSSHSSHHSSSH HHH H} (2) =_{HHHH HHHHHHSHSSSHSSSSSH HHH H} (3) =_{HHHH HHHHHHSHSSSHSH HHH H}

(13)

=_{HHHH HHSHHHSHSHSSHSSSHSH HHH H} · ω^{−1} (5) =_{HHHH HHSHHHHSSSSSHSSSHSH HHH H}

(12)

=_{HHHH HHSHHHHSSSSHSSSSHSH HHH H}

(3) =_{HHHH HHSHHHHSSSSHHSH HHH H}

(12)

=_{HHHH HHSHHHHSSSHSHSH HHH H}

(12)

=_{HHHH HHSHHHHSSHSSHSH HHH H}

(14)

=_{HHHH HHSHHHHSSSSHSSHHSH HHH H} (3) =_{HHHH HHSHHHHHSSHHSH HHH H} (2) =_{HHHH HHSHHHHHSSSH HHH H}

(16)

=_{HHHH HHHHHHSHHSSSH HHH H} (2) =_{HHHH HHHHHHSSSSH HHH H} (3) =_{HHHH HHHHHHH HHH H}

(20)

=_{HHHH HHHHHHHHHH H} (2) =_{HHHH HHHHHHHH H} (2) =_{HHHH HHHHHHH}

(11)

=_{HHHH HHHHHHHHH} (2) =_{HHHH HHHHHHH} (2) =_{HHHH HHHH H}

(11)

=_{HHHH HHHHH}

(11)

=_{HHHH HHHHHHH} (2) =_{HHHH HHHHH} (2) =_{HHHH HHH}

(11)

=_{HHHH HHH}

(18)

=_{HHHHH HHH}

(def)

=_{B1B4HH}

3.54 Equation

B2B_1 = B2B_4HH

Proof:_{B2B1}

(def)

=_{HHHH}

(18)

=_{HHHH}

(inv)

=_{HHHHHHHH HH}

(19)

=_{HHHHHHHHH HH}

(11)

=_{HHHHHHHHHH HH} (2) =_{HHHHHHHH HH}

(19)

=_{HHHHHHHHH HH}

(13)

=_{HHSHSHSHSH HHHH HH} · ω^{−1}

(15)

=_{HSHSHSSHSHSHSSSH HHHH HH} · ω^{−2} (7) =_{HSHHSSHHSHSSSH HHHH HH} (2) =_{HSHHSSSHSSSHHHHH HH}

(12)

=_{HSHHSSSHSSSH HHHH HH}

(12)

=_{HSHHSSSHSSSH HHHH HH}

(12)

=_{HSHHSSSHSSSH HHHH HH}

(14)

=_{HSHHSHSSSHHSSHHSSH HHH HH} (2) =_{HSHHSHSSSHHSSSSHHHH HH}

(14)

=_{HSHHSHSH SSHSSHSSHSSHHHH HH} (8) =_{HSHHSHSH SSHSSHHSSHSSHHH HH} · ω^4 (2) =_{HSHHSHSH SSHSSSSHSSHHH HH} · ω^4

(12)

=_{HSHHSHSH SSHSSSHSSSHHH HH} · ω^4

(12)

=_{HSHHSHSH SSHSSHSSSSHHH HH} · ω^4

(14)

=_{HSHHSHSH HSSHSSHSSHSSHHSSH HH} · ω^4 (8) =_{HSHHSHSH HSSHSSHHSSHSSHSSH HH} · ω^8 (2) =_{HSHHSHSH HSSHSSSSHSSHSSH HH} · ω^8

(12)

=_{HSHHSHSH HSSHSSSHSSHSSSH HH} · ω^8

(12)

=_{HSHHSHSH HSSHSSHSSHSSSSH HH} · ω^8 (3) =_{HSHHSHSH HSSHSSHSSHH HH} · ω^8

(14)

=_{HSHHSHSH HSSSSHSSHHSSHH HH} · ω^8 (3) =_{HSHHSHSH HHSSHHSSHHHH} · ω^8 (2) =_{HSHHSHSH HHSSHHSS HH} · ω^8

(16)

=_{HSHHHSHHHSSHHSHHSSHH} · ω^8 (2) =_{HSHHHSHHHSSHHSSS HH} · ω^8

(16)

=_{HSHHHHHHSHHSSHHSSS HH} · ω^8 (2) =_{HSHHHHHHSSSHHSSS HH} · ω^8

(12)

=_{HSHHHHHHSSSHHSSS HH} · ω^8

(12)

=_{HSHHHHHHSSSHHSSS HH} · ω^8

(12)

=_{HSHHHHHHSSSHHSSS HH} · ω^8

(14)

=_{HSHHHHHHSHHSSSHSSHSS HH} · ω^8

(12)

=_{HSHHHHHHSHHSSHSSHSSSHH} · ω^8

(12)

=_{HSHHHHHHSHHS HSSHSSSSHH} · ω^8 (3) =_{HSHHHHHHSHHS HSSHHH} · ω^8

(12)

=_{HSHHHHHHSHH HSSHS HH} · ω^8

(21)

=_{HSHHH SHHSSHHSSSS HH} · ω^8 (2) =_{HSH SHHSSHHSSSS HH} · ω^8 (2) =_{HSH SSSHHSSSSHH} · ω^8 (3) =_{HSH SSSHH HH} · ω^8

(12)

=_{HH SSSSHH HH} · ω^8

(12)

=_{HH SSSSHH HH} · ω^8 (3) =_{HH HHHH} · ω^8

(19)

=_{HH HHH} · ω^8

(11)

=_{HHHHH} · ω^8 (1) =_{HHHHH}

(def)

=_{B2B4HH}

3.55 Equation

B2B_2 = B3B_3HSHHSHS

· ω^6

Proof:_{B2B2}

(def)

=_{HH}

(11)

=_{HH}

(19)

=_{HH} (3) =_{HHSSSS}

(12)

=_{HHSSSS} (3) =_{HHSSSSSSSS}

(12)

=_{HHSHSSSSSSS}

(12)

=_{HHSH SSSSSS} (2) =_{HHSHHSH SSSSSS} (3) =_{HHSHSSSSHSH SSSSSS} (2) =_{HHSHSSHHSSHSH SSSSSS} (3) =_{HHSSSSSHSSHHSSHSH SSSSSS}

(14)

=_{HSSHSSSHSSHSH SSSSSS} (7) =_{HSSHSSSSHSSHSSH SSSSSS} · ω^{−2}

(13)

=_{HSHSSSHSSH SSSSSS} · ω^{−1}

(12)

=_{HSHSSSHSSH SSSSSS} · ω^{−1} (2) =_{HSHSSSHSSHHH SSSSSS} · ω^{−1}

(15)

=_{HHSHHH SSSSSS}

(11)

=_{H HSHHH SSSSSS}

(19)

=_{H HSHHH SSSSSS} (3) =_{H HSHHSSSSHSSSSSS}

(10)

=_{H SSSHSSSHSSSSH SSSSSS} · ω (4) =_{H HSHSSSSHSSSSH SSSSSS} (5) =_{H HSSHSHSHSSSSH SSSSSS} · ω^{−1} (2) =_{H HHHSSHSHSHSSSSH SSSSSS} · ω^{−1}

(14)

=_{H HSSHSHSHSSH SSSSSS} · ω^{−1}

(13)

=_{H HSHHSHSSSSSS}

(19)

=_{H HSHHSHSSSSSS}

(12)

=_{H HSHHSHSSSSSS}

(2) =_{H HHHSHHSHSSSSSS}

(11)

=_{H HHSHHSHSSSSSS}

(19)

=_{H HHSHHSHSSSSSS}

(inv)

=_{HSHHSHSSSSSS}

(12)

=_{HSHHSHSSSSSS}

(12)

=_{HSHHSHSSSSSS} (2) =_{HSHHSHSSSSSSHH} (3) =_{HSHHSHSSSSSSHSSSSH} (2) =_{HSHHSHSSSSSSHSSHHSSH} (2) =_{HSHHSHSSHHSSSSHSSHHSSH} (3) =_{HSHHSHSSHSSSSHSSSSHSSHHSSH} (5) =_{HSHHSHSSSHSHSHSSSSHSSHHSSH} · ω^{−1}

(17)

=_{HSHH HSHHSHSSSSHSSH} · ω^{−1}

(10)

=_{HSHH HSHSSSHSSSSSSSHSSH}

(14)

=_{HSHH HSSSHSHSSSSSSS}

(12)

=_{HSHSH HSSSHSHSSSSSS}

(12)

=_{HSHSSH HSSSHSHSSSS}

(12)

=_{HSHSSH HSSSSHHSSSS} (5) =_{HSHSSH HSSSSHSHSHS} · ω^{−1}

(12)

=_{HSHSSH HSSSSSHHSHS} · ω^{−1}

(12)

=_{HSHSSHS HSSSSHHSHS} · ω^{−1} (2) =_{HSHSSHS HSSHHSSH HSHS} · ω^{−1} (2) =_{HSHSSHHHS HSSHHSSH HSHS} · ω^{−1}

(14)

=_{HSHSSHSSHHS HHSHS} · ω^{−1} (2) =_{HSHSSHHHSSHHS HHSHS} · ω^{−1} (3) =_{HSHSSHSSSSHHSSHHS HHSHS} · ω^{−1} (5) =_{HSHSSSHSHSHHSSHHS HHSHS} · ω^{−2}

(17)

=_{HHSHHSHHS HHSHS} · ω^{−2}

(12)

=_{HSHHSHHS HHSHS} · ω^{−2} (1) =_{HSHHSHHS HHSHS} · ω^6

(def)

=_{B3B3HSHHSHS} · ω^6

3.56 Equation

B2B_3 = B3B_2HSHX HSS

· ω^7

Proof:_{B2B3}

(def)

=_{HHSH}

(12)

=_{HHHSH}

(17)

=_{HHSHSSSHSHSSH}

(11)

=_{HHSHSSSHSHSSH}

(19)

=_{HHSHSSSHSHSSH}

(12)

=_{HHSHSSSHSHSSH}

(12)

=_{HHSHSSSHSHSSH}

(12)

=_{HHSHSSSHSHSSH} (3) =_{HHSHSSSHSHSSSSSSH} (2) =_{HHSHSSSHSHSSHHSSSSH}

(14)

=_{HHSSSHSHSHSSSSH} (3) =_{HHSSSHSSSSSHSHSSSSH}

(12)

=_{HHSSSSHSSSSHSHSSSSH}

(12)

=_{HHSSSSHSSSHSHSSSSH} (2) =_{HHSHHSSSSH SSSHSHSSSSH} (3) =_{HHSHSSSSHSSSSH SSSHSHSSSSH} (2) =_{HHSHSSHHSSHSSSSH SSSHSHSSSSH} (3) =_{HHSSSSSHSSHHSSHSSSSH SSSHSHSSSSH}

(14)

=_{HSSHSSSHSSHSSSSH SSSHSHSSSSH} (7) =_{HSSHSSSSHSSHSSSSSH SSSHSHSSSSH} · ω^{−2}

(13)

=_{HSHSSSHSSSSSH SSSHSHSSSSH} · ω^{−1}

(12)

=_{HSHSSSHSSSSSH SSSHSHSSSSH} · ω^{−1} (2) =_{HSHSSSHSSHHSSSH SSSHSHSSSSH} · ω^{−1}

(15)

=_{HHSHHSSSH SSSHSHSSSSH}

(11)

=_{H HSHHSSSH SSSHSHSSSSH}

(19)

=_{H HSHHSSSH SSSHSHSSSSH}

(10)

=_{H SSSHSSSHSSSH SSSHSHSSSSH} · ω (4) =_{H HSHSSSSHSSSH SSSHSHSSSSH} (5) =_{H HSSHSHSHSSSH SSSHSHSSSSH} · ω^{−1} (2) =_{H HHHSSHSHSHSSSH SSSHSHSSSSH} · ω^{−1}

(14)

=_{H HSSHSHSHSH SSSHSHSSSSH} · ω^{−1}

(13)

=_{H HSHHH SSSHSHSSSSH}

(19)

=_{H HSHHSSSHSHSSSSH}

(12)

=_{H HSHHSSSHSHSSSSH} (2) =_{H HHHSHHSSSHSHSSSSH}

(11)

=_{H HHSHHSSSHSHSSSSH}

(19)

=_{H HHSHHSSSHSHSSSSH}

(inv)

=_{HSHHSSSHS} (2) =_{HSHHSSSHSHH} (3) =_{HSHHSSSHSHSSSSH} (2) =_{HSHHSSSHSHSSHHSSH} (3) =_{HSHHSSSSSSSHSHSSHHSSH}

(14)

=_{HSHHSSHSSSSSHSHSSH}

(12)

=_{HSHSHSSHSSSSHSHSSH}

(12)

=_{HSHSSHSSHSSSHSHSSH}

(12)

=_{HSHSSHSSSHSSHSHSSH}

(12)

=_{HSHSSHSSSSHSHSHSSH} (2) =_{HSHSSHSSHHSSH SHSHSSH} (2) =_{HSHSSHHHSSHHSSH SHSHSSH}

(14)

=_{HSHSSHSSHHSHSHSSH} (2) =_{HSHSSHHHSSHHSHSHSSH} (3) =_{HSHSSHSSSSHHSSHH SHSHSSH} (5) =_{HSHSSSHSHSHHSSHH SHSHSSH} · ω^{−1}

(17)

=_{HHSHHSHHSHSHSSH} · ω^{−1}

(12)

=_{HSHHSHHSHSHSSH} · ω^{−1} (1) =_{HSHHSHHSHSHSSH} · ω^7

(def)

=_{B3B2HSHX HSS} · ω^7

3.57 Equation

B2B_4 = B2B_1HH

Proof:_{B2B4}

(def)

=_{HHH}

(11)

=_{HH H}

(19)

=_{HH HH} (3) =_{HH SSSSHH}

(12)

=_{HH SSSSHH}

(12)

=_{HSH SSSHH} (3) =_{HSH SSSHHSSSS} (2) =_{HSH SHHSSHHSSSS} (2) =_{HSHHH SHHSSHHSSSS}

(21)

=_{HSHHHHHHSHH HSSHS}

(12)

=_{HSHHHHHHSHHS HSSH} (3) =_{HSHHHHHHSHHS HSSHSSSS}

(12)

=_{HSHHHHHHSHHSSHSSHSSS}

(12)

=_{HSHHHHHHSHHSSSHSSHSS}

(14)

=_{HSHHHHHHSSSHHSSS}

(12)

=_{HSHHHHHHSSSHHSSS}

(12)

=_{HSHHHHHHSSSHHSSS}

(12)

=_{HSHHHHHHSSSHHSSS} (2) =_{HSHHHHHHSHHSSHHSSS}

(16)

=_{HSHHHSHHHSSHHSSS} (2) =_{HSHHHSHHHSSHHSHHSS}

(16)

=_{HSHHSHSH HHSSHHSS} (2) =_{HSHHSHSH HHSSHHSSHH} (3) =_{HSHHSHSH HSSSSHSSHHSSHH}

(14)

=_{HSHHSHSH HSSHSSHSSHH} (3) =_{HSHHSHSH HSSHSSHSSHSSSSH}

(12)

=_{HSHHSHSH HSSHSSSHSSHSSSH}

(12)

=_{HSHHSHSH HSSHSSSSHSSHSSH} (2) =_{HSHHSHSH HSSHSSHHSSHSSHSSH} (8) =_{HSHHSHSH HSSHSSHSSHSSHHSSH} · ω^{−4}

(14)

=_{HSHHSHSH SSHSSHSSSSHHH} · ω^{−4}

(12)

=_{HSHHSHSH SSHSSSHSSSHHH} · ω^{−4}

(12)

=_{HSHHSHSH SSHSSSSHSSHHH} · ω^{−4} (2) =_{HSHHSHSH SSHSSHHSSHSSHHH} · ω^{−4} (8) =_{HSHHSHSH SSHSSHSSHSSHHHH} · ω^{−8}

(14)

=_{HSHHSHSSSHHSSSSHHHH} · ω^{−8} (2) =_{HSHHSHSSSHHSSHHSSH HHH} · ω^{−8}

(14)

=_{HSHHSSSHSSSH HHHH} · ω^{−8}

(12)

=_{HSHHSSSHSSSH HHHH} · ω^{−8}

(12)

=_{HSHHSSSHSSSH HHHH} · ω^{−8}

(12)

=_{HSHHSSSHSSSHHHHH} · ω^{−8} (2) =_{HSHHSSHHSHSSSH HHHH} · ω^{−8} (7) =_{HSHSHSSHSHSHSSSH HHHH} · ω^{−10}

(15)

=_{HHSHSHSHSH HHHH} · ω^{−9}

(13)

=_{HHHHHHHHH} · ω^{−8}

(19)

=_{HHHHHHHH} · ω^{−8} (2) =_{HHHHHHHHHH} · ω^{−8}

(11)

=_{HHHHHHHHH} · ω^{−8}

(19)

=_{HHHHHHHH} · ω^{−8}

(inv)

=_{HHHHHH} · ω^{−8}

(18)

=_{HHHHHH} · ω^{−8} (1) =_{HHHHHH}

(def)

=_{B2B1HH}

3.58 Equation

B3B_1 = B3B_4HSHHSHS

· ω^7

Proof:_{B3B1}

(def)

=_{HSHHHH}

(12)

=_{HHSHHHH}

(17)

=_{HSHSSSHSHSSHHHH} (2) =_{HSHSSSHSHSSHH}

(12)

=_{HSHSSSHSHSSHHH}

(12)

=_{HSHSSSHSHSSHH H}

(14)

=_{HSHSSSHSHHHSSHHSSH} (2) =_{HSHSSSHSHHHSSSSH}

(12)

=_{HSHSSSHSHHHSSSHS}

(12)

=_{HSHSSSHSHHHSSHSS}

(14)

=_{HSHSSSHSHHHSSSSHSSH} (3) =_{HSHSSSHSHHHHSSH}

(18)

=_{HSHSSSHSHHHHSSH} (2) =_{HSHSSSHSHHSSH}

(inv)

=_{HSHHSSS HSHSSSHSSSSHSHHH HSSHHSSHHSSSHSHHSSH}

(10)

=_{HSHHSSS HSHHSHSHSHHHHSSHHSSHHSSSHSHHSSH} · ω^{−1} (4) =_{HSHHSSS HSHSSSHHSHHHHSSHHSSHHSSSHSHHSSH} (2) =_{HSHHSSS HSHSSSSHHHHSSHHSSHHSSSHSHHSSH} (3) =_{HSHHSSS HSHHHHHSSHHSSHHSSSHSHHSSH} (2) =_{HSHHSSS HSHHHHHSSSSHHSSSHSHHSSH} (3) =_{HSHHSSS HSHHHHHH HSSSHSHHSSH}

(19)

=_{HSHHSSSHSHHHHHH HSSSHSHHSSH}

(11)

=_{HSHHHHSSSSHHHHHH HSSSHSHHSSH} (2) =_{HSHHSSSSHHHHHH HSSSHSHHSSH}

(12)

=_{HSHHSSSSHHHHHH HSSSHSHHSSH}

(12)

=_{HSHHSSSSHHHHHH HSSSHSHHSSH}

(12)

=_{HSHHSSSSHHHHHH HSSSHSHHSSH} (3) =_{HSHHHHHHHH HSSSHSHHSSH}

(19)

=_{HSHHHHHHHHH HSSSHSHHSSH}

(13)

=_{HSHHSHSHSHSH HHHH HSSSHSHHSSH} · ω^{−1}

(15)

=_{HSHSHSHSSHSHSHSSSH HHHH HSSSHSHHSSH} · ω^{−2} (7) =_{HSHSHHSSHHSHSSSH HHHH HSSSHSHHSSH} (2) =_{HSHSHHSSSHSSSHHHHH HSSSHSHHSSH}

(12)

=_{HSHSHHSSSHSSSH HHHH HSSSHSHHSSH}

(12)

=_{HSHSHHSSSHSSSH HHHH HSSSHSHHSSH}

(12)

=_{HSHSHHSSSHSSSH HHHH HSSSHSHHSSH}

(14)

=_{HSHSHHSHSSSHHSSHHSSH HHH HSSSHSHHSSH} (2) =_{HSHSHHSHSSSHHSSSSHHHH HSSSHSHHSSH}

(14)

=_{HSHSHHSHSH SSHSSHSSHSSHHHH HSSSHSHHSSH} (8) =_{HSHSHHSHSH SSHSSHHSSHSSHHH HSSSHSHHSSH} · ω^4 (2) =_{HSHSHHSHSH SSHSSSSHSSHHH HSSSHSHHSSH} · ω^4

(12)

=_{HSHSHHSHSH SSHSSSHSSSHHH HSSSHSHHSSH} · ω^4

(12)

=_{HSHSHHSHSH SSHSSHSSSSHHH HSSSHSHHSSH} · ω^4

(14)

=_{HSHSHHSHSH HSSHSSHSSHSSHHSSH HSSSHSHHSSH} · ω^4 (8) =_{HSHSHHSHSH HSSHSSHHSSHSSHSSH HSSSHSHHSSH} · ω^8 (2) =_{HSHSHHSHSH HSSHSSSSHSSHSSH HSSSHSHHSSH} · ω^8

(12)

=_{HSHSHHSHSH HSSHSSSHSSHSSSH HSSSHSHHSSH} · ω^8

(12)

=_{HSHSHHSHSH HSSHSSHSSHSSSSH HSSSHSHHSSH} · ω^8 (3) =_{HSHSHHSHSH HSSHSSHSSHH HSSSHSHHSSH} · ω^8

(14)

=_{HSHSHHSHSH HSSSSHSSHHSSHH HSSSHSHHSSH} · ω^8 (3) =_{HSHSHHSHSH HHSSHHSSHHHSSSHSHHSSH} · ω^8 (2) =_{HSHSHHSHSH HHSSHHSS HSSSHSHHSSH} · ω^8

(16)

=_{HSHSHHHSHHHSSHHSHHSSHSSSHSHHSSH} · ω^8 (2) =_{HSHSHHHSHHHSSHHSSS HSSSHSHHSSH} · ω^8

(16)

=_{HSHSHHHHHHSHHSSHHSSS HSSSHSHHSSH} · ω^8 (2) =_{HSHSHHHHHHSSSHHSSS HSSSHSHHSSH} · ω^8

(12)

=_{HSHSHHHHHHSSSHHSSS HSSSHSHHSSH} · ω^8

(12)

=_{HSHSHHHHHHSSSHHSSS HSSSHSHHSSH} · ω^8

(12)

=_{HSHSHHHHHHSSSHHSSS HSSSHSHHSSH} · ω^8

(14)

=_{HSHSHHHHHHSHHSSSHSSHSS HSSSHSHHSSH} · ω^8

(12)

=_{HSHSHHHHHHSHHSSHSSHSSSHSSSHSHHSSH} · ω^8

(12)

=_{HSHSHHHHHHSHHS HSSHSSSSHSSSHSHHSSH} · ω^8 (3) =_{HSHSHHHHHHSHHS HSSHHSSSHSHHSSH} · ω^8

(12)

=_{HSHSHHHHHHSHH HSSHS HSSSHSHHSSH} · ω^8

(21)

=_{HSHSHHH SHHSSHHSSSS HSSSHSHHSSH} · ω^8 (2) =_{HSHSH SHHSSHHSSSS HSSSHSHHSSH} · ω^8 (2) =_{HSHSH SSSHHSSSSHSSSHSHHSSH} · ω^8 (3) =_{HSHSH SSSHH HSSSHSHHSSH} · ω^8

(12)

=_{HSHH SSSSHH HSSSHSHHSSH} · ω^8

(12)

=_{HSHH SSSSHH HSSSHSHHSSH} · ω^8 (3) =_{HSHH HHHSSSHSHHSSH} · ω^8

(19)

=_{HSHH HHSSSHSHHSSH} · ω^8

(11)

=_{HSHH HHSSSHSHHSSH} · ω^8 (3) =_{HSHH HSSSSHSSSHSHHSSH} · ω^8

(14)

=_{HSHH HSSHSSHSSSHSH} · ω^8

(12)

=_{HSHSH HSSHSSHSSHSH} · ω^8

(12)

=_{HSHSSH HSSHSSHSHSH} · ω^8

(12)

=_{HSHSSH HSSSHSHSHSH} · ω^8

(12)

=_{HSHSSH HSSSSHHSHSH} · ω^8 (2) =_{HSHSSH HSSHHSSH HSHSH} · ω^8 (2) =_{HSHSSHHH HSSHHSSH HSHSH} · ω^8

(14)

=_{HSHSSHSSHH HHSHSH} · ω^8 (2) =_{HSHSSHHHSSHH HHSHSH} · ω^8 (3) =_{HSHSSHSSSSHHSSHH HHSHSH} · ω^8 (5) =_{HSHSSSHSHSHHSSHH HHSHSH} · ω^7

(17)

=_{HHSHHSHH HHSHSH} · ω^7

(12)

=_{HSHHSHH HHSHSH} · ω^7

(def)

=_{B3B4HSHHSHS} · ω^7

3.59 Equation

B3B_2 = B2B_3HSHX SHS

· ω^7

Proof:_{B3B2}

(def)

=_{HSHH}

(12)

=_{HHSHH}

(17)

=_{HSHSSSHSHSSHH}

(14)

=_{HSHSSSHSHHHSSHHSSH} (2) =_{HSHSSSHSHSSHHSSH} (2) =_{HSHSSSHSHSSSSH}

(12)

=_{HSHSSSHSHSSSHS}

(12)

=_{HSHSSSHSHSSHSS}

(14)

=_{HSHSSSHSHSSSSHSSH} (3) =_{HSHSSSHSHHSSH}

(inv)

=_{HHSH HSSSHHSHSSSHSHHSSH}

(12)

=_{HHSH HSSHS HSHSSSHSHHSSH}

(12)

=_{HHSH HSHSS HSHSSSHSHHSSH}

(12)

=_{HHSH HHSSSHSHSSSHSHHSSH}

(19)

=_{HHSH HHHSSS SHSSSHSHHSSH}

(11)

=_{HHSH HHHHSSSSHSSSHSHHSSH} (2) =_{HHSH HHSSSSHSSSHSHHSSH}

(12)

=_{HHSH HHSSSSHSSSHSHHSSH}

(19)

=_{HHSH HHSSSSHSSSHSHHHSSH}

(13)

=_{HHSH HHSSHSSS SHSSSSHSHSH HSSH} · ω^{−1}

(14)

=_{HHSH HHHSSSHSSHSHSSSSHSHSSSH HSSH} · ω^{−1} (2) =_{HHSH HSSSHSSHSHSSSSHSHSSSH HSSH} · ω^{−1} (5) =_{HHSH HSSSHSHSSSSSSSHSHSSSH HSSH} (4) =_{HHSH HSSSSSSHSSSSSSHSHSSSH HSSH} · ω

(10)

=_{HHSH HSSSHSHSSSHSHSSSHHSSH}

(12)

=_{HHSH HSSHSHSSSHSHSSSSHHSSH} (3) =_{HHSH HSSHSHSSSHSHH HSSH}

(12)

=_{HHSH HSHSHSSSHSHSH HSSH}

(12)

=_{HHSH HHSHSSSHSHSSH HSSH}

(19)

=_{HHSH HHSHSSSHSHSSH HSSH}

(11)

=_{HHSH HHSHSSSHSHHSSH HSSH}

(15)

=_{HHSH HSHSSSSSHSSHSSHHHSSH HSSH} · ω^{−1} (3) =_{HHSH HSHSHSSHSSHHHSSH HSSH} · ω^{−1} (2) =_{HHSH HSHSHSSHSSHSSH HSSH} · ω^{−1}

(12)

=_{HHSH HSHSHSSHSSHSSH HSSH} · ω^{−1}

(13)

=_{HHSH HSSHSSHSSHSSHSSHSSH HSSH} · ω^{−2} (7) =_{HHSH HSSHSSHSHSSHSHSSH HSSH}

(14)

=_{HHSH HHSSSSHSHSSHHSSHSHSSH HSSH} (2) =_{HHSH SSSSHSHSSHHSSHSHSSH HSSH} (3) =_{HHSH HSHSSHHSSHSHSSH HSSH} (2) =_{HHSH HSHSSSSHSHSSH HSSH} (3) =_{HHSH HSHHSHSSHHSSH} (2) =_{HHSH HSSHSSHHSSH}

(12)

=_{HHSH HSHSSHSHSSH}

(14)

=_{HHSH HSHHSSSHSSHHSSH} (2) =_{HHSH HSSSHSSHHSSH} (2) =_{HHSH HSSSHSSSSH} (3) =_{HHSH HSSSHH} (2) =_{HHSH HSSS}

(19)

=_{HHSH HSSSS}

(11)

=_{HHSHHSSSS}

(11)

=_{HHSHHSSSS}

(12)

=_{HHSHSHSSS}

(12)

=_{HHSHSSHSS} (2) =_{HHSHSSHSSHH} (3) =_{HHSHSSHSSHSSSSH} (2) =_{HHSHSSHSSHSSHHSSH} (2) =_{HHSHSSHHHSSHSSHHSSH} (3) =_{HHSHSSHSSSSHHSSHSSHHSSH} (5) =_{HHSHSSSHSHSHHSSHSSHHSSH} · ω^{−1}

(17)

=_{HHHSHHSHHSSHSSH} · ω^{−1}

(12)

=_{HHSHHSHHSSHSSH} · ω^{−1} (1) =_{HHSHHSHHSSHSSH} · ω^7

(def)

=_{B2B3HSHX SHS} · ω^7

3.60 Equation

B3B_3 = B2B_2HSHS

Proof:_{B3B3}

(def)

=_{HSHHS H}

(12)

=_{HHSHHS H}

(17)

=_{HSHSSSHSHSSHHS H}

(14)

=_{HSHSSSHSHHHS HSSHHSSH} (2) =_{HSHSSSHSHS HSSHHSSH} (2) =_{HSHSSSHSHS HSSSSH}

(12)

=_{HSHSSSHSH HSSSSSH}

(12)

=_{HSHSSSHSH HSSSSHS}

(12)

=_{HSHSSSHSH HSSSHSS}

(14)

=_{HSHSSSHSH HSHSSSSHSSH} (3) =_{HSHSSSHSH HSHHSSH}

(17)

=_{HSHSSSHSHSHSSSHSHSSHHSSH} (2) =_{HSHSSSHSHSHSSSHSHSSSSH} (3) =_{HSHSSSHSHSHSSSHSHH} (2) =_{HSHSSSHSHSHSSSHS}

(inv)

=_{HHHHHSHSSSHSSSSSHSHSSSHS}

(10)

=_{HHHHHSHHSHSSHSHSSSHS} · ω^{−1} (4) =_{HHHHHSHSSSHSHSHSSSHS}

(19)

=_{HHHHHSHSSSHSHSHSSSHS}

(11)

=_{HHHHHHSHSSSHSHSHSSSHS} (2) =_{HHHHSHSSSHSHSHSSSHS}

(12)

=_{HHHHSHSSSHSHSHSSSHS}

(19)

=_{HHHHSHSSSHSHSHSSSHS}

(13)

=_{HHHHSSHSHSSSSHSHSSH SSSHS} · ω^{−1}

(14)

=_{HHHHHHSSHSHSSSSHSHSSSSH SSSHS} · ω^{−1} (2) =_{HHHHSSHSHSSSSHSHSSSSH SSSHS} · ω^{−1} (5) =_{HHHHSHSSSSSSSHSHSSSSH SSSHS} (4) =_{HHHSSSHSSSSSSHSHSSSSH SSSHS} · ω

(10)

=_{HHHHSHSSSHSHSSSSHSSSHS} (3) =_{HHHHSHSSSHSHH SSSHS}

(19)

=_{HHHHSHSSSHSHH SSSHS}

(11)

=_{HHHHSHSSSHSHHH SSSHS} (2) =_{HHHHSHSSSHSHSSSHS}

(15)

=_{HHHSHSSSSSHSSHSSHHSSSHS} · ω^{−1} (3) =_{HHHSHSHSSHSSHHSSSHS} · ω^{−1} (2) =_{HHHSHSHSSHSSSSSHS} · ω^{−1}

(12)

=_{HHHSHSHSSHSSSSSHS} · ω^{−1}

(13)

=_{HHHSSHSSHSSHSSHSSSSSHS} · ω^{−2} (7) =_{HHHSSHSSHSHSSHSSSSHS}

(14)

=_{HHHHSSSSHSHSSHHSSHSSSSHS} (2) =_{HHSSSSHSHSSHHSSHSSSSHS} (3) =_{HHHSHSSHHSSHSSSSHS} (2) =_{HHHSHSSSSHSSSSHS} (3) =_{HHHSHHSSSSHS} (2) =_{HHHSSSSSHS}

(12)

=_{HHHSSSSHS} (3) =_{HHHSHS}

(19)

=_{HH HSHS}

(11)

=_{HHHSHS}

(def)

=_{B2B2HSHS}

3.61 Equation

B3B_4 = B3B_1HSHHSHS

· ω^7

Proof:_{B3B4}

(def)

=_{HSHH H}

(12)

=_{HHSHH H}

(17)

=_{HSHSSSHSHSSHH H}

(14)

=_{HSHSSSHSHHH HSSHHSSH} (2) =_{HSHSSSHSH HSSHHSSH} (2) =_{HSHSSSHSH HSSSSH}

(12)

=_{HSHSSSHSH HSSSHS}

(12)

=_{HSHSSSHSH HSSHSS}

(14)

=_{HSHSSSHSH HSSSSHSSH} (3) =_{HSHSSSHSH HHSSH}

(11)

=_{HSHSSSHSH HHSSH}

(19)

=_{HSHH SSSHSHHHSSH} (3) =_{HSHH SSSHSSSSSHH HSSH}

(12)

=_{HSHH SSSSHSSSSHH HSSH}

(12)

=_{HSHSH SSSHSSSSHH HSSH} (3) =_{HSHSH SSSHSSSSHHSSSSHSSH} (2) =_{HSHSH SSSHSSHHSSHHSSSS HSSH} (2) =_{HSHSHHH SSSHSSHHSSHHSSSS HSSH}

(21)

=_{HSHSHHHHHHSSSHSSHH HSSHS HSSH}

(12)

=_{HSHSHHHHHHSSSHSSHHS HSSHHSSH} (3) =_{HSHSHHHHHHSSSHSSHHS HSSHSSSSHSSH}

(12)

=_{HSHSHHHHHHSSSHSSHHSS HSSHSSSHSSH}

(12)

=_{HSHSHHHHHHSSSHSSHHSSSHSSHSS HSSH}

(14)

=_{HSHSHHHHHHSSSHSSSSHHSSS HSSH}

(12)

=_{HSHSHHHHHHSSSSHSSSHHSSS HSSH}

(12)

=_{HSHSHHHHHHSSSSSHSSHHSSS HSSH}

(12)

=_{HSHSHHHHHHSSSSSSHSHHSSS HSSH} (2) =_{HSHSHHHHHHSHHSSSSSHSHHSSS HSSH}

(16)

=_{HSHSHHHSHHHSSSSSHSHHSSS HSSH} (2) =_{HSHSHHHSHHHSSSSSHSHHSHHSS HSSH}

(16)

=_{HSHSHHSHSH HHSSSSSHSHHSS HSSH} (2) =_{HSHSHHSHSH HHSSSSSHSHHSSHHHSSH} (3) =_{HSHSHHSHSH HSSSSHSSSSSHSHHSSHH HSSH}

(14)

=_{HSHSHHSHSH HSSHSSHSSSSSHSHH HSSH} (3) =_{HSHSHHSHSH HSSHSSHSSSSSHSHSSSSH HSSH}

(12)

=_{HSHSHHSHSH HSSHSSSHSSSSSHSHSSSH HSSH}

(12)

=_{HSHSHHSHSH HSSHSSSSHSSSSSHSHSSH HSSH} (2) =_{HSHSHHSHSH HSSHSSHHSSHSSSSSHSHSSH HSSH} (8) =_{HSHSHHSHSH HSSHSSHSSHSSHSSSHSHSSH HSSH} · ω^{−4}

(14)

=_{HSHSHHSHSH SSHSSHSSSSHSSSHSHH HSSH} · ω^{−4}

(12)

=_{HSHSHHSHSH SSHSSSHSSSHSSSHSHH HSSH} · ω^{−4}

(12)

=_{HSHSHHSHSH SSHSSSSHSSHSSSHSHH HSSH} · ω^{−4} (2) =_{HSHSHHSHSH SSHSSHHSSHSSHSSSHSHH HSSH} · ω^{−4} (8) =_{HSHSHHSHSH SSHSSHSSHSSHHSSSHSHH HSSH} · ω^{−8}

(14)

=_{HSHSHHSHSSSHHSSSSHHSSSHSHH HSSH} · ω^{−8} (2) =_{HSHSHHSHSSSHHSSHHSSH HSSSHSHH HSSH} · ω^{−8}

(14)

=_{HSHSHHSSSHSSSH HHSSSHSHH HSSH} · ω^{−8}

(12)

=_{HSHSHHSSSHSSSH HHSSSHSHH HSSH} · ω^{−8}

(12)

=_{HSHSHHSSSHSSSH HHSSSHSHH HSSH} · ω^{−8}

(12)

=_{HSHSHHSSSHSSSHHHSSSHSHH HSSH} · ω^{−8} (2) =_{HSHSHHSSHHSHSSSH HHSSSHSHH HSSH} · ω^{−8} (7) =_{HSHSHSHSSHSHSHSSSH HHSSSHSHH HSSH} · ω^{−10}

(15)

=_{HSHHSHSHSHSH HHSSSHSHH HSSH} · ω^{−9}

(13)

=_{HSHHHHHHHSSSHSHH HSSH} · ω^{−8}

(19)

=_{HSHHHHHHSSSHSHH HSSH} · ω^{−8} (3) =_{HSHHSSSSHHHHSSSHSHH HSSH} · ω^{−8}

(12)

=_{HSHHSSSSHHHHSSSHSHH HSSH} · ω^{−8}

(12)

=_{HSHHSSSSHHHHSSSHSHH HSSH} · ω^{−8}

(12)

=_{HSHHSSSSHHHHSSSHSHH HSSH} · ω^{−8} (2) =_{HSHHHHSSSSHHHHSSSHSHH HSSH} · ω^{−8}

(11)

=_{HSHHSSSHSHHHHSSSHSHH HSSH} · ω^{−8}

(19)

=_{HSHHSSS HSHHHHSSSHSHH HSSH} · ω^{−8} (3) =_{HSHHSSS HSHHHHSSSHSHSSSSHHSSH} · ω^{−8} (2) =_{HSHHSSS HSHHHHSSSHSHSSHHSSHHSSH} · ω^{−8}

(inv)

=_{HSHHHHSSSHSHSSH} · ω^{−8} (2) =_{HSHHHHSSSHSHHHSSH} · ω^{−8}

(18)

=_{HSHHHHHSSSHSHHSSH} · ω^{−8} (3) =_{HSHHHHSSSSHSSSHSHHSSH} · ω^{−8}

(14)

=_{HSHHHHSSHSSHSSSHSH} · ω^{−8}

(12)

=_{HSHSHHHSSHSSHSSHSH} · ω^{−8}

(12)

=_{HSHSSHHHSSHSSHSHSH} · ω^{−8}

(12)

=_{HSHSSHHHSSSHSHSHSH} · ω^{−8}

(12)

=_{HSHSSHHHSSSSHHSHSH} · ω^{−8} (2) =_{HSHSSHHHSSHHSSH HSHSH} · ω^{−8}

(14)

=_{HSHSSHSSHH HHSHSH} · ω^{−8}

(12)

=_{HSHSSHSSHHHHSHSH} · ω^{−8}

(12)

=_{HSHSSHSSHHHSHSH} · ω^{−8} (2) =_{HSHSSHSSHHHHHSHSH} · ω^{−8} (2) =_{HSHSSHHHSSHHHHHSHSH} · ω^{−8} (3) =_{HSHSSHSSSSHHSSHHHHHSHSH} · ω^{−8} (5) =_{HSHSSSHSHSHHSSHHHHHSHSH} · ω^{−9}

(17)

=_{HHSHHSHHHHHSHSH} · ω^{−9}

(12)

=_{HSHHSHHHHHSHSH} · ω^{−9} (1) =_{HSHHSHHHHHSHSH} · ω^7

(def)

=_{B3B1HSHHSHS} · ω^7

3.62 Equation

B4B_1 = B4B_1HH

Proof:_{B4B1}

(def)

=_{HHHHH}

(18)

=_{HHHHH} (2) =_{HHHHHHH}

(11)

=_{HHH HHHH} (2) =_{HHH HHHHHH} (2) =_{HHH HHHHHHHH}

(11)

=_{HHH HHHHHH} (2) =_{HHH HHHHHHHH} (2) =_{HHHHH HHHHHHHH}

(20)

=_{HHHH HHHHHHHH} (3) =_{HHHH HHSSSSHHHHHH} (2) =_{HHHH HHSHHSSSHHHHHH}

(16)

=_{HHHSH HHSSSHHHHHH} (3) =_{HHHSH HHSSSHSSSS HHHHH}

(12)

=_{HHHSH HSHSSSHSSS HHHHH}

(12)

=_{HHHSH HSSHSSSHSS HHHHH}

(12)

=_{HHHSH HSSSHSSSHS HHHHH} (3) =_{HHHSH HSSSHSSSHSSSSSHHHHH} (2) =_{HHHSH HSSSHSSHHSHSSSSS HHHHH}

(14)

=_{HHHSH SSHHSSSHSHSSSHHHHH}

(5) =_{HHHSH SSHSHSHHSHSSSHHHHH} · ω^{−1}

(13)

=_{HHHHSHHHSHSSSHHHHH} (2) =_{HHHHSHHHSHSSSHHHHHHH} (4) =_{HHHHSHHHSHHSHSHHHHHH} · ω^{−1}

(10)

=_{HHHHSHHHSHSSSHSSSSHHHHHH} (3) =_{HHHHSHHHSSSSSHSSSHSSSSHHHHHH} (2) =_{HHHHSHHHSSHHSSSHSSSHSSSSHHHHHH}

(17)

=_{HHHHSHHHSSSHSSSHHHHHH} (2) =_{HHHHSHHHSSHHSHSSSH HHHHH} (7) =_{HHHHSHHSHSSHSHSHSSSH HHHHH} · ω^{−2}

(15)

=_{HHHHHSHH SHSHSH HHHHH} · ω^{−1}

(13)

=_{HHHHHHHHHHHHH}

(19)

=_{HHHHHHHHHHHHH}

(18)

=_{HHHHHHHHHHHH} (2) =_{HHHHHHHHHHHHHH}

(inv)

=_{HHHHHHHH}

(18)

=_{HHHHHHH}

(def)

=_{B4B1HH}

3.63 Equation

B4B_2 = B1B_2HH

Proof:_{B4B2}

(def)

=_{HHH} (3) =_{HHSSSSHH}

(12)

=_{HHSSSSHH}

(12)

=_{HHSSSSHH} (2) =_{HHSSHHSSHH} (2) =_{HHSHHSHHSSHH}

(3) =_{HHSHSSSSHSHHSSHH} (2) =_{HHSHHHSSSSHSHHSSHH}

(21)

=_{HHSHHHHHSHSHHSSHH}

(12)

=_{HHSHHHHHSHSHHSSHH} (3) =_{HHSHHHHHSHSHSSSSHHSSHH}

(12)

=_{HHSHHHHHSSHSHSSSHHSSHH}

(12)

=_{HHSHHHHHSSSHSHSSHHSSHH}

(12)

=_{HHSHHHHHSSSHSHSSHHSSHH}

(14)

=_{HHSHHHHHSSSHSSSHHH}

(12)

=_{HHSHHHHHSSSHSSSHHH}

(12)

=_{HHSHHHHHSSSHSSSHHH} (2) =_{HHSHHHHHSSSHSHHSSHHH}

(16)

=_{HHSHSHHHHHSSSHSSHHH} (5) =_{HHSHSHHHHSHSHHSSHHH} · ω^{−1}

(12)

=_{HHSHSHHHHSHHSHHSSHHH} · ω^{−1}

(10)

=_{HHSHSHHHHSHSSSHSSSHSSH HH}

(12)

=_{HHSHSHHHHSSH SSHSSSHSSHHH} (2) =_{HHSHSHHHHSSH SSHSSSHSSHHHHH}

(14)

=_{HHSHSHHHHSSSSHHSSSHHHH} (2) =_{HHSHSHHHHSSHHSSH HSSSHHHH}

(14)

=_{HHSHSSSHHHHHSSSHHHH} (2) =_{HHSHSSSHHHHHSHHSSHH HH}

(16)

=_{HHSHSSSHHSHHHSSHHHH}

(12)

=_{HHSHSSSHHSHHHSSHHHH} (2) =_{HHSHSSSHHSHHHSHHSHH HH}

(16)

=_{HHSHSSSHHSSHHHSHHHH}

(12)

=_{HHSHSSSHHSSHHHSHHHH} (2) =_{HHSHSSSHHSSHHHSHHHHHH}

(16)

=_{HHSHSSSHHSSSHHHHHH}

(12)

=_{HHSHSSSHHSSSHHHHHH}

(11)

=_{HHSHSSSHHSSSHHHHH}

(19)

=_{HHSHSSSHHSSSHHHHH} (2) =_{HHSHSSSHHSSHHSHHHHH} (7) =_{HHSHSSSHSHSSHSHSHHHHH} · ω^{−2}

(15)

=_{HHHSHSHSHSHHHHH} · ω^{−1}

(13)

=_{HHHHHHHHHH}

(19)

=_{HHHHHHHHH}

(inv)

=_{HHHHH}

(18)

=_{HHHHHH}

(def)

=_{B1B2HH}

3.64 Equation

B4B_3 = B1B_3HSHSHSH

· ω^7

Proof:_{B4B3}

(def)

=_{HHHS H}

(12)

=_{HHH HSH}

(17)

=_{HHHSHSSSHSHSSH} (3) =_{HHSSSSHSH SSSHSHSSH}

(12)

=_{HHSSSSHSH SSSHSHSSH}

(12)

=_{HHSSSSHSH SSSHSHSSH} (2) =_{HHSSHHSSHSH SSSHSHSSH} (2) =_{HHSHHSHHSSHSH SSSHSHSSH} (3) =_{HHSHSSSSHSHHSSHSH SSSHSHSSH} (2) =_{HHSHHHSSSSHSHHSSHSH SSSHSHSSH} (2) =_{HHHHHSHHHSSSSHSHHSSHSH SSSHSHSSH}

(21)

=_{HHHHSHHHHHSHSHHSSHSH SSSHSHSSH}

(12)

=_{HHHHSHHHHHSHSHHSSHSH SSSHSHSSH} (3) =_{HHHHSHHHHHSHSHSSSSHHSSHSH SSSHSHSSH}

(12)

=_{HHHHSHHHHHSSHSHSSSHHSSHSH SSSHSHSSH}

(12)

=_{HHHHSHHHHHSSSHSHSSHHSSHSH SSSHSHSSH}

(12)

=_{HHHHSHHHHHSSSHSHSSHHSSHSH SSSHSHSSH}

(14)

=_{HHHHSHHHHHSSSHSSSHHSH SSSHSHSSH}

(12)

=_{HHHHSHHHHHSSSHSSSHHSHSSSHSHSSH}

(12)

=_{HHHHSHHHHHSSSHSSSHHSHSSSHSHSSH} (2) =_{HHHHSHHHHHSSSHSHHSSHHSHSSSHSHSSH}

(16)

=_{HHHHSHSHHHHHSSSHSSHHSHSSSHSHSSH} (5) =_{HHHHSHSHHHHSHSHHSSHHSHSSSHSHSSH} · ω^{−1}

(12)

=_{HHHHSHSHHHHSHHSHHSSHHSHSSSHSHSSH} · ω^{−1}

(10)

=_{HHHHSHSHHHHSHSSSHSSSHSSH HSH SSSHSHSSH}

(12)

=_{HHHHSHSHHHHSSH SSHSSSHSSHHSHSSSHSHSSH} (2) =_{HHHHSHSHHHHSSH SSHSSSHSSHHHHSHSSSHSHSSH}

(14)

=_{HHHHSHSHHHHSSSSHHSSSHHHSHSSSHSHSSH} (2) =_{HHHHSHSHHHHSSHHSSH HSSSHHHSHSSSHSHSSH}

(14)

=_{HHHHSHSSSHHHHHSSSHHHSHSSSHSHSSH} (2) =_{HHHHSHSSSHHHHHSHHSSHH HSH SSSHSHSSH}

(16)

=_{HHHHSHSSSHHSHHHSSHHHSHSSSHSHSSH}

(12)

=_{HHHHSHSSSHHSHHHSSHHHSHSSSHSHSSH} (2) =_{HHHHSHSSSHHSHHHSHHSHH HSH SSSHSHSSH}

(16)

=_{HHHHSHSSSHHSSHHHSHHHSHSSSHSHSSH}

(12)

=_{HHHHSHSSSHHSSHHHSHHHSHSSSHSHSSH} (2) =_{HHHHSHSSSHHSSHHHSHHHHHSHSSSHSHSSH}

(16)

=_{HHHHSHSSSHHSSSHHHHHSHSSSHSHSSH}

(12)

=_{HHHHSHSSSHHSSSHHHHHSHSSSHSHSSH}

(11)

=_{HHHHSHSSSHHSSSHHHHSHHSSSHSHSSH}

(19)

=_{HHHHSHSSSHHSSSHHHHSHHSSSHSHSSH} (2) =_{HHHHSHSSSHHSSHHSHHHHSHHSSSHSHSSH} (7) =_{HHHHSHSSSHSHSSHSHSHHHHSHHSSSHSHSSH} · ω^{−2}

(15)

=_{HHHHHSHSHSHSHHHHSHHSSSHSHSSH} · ω^{−1}

(13)

=_{HHHHHHHHHHHSHHSSSHSHSSH}

(19)

=_{HHHHHHHHHHSHHSSSHSHSSH} (2) =_{HHHHHHHHHHSHHHHSSSHSHSSH} (3) =_{HHHHHHHHHHSHHHSSSSHSSSHSHSSH} (2) =_{HHHHHHHHHHSHHHSSHHSSHSSSHSHSSH} (3) =_{HHHHHHHHHHSHHSSSSHSSHHSSHSSSHSHSSH} (2) =_{HHHHHHHHHHSHHSSSHHSHSSHHSSHSSSHSHSSH} (4) =_{HHHHHHHHHHSHHSHSHSHSSHHSSHSSSHSHSSH} · ω^{−1}

(10)

=_{HHHHHHHHHHSHHSSSHSSSSHSHSSHHSSH SSSHSHSSH}

(inv)

=_{HHHHSHHSSSHSHSSH}

(18)

=_{HHHHHSHHSSSHSHSSH}

(12)

=_{HHHHHSHSHSSHSHSSH}

(12)

=_{HHHHHSHSSHSHSHSSH} (2) =_{HHHHHSHSSHHHSHSHSSH} (3) =_{HHHHHSHSSHSSSSHHSHSHSSH} (5) =_{HHHHHSHSSSHSHSHHSHSHSSH} · ω^{−1}

(17)

=_{HHHHH HSHHSHHSHS} · ω^{−1}

(12)

=_{HHHHHS HHSHHSHS} · ω^{−1} (1) =_{HHHHHS HHSHHSHS} · ω^7

(def)

=_{B1B3HSHSHSH} · ω^7

3.65 Equation

B4B_4 = B4B_4HH

Proof:_{B4B4}

(def)

=_{HHH H}

(inv)

=_{HHHH HHH}

(20)

=_{HHHH HHH}

(def)

=_{B4B4HH}

3.66 Equation

HD_1 = D_1H

Proof: HD_1

(def)

= HHHH

(18)

= HHH

(def)

=_{D1H}

3.67 Equation

HD_2 = D_4

Proof: HD_2

(def)

= HHH

(def)

=_{D4}

3.68 Equation

HD_3 = D_3SSSHSSS

Proof: HD_3

(def)

= HHS_H HH (2) = S_HHH

(12)

=_HSH_HH (3) =_HSH_HH_{SSSS} (2) =_HSH_HH_{SSSHHS} (4) =_HSH_HH_{SHSHS} · ω^{−1}

(10)

=_HSH_HH_{SSSHSSSSHS} (3) =_HSH_HHSSSS_{SSSHSSSSHS} (2) =_HSH_HHSSHHSS_{SSSHSSSSHS}

(17)

= HSH_HHSS_{SSSHS}

(12)

= HS_HHHSS_{SSSHS}

(def)

= D_{3SSSHS}SS

3.69 Equation

HD_4 = D_2

Proof: HD_4

(def)

= HH_HHH (2) =_HHH

(def)

=_{D2}

3.70 Equation

SD_1 = D_1HSH

Proof: SD_1

(def)

= SHHH

(12)

= SH_HHH

(16)

= HHH_{SH}

(def)

=_{D1HSH}

3.71 Equation

SD_2 = D_3SSSHSSS

Proof: SD_2

(def)

= S_HHH

(12)

=_HSH_HH (3) =_HSH_HH_{SSSS} (2) =_HSH_HH_{SSSHHS} (4) =_HSH_HH_{SHSHS} · ω^{−1}

(10)

=_HSH_HH_{SSSHSSSSHS} (3) =_HSH_HHSSSS_{SSSHSSSSHS} (2) =_HSH_HHSSHHSS_{SSSHSSSSHS}

(17)

= HSH_HHSS_{SSSHS}

(12)

= HS_HHHSS_{SSSHS}

(def)

= D_{3SSSHS}SS

3.72 Equation

SD_3 = D_2SHS

Proof: SD_3

(def)

= SHS_H HH

(12)

= SH_HSH_HH

(17)

= S_HSH_HHSSHH_{SSSHS} (2) = S_HSH_HHSS_{SSSHS}

(12)

=_HSSH_H HSS_{SSSHS}

(14)

=_HHHSSHHSS_{SSSSSHS} (2) =_HHHSSSS_{SSSSSHS} (3) =_HHH_{SSSSSHS} (3) =_HHH_{SHS}

(def)

=_{D2SHS}

3.73 Equation

SD_4 = D_4HSH

Proof: SD_4

(def)

= SH_HHH

(16)

= HHH_{SH}

(def)

=_{D4HSH}

3.74 Equation SD1 =_{D1S}

Proof:_{SD1}

(def)

=_SHHH

(12)

= H_{SH}HH

(16)

= HHHSHH (2) = HHHS

(def)

= D_1S

3.75 Equation SD2 =_{D2S}

Proof:_{SD2}

(def)

=_{SH}HH

(16)

=_HHHSHH (2) =_HHHS

(def)

= D_2S

3.76 Equation SD3 =_{D3S}

Proof:_{SD3}

(def)

= HS_{SH}HH

(16)

= HS_HHHSHH (2) = HS_HHHS

(def)

= D_3S

3.77 Equation SD4 =_{D4S}

Proof:_{SD4}

(def)

= H_{SH}HH

(16)

= HHHSHH (2) = HHHS

(def)

= D_4S

3.78 Equation D1 =_{D4}

Proof:_{D1}

(def)

= HHH

(11)

= HHH

(def)

=_{D4}

3.79 Equation D2 =_{D3SSSHSSS}

Proof:_{D2}

(def)

=_HHH

(13)

=_{SH}SH_{SHSH}H · ω^{−1} (5) =_{SH}SH_{HSSS}H

(12)

=_{SH}SH_{HSS}H_S

(12)

=_{SH}SH_{HS}H_{SS}

(12)

=_{SH}SH_HH_{SSS}

(12)

= S_HHH_{SSS}

(16)

= S_HHHSHH_{SSS}

(2) = S_HHHS_{SSS}

(12)

=_HSH_HHS_{SSS} (2) =_HSH_HHS_{SSSHH} (4) =_HSH_HHS_{HSHSH} · ω^{−1}

(10)

=_HSH_HHS_{SSSHSSSSH} (3) =_HSH_HHSSSSS_{SSSHSSSSH} (2) =_HSH_HHSSHHSSS_{SSSHSSSSH}

(17)

= HSH_HHSSS_{SSSH}

(12)

= HS_HHHSSS_{SSSH}

(def)

= D_{3SSSH}SSS

3.80 Equation D3 =_{D2HSS}

Proof:_{D3}

(def)

= HS_HHH

(12)

= HSH_HH

(17)

=_HSH_HHSSHH_{SSSHS} (2) =_HSH_HHSS_{SSSHS}

(13)

=_{SH}SSH_{SHSH}HSS_{SSSHS} · ω^{−1} (5) =_{SH}SSH_{HSSS}HSS_{SSSHS}

(14)

=_{SH}H_{SSS}HSSHHSS_{SSSSSHS} (2) =_{SH}H_{SSS}HSSSS_{SSSSSHS} (3) =_{SH}H_{SSS}H_{SSSSSHS} (3) =_{SH}H_{SSS}H_{SHS}

(12)

=_{SH}H_{SS}H_{SSHS}

(12)

=_{SH}H_SH_{SSSHS}

(12)

=_{SH}HH_{SSSSHS} (3) =_{SH}HH_S

(16)

=_HHHSHH_{HS} (2) =_HHHS_{HS}

(def)

= D_{2HS}S

3.81 Equation D4 =_{D1}

Proof:_{D4}

(def)

= HHH

(def)

=_{D1}

3.82 Equation

SE1 = E2 Proof:^{SE}1

(def)

=^S

(def)

=^E2

3.83 Equation

SE2 = E3 Proof:^{SE}2

(def)

=^{SS}

(def)

=^E3

3.84 Equation

SE3 = E4 Proof:^{SE}3

(def)

=^{SSS}

(def)

=^E4

3.85 Equation

SE4 = E1 Proof:^{SE}4

(def)

=^{SSSS} (3) =_{(def)} =^E1

3.86 Equation

D1D1 = D1D1HH

Proof:_{D1D1}

(def)

=_{HHHHHH}

(18)

=_{HHHHHH} (2) =_{HHHH} (2) =_{HHHHH}

(11)

=_{HHHHHH} (2) =_{HHHHHHHH} (2) =_{HHHHHHHHHH}

(11)

=_{HHHHHHHH} (2) =_{HHHHHHHHHH} (2) =_{HHHHHHHHHHHH} (2) =_{HHHHH HHHHHHHHHH}

(20)

=_{HHHH HHHH HHHHHH} (3) =_{HHHH HHHSSSSH HHHHHH} (2) =_{HHHH HHHSHHSSSH HHHHHH}

(16)

=_{HHSHHH HHHSSSH HHHHHH} (2) =_{HHSHHH HHHSSHHSH HHHHHH} (3) =_{HHSHHH HHSSSSHSSHHSH HHHHHH}

(14)

=_{HHSHHH HHSSHSSHSH HHHHHH}

(12)

=_{HHSHHH HHSSSHSHSH HHHHHH}

(12)

=_{HHSHHH HHSSSSHHSH HHHHHH} (3) =_{HHSHHH HHSSSSHSSSSHSH HHHHHH}

(12)

=_{HHSHHH HHSSSSSHSSSHSH HHHHHH} (5) =_{HHSHHH HSHSHSSHSSSHSH HHHHHH} · ω^{−1}

(13)

=_{HHHH HHHSHSSSHSH HHHHHH} (3) =_{HHHH HHHSHSSSHSSSSSH HHHHHH} (2) =_{HHHH HHHSHSSSHSSHHSSSH HHHHHH} (2) =_{HHHH HHHSHSSSHHHSSHHSSSH HHHHHH}

(4) =_{HHHH HHHSHHSHSHHSSHHSSSH HHHHHH} · ω^{−1}

(10)

=_{HHHH HHHSHSSSHSSSSHHSSHHSSSH HHHHHH}

(17)

=_{HHHH HHHSHSSSHHSSSH HHHHHH} (2) =_{HHHH HHHSHSSSHHSSHHSH HHHHHH} (7) =_{HHHH HHHSHSSSHSHSSHSHSH HHHHHH} · ω^{−2}

(15)

=_{HHHH HHHSHSHSHSH HHHHHH} · ω^{−1}

(13)

=_{HHHH HHHHHH HHHHHH}

(19)

=_{HHHH HHHHH HHHHHH}

(18)

=_{HHHH HHHHH HHHHHH} (2) =_{HHHHHHHHHHH HHHHHH}

(11)

=_{HHHHHHHHHHH HHHHHH}

(19)

=_{HHHHHHHHHH HHHHHH}

(inv)

=_{HHHHHH H} (2) =_{HHHHHHHH H}

(18)

=_{HHHHHHH H}

(def)

=_{D1D1HH}

3.87 Equation

D1D2 = D4D2HH

Proof:_{D1D2}

(def)

=_{HHHHHH} (2) =_{HHHH}

(inv)

=_{HHHHHHHHHH HHHHHHH H} (2) =_{HHHHHHHH HHHHHHH H}

(18)

=_{HHHHHHHHH HHHHHHH H}

(19)

=_{HHHHHHHHHH HHHHHHH H}

(13)

=_{HHHSHSHSHSH HHHH HHHHHHH H} · ω^{−1}

(15)

=_{HHSHSHSSHSHSHSSSH HHHH HHHHHHH H} · ω^{−2}

(7) =_{HHSHHSSHHSHSSSH HHHH HHHHHHH H} (2) =_{HHSHHSSSHSSSHHHHH HHHHHHH H}

(12)

=_{HHSHHSSSHSSSH HHHH HHHHHHH H}

(12)

=_{HHSHHSSSHSSSH HHHH HHHHHHH H}

(12)

=_{HHSHHSSSHSSSH HHHH HHHHHHH H}

(14)

=_{HHSHHSHSSSHHSSHHSSH HHH HHHHHHH H} (2) =_{HHSHHSHSSSHHSSSSHHHH HHHHHHH H}

(14)

=_{HHSHHSHSH SSHSSHSSHSSHHHH HHHHHHH H} (8) =_{HHSHHSHSH SSHSSHHSSHSSHHH HHHHHHH H} · ω^4 (2) =_{HHSHHSHSH SSHSSSSHSSHHH HHHHHHH H} · ω^4

(12)

=_{HHSHHSHSH SSHSSSHSSSHHH HHHHHHH H} · ω^4

(12)

=_{HHSHHSHSH SSHSSHSSSSHHH HHHHHHH H} · ω^4

(14)

=_{HHSHHSHSH HSSHSSHSSHSSHHSSH HHHHHHH H} · ω^4 (8) =_{HHSHHSHSH HSSHSSHHSSHSSHSSH HHHHHHH H} · ω^8 (2) =_{HHSHHSHSH HSSHSSSSHSSHSSH HHHHHHH H} · ω^8

(12)

=_{HHSHHSHSH HSSHSSSHSSHSSSH HHHHHHH H} · ω^8

(12)

=_{HHSHHSHSH HSSHSSHSSHSSSSH HHHHHHH H} · ω^8 (3) =_{HHSHHSHSH HSSHSSHSSHH HHHHHHH H} · ω^8

(14)

=_{HHSHHSHSH HSSSSHSSHHSSHH HHHHHHH H} · ω^8 (3) =_{HHSHHSHSH HHSSHHSSHHHHHHHHH H} · ω^8 (2) =_{HHSHHSHSH HHSSHHSS HHHHHHH H} · ω^8

(16)

=_{HHSHHHSHHHSSHHSHHSSHHHHHHH H} · ω^8 (2) =_{HHSHHHSHHHSSHHSSS HHHHHHH H} · ω^8

(16)

=_{HHSHHHHHHSHHSSHHSSS HHHHHHH H} · ω^8 (2) =_{HHSHHHHHHSSSHHSSS HHHHHHH H} · ω^8

(12)

=_{HHSHHHHHHSSHSHHSSS HHHHHHH H} · ω^8

(12)

=_{HHSHHHHHHSHSSHHSSS HHHHHHH H} · ω^8

(12)

=_{HHSHHHHHHHSSSHHSSS HHHHHHH H} · ω^8

(19)

=_{HHSHHHHHHHSSSHHHHSSS HHHHHH} · ω^8

(11)

=_{HHSHHHHHHHHHSSSHHSSS HHHHHH} · ω^8 (2) =_{HHSHHHHHHHSSSHHSSS HHHHHH} · ω^8

(14)

=_{HHSHHHHHHHSHHSSSHSSHHHHSSHH H} · ω^8 (2) =_{HHSHHHHHHHSHHSSSHSSHHSSHHH} · ω^8

(12)

=_{HHSHHHHHHHSHHSSHSSHHSSSHHH} · ω^8

(12)

=_{HHSHHHHHHHSHHS HSSHHSSSSHHH} · ω^8 (3) =_{HHSHHHHHHHSHHS HSSHHHH H} · ω^8

(12)

=_{HHSHHHHHHHSHH HSSHHSHH H} · ω^8

(21)

=_{HHSHHH HSHHSSHHHSSSSHHH} · ω^8 (2) =_{HHSH HSHHSSHHHSSSSHHH} · ω^8 (2) =_{HHSH HSSSHHHSSSSHHH} · ω^8 (3) =_{HHSH HSSSHHHHH H} · ω^8 (2) =_{HHSH HSSSHHH H} · ω^8

(12)

=_{HHSHSSSHHH H} · ω^8

(12)

=_{HHHSSSSHHH H} · ω^8 (3) =_{HHHHH H} · ω^8 (2) =_{HHHHHHH H} · ω^8 (1) =_{HHHHHHH H}

(def)

=_{D4D2HH}

3.88 Equation

D1D3 = D4D3HSHHSHS

· ω^7

Proof:_{D1D3}

(def)

=_{HSHHHHHH} (2) =_{HSHHHH}

(12)

=_{HHHSHHH}

(17)

=_{HHSHHHSSHHSSSHS}

(2) =_{HHSHHHSSSSSHS}

(inv)

=_{HHHHHHHHSHHHSSSSHSSSHSSSSHSSSSS}

H HHHSSSSSHSH (3) =_{HHHHHHHHSHHHHSSSHSSSSHSSSSS}

H HHHSSSSSHSH (2) =_{HHHHHHHHSHHSSSHSSSSHSSSSS}

H HHHSSSSSHSH

(10)

=_{HHHHHHHHSHHHSHSHSSSSSH HHHSSSSSHSH} · ω^{−1} (4) =_{HHHHHHHHSHHSSSHHSSSSSH HHHSSSSSHSH} (2) =_{HHHHHHHHSHHSSSSSSSSH HHHSSSSSHSH} (3) =_{HHHHHHHHSHHSSSSH HHHSSSSSHSH} (3) =_{HHHHHHHHSHHH HHHSSSSSHSH}

(18)

=_{HHHHHHHHHSHHH HHHSSSSSHSH}

(19)

=_{HHHHHHHHHHSHHH HHHSSSSSHSH}

(13)

=_{HHHSHHH SHSHSH HHSHHH HHHSSSSSHSH} · ω^{−1}

(15)

=_{HHSHHHSHSSHSHSHSSSH HHSHHH HHHSSSSSHSH} · ω^{−2} (7) =_{HHSHHHHSSHHSHSSSH HHSHHH HHHSSSSSHSH} (2) =_{HHSHHHHSSSHSSSHHHSHHH HHHSSSSSHSH}

(12)

=_{HHSHHHHSSSHSSSH HHSHHH HHHSSSSSHSH}

(12)

=_{HHSHHHHSSSHSSSH HHSHHH HHHSSSSSHSH}

(12)

=_{HHSHHHHSSSHSSSH HHSHHH HHHSSSSSHSH}

(14)

=_{HHSHHHHSHSSSHHSSHHSSH HSHHH HHHSSSSSHSH} (2) =_{HHSHHHHSHSSSHHSSSSHHSHHH HHHSSSSSHSH}

(14)

=_{HHSHHHHSHSH SSHSSHSSHSSHHSHHH HHHSSSSSHSH} (8) =_{HHSHHHHSHSH SSHSSHHSSHSSHSHHH HHHSSSSSHSH} · ω^4 (2) =_{HHSHHHHSHSH SSHSSSSHSSHSHHH HHHSSSSSHSH} · ω^4

(12)

=_{HHSHHHHSHSH SSHSSSHSSSHSHHH HHHSSSSSHSH} · ω^4

(12)

=_{HHSHHHHSHSH SSHSSHSSSSHSHHH HHHSSSSSHSH} · ω^4

(14)

=_{HHSHHHHSHSH HSSHSSHSSHSSHSHHSSH HHHSSSSSHSH} · ω^4 (8) =_{HHSHHHHSHSH HSSHSSHHSSHSSSHHSSH HHHSSSSSHSH} · ω^8 (2) =_{HHSHHHHSHSH HSSHSSSSHSSSHHSSH HHHSSSSSHSH} · ω^8

(12)

=_{HHSHHHHSHSH HSSHSSSHSSSHHSSSH HHHSSSSSHSH} · ω^8

(12)

=_{HHSHHHHSHSH HSSHSSHSSSHHSSSSH HHHSSSSSHSH} · ω^8 (3) =_{HHSHHHHSHSH HSSHSSHSSSHHH HHHSSSSSHSH} · ω^8

(14)

=_{HHSHHHHSHSH HSSSSHSSSHHHSSHH HHHSSSSSHSH} · ω^8 (3) =_{HHSHHHHSHSH HHSSSHHHSSHH HHHSSSSSHSH} · ω^8 (2) =_{HHSHHHHSHSH HHSSSHHHSS HHHSSSSSHSH} · ω^8

(16)

=_{HHSHHHHHSHHHSSSHHHSHHSS HHHSSSSSHSH} · ω^8 (2) =_{HHSHHHHHSHHHSSSHHHSSS HHHSSSSSHSH} · ω^8

(16)

=_{HHSHHHHHHHHSHHSSSHHHSSS HHHSSSSSHSH} · ω^8 (2) =_{HHSHHHHHHHHSSSSHHHSSS HHHSSSSSHSH} · ω^8

(12)

=_{HHSHHHHHHHHSSSHSHHSSS HHHSSSSSHSH} · ω^8

(12)

=_{HHSHHHHHHHHSSHSSHHSSS HHHSSSSSHSH} · ω^8

(12)

=_{HHSHHHHHHHHSHSSSHHSSS HHHSSSSSHSH} · ω^8

(19)

=_{HHSHHHHHHHHSHSSSHHHHSSS HSSSSSHSH} · ω^8

(11)

=_{HHSHHHHHHHHSHHHSSSHHSSS HSSSSSHSH} · ω^8 (2) =_{HHSHHHHHHHHSHSSSHHSSS HSSSSSHSH} · ω^8

(14)

=_{HHSHHHHHHHHSHSHHSSSHSSHHSSSS SSSHSH} · ω^8

(12)

=_{HHSHHHHHHHHSHSHHSSHSSHHSSSSS SSSHSH} · ω^8

(12)

=_{HHSHHHHHHHHSHSHHS HSSHHSSSSSS SSSHSH} · ω^8 (3) =_{HHSHHHHHHHHSHSHHS HSSHHSSSSSHSH} · ω^8

(12)

=_{HHSHHHHHHHHSHSHH HSSHHSSS SSSHSH} · ω^8

(21)

=_{HHSHHHHH SHSHHSSHHSSHSSSS SSSHSH} · ω^8 (2) =_{HHSHHHSHSHHSSHHSSHSSSS SSSHSH} · ω^8 (2) =_{HHSH SHSHHSSHHSSHSSSS SSSHSH} · ω^8 (2) =_{HHSH SHSSSHHSSHSSSS SSSHSH} · ω^8 (3) =_{HHSH SHSSSHHSSH SSSHSH} · ω^8

(12)

=_{HHSSHSSSHHSSH SSSHSH} · ω^8

(12)

=_{HHSHSSSSHHSSH SSSHSH} · ω^8

(3) =_{HHSHHHSSH SSSHSH} · ω^8

(12)

=_{HHSHHHSSSH SSHSH} · ω^8

(12)

=_{HHSHHHSSSSH SHSH} · ω^8 (2) =_{HHSHHHSSSSHHH SHSH} · ω^8 (3) =_{HHSHHHSSSSHSSSSHH SHSH} · ω^8 (5) =_{HHSHHHSSSSSHSHSHH SHSH} · ω^7 (2) =_{HHSHHHSSHHSSSHSHSHH SHSH} · ω^7

(17)

=_{HHSHHHSHH SHSH} · ω^7

(12)

=_{HSHHHHSHH SHSH} · ω^7 (2) =_{HSHHHHHHSHH SHSH} · ω^7

(def)

=_{D4D3HSHHSHS} · ω^7

3.89 Equation

D1D4 = D1D4HH

Proof:_{D1D4}

(def)

=_{HHHHHHH} (2) =_{HHHHH} (2) =_{HHHHHHH} (2) =_{HHHHHHHH} (2) =_{HHHHH HHHHHH} (2) =_{HHHHHHH HHHHHH}

(20)

=_{HHHHH HHHH H} (2) =_{HHHHHHHHHHH H}

(11)

=_{HHHHHHHHHHH H}

(19)

=_{HHHHHHHHHHH H} (2) =_{HHHHHHHHHHHHHH H}

(inv)

=_{HHHHHH H} (2) =_{HHHHHHHH H}

(def)

=_{D1D4HH}

3.90 Equation

D2D1 = D2D4HH

Proof:_{D2D1}

(def)

=_{HHHHHH}

(18)

=_{HHHHHH} (2) =_{HHHH}

(inv)

=_{HHHHHHHHHHHHHH} (2) =_{HHHHHHHHHHHH}

(19)

=_{HHHHHHHHHHHHH}

(11)

=_{HHHHHHHHHHHHHH} (2) =_{HHHHHHHHHHHH}

(19)

=_{HHHHHHHHHHHHH}

(13)

=_{HHHHHSHSHSHSHHHHHH} · ω^{−1}

(15)

=_{HHHHSHSSSHSHSSHSHSHHHHHH} · ω^{−2} (7) =_{HHHHSHSSSHHSSHHSHHHHHH} (2) =_{HHHHSHSSSHHSSSHHHHHH}

(12)

=_{HHHHSHSSSHHSSSHHHHHH}

(16)

=_{HHHHSHSSSHHSSHHHSHHHHHH} (2) =_{HHHHSHSSSHHSSHHHSHHHH}

(12)

=_{HHHHSHSSSHHSSHHHSHHHH}

(16)

=_{HHHHSHSSSHHSHHHSHHSHH HH} (2) =_{HHHHSHSSSHHSHHHSSHHHH}

(12)

=_{HHHHSHSSSHHSHHHSSHHHH}

(16)

=_{HHHHSHSSSHHHHHSHHSSHH HH} (2) =_{HHHHSHSSSHHHHHSSSHHHH}

(14)

=_{HHHHSHSHHHHSSHHSSH HSSSHHHH}

(2) =_{HHHHSHSHHHHSSSSHHSSSHHHH}

(14)

=_{HHHHSHSHHHHSSH SSHSSSHSSHHHHH} (2) =_{HHHHSHSHHHHSSH SSHSSSHSSHHH}

(12)

=_{HHHHSHSHHHHSHSSSHSSSHSSH HH}

(10)

=_{HHHHSHSHHHHSHHSHHSSHHH} · ω^{−1}

(12)

=_{HHHHSHSHHHHSHSHHSSHHH} · ω^{−1} (5) =_{HHHHSHSHHHHHSSSHSSHHH}

(16)

=_{HHHHSHHHHHSSSHSHHSSHHH} (2) =_{HHHHSHHHHHSSSHSSSHHH}

(12)

=_{HHHHSHHHHHSSSHSSSHHH}

(12)

=_{HHHHSHHHHHSSSHSSSHHH}

(14)

=_{HHHHSHHHHHSSSHSHSSHSSHHH}

(12)

=_{HHHHSHHHHHSSSHSHSSHSSHHH}

(12)

=_{HHHHSHHHHHSSHSHSSSHSSHHH}

(12)

=_{HHHHSHHHHHSHSHSSSSHSSHHH} (3) =_{HHHHSHHHHHSHSHHSSHHH}

(12)

=_{HHHHSHHHHHSHSHSSHHH}

(21)

=_{HHHHHSHHHSSSSSHHSSHHH} (2) =_{HHSHHHSSSSSHHSSHHH} (2) =_{HHSHSSSSSHHSSHHH} (3) =_{HHSHSHHSSHHH} (2) =_{HHSHSSSHHH}

(12)

=_{HHHSSSSHHH}

(12)

=_{HHHSSSSHHH} (3) =_{HHHHHH}

(19)

=_{HH HHH}

(11)

=_{HHHHH} (2) =_{HHHHHHH}

(def)

=_{D2D4HH}

3.91 Equation

D2D2 = D3D3HSHHSHS

· ω^6

Proof:_{D2D2}

(def)

=_{HHHHHH} (2) =_{HHHH}

(11)

=_{HHHH}

(19)

=_{HHHH} (3) =_{HHHHSSSS}

(12)

=_{HHHHSSSS} (3) =_{HHHHSSSSSSSS}

(12)

=_{HHHHSS SSSSSS}

(12)

=_{HHHSHS SSSSSS} (3) =_{HHHSHSSSSSSSSSSS} (2) =_{HHHHHSHSSSSSSSSSSS} (3) =_{HHHHSSSSHSHSSSSS SSSSSS} (2) =_{HHHHSSHHSSHSHSSSSS SSSSSS}

(14)

=_{HHHSSHHSSHSHSSS SSSSSS} (7) =_{HHHSSHSHSSHSSHSSS SSSSSS} · ω^{−2}

(13)

=_{HHHSHSHSSHSS SSSSSS} · ω^{−1}

(12)

=_{HHHSHSHSSHSS SSSSSS} · ω^{−1} (2) =_{HHHSHSHSSHHHSS SSSSSS} · ω^{−1}

(15)

=_{HHHHSHHHSSSSSS}

(11)

=_{HH HHSHHHSSSSSS}

(19)

=_{HH HSHHHSSSSSS}

(10)

=_{HH HSSSHSSSHHSSSSSS} · ω (4) =_{HH HSHSSSSHHSSSSSS}

(5) =_{HH HSSHSHSHHSSSSSS} · ω^{−1} (3) =_{HH SSSSHHSSHSHSHHSSSSSS} · ω^{−1} (2) =_{HH HHSSSSHHSSHSHSHHSSSSSS} · ω^{−1}

(14)

=_{HH HSSHSSHSHSHHSSSSSS} · ω^{−1}

(13)

=_{HH HSHSHHSSSSSS}

(19)

=_{HH HSHSHHHSSSSSS}

(12)

=_{HH HSHSHHHSSSSSS} (2) =_{HH HSHHH SHHHSSSSSS}

(11)

=_{HH HSHH SHHHSSSSSS}

(19)

=_{HH HSHHSHHHSSSSSS} (2) =_{HH HHHSHHSHHHSSSSSS}

(inv)

=_{HSHHSHHHSSSSSS}

(12)

=_{HSHH SHHHS SSSSS}

(12)

=_{HSHH SHHHSS SSSS}

(12)

=_{HSHH SHHHSSS SSS}

(12)

=_{HSHH SHHHSSSS S}

(12)

=_{HSHH SHHSHSSS S}

(12)

=_{HSHH SHHSSHSS S} (3) =_{HSHH SHHSSHSSSSSS S} (3) =_{HSHH SHHSSHSSSSSSSSSS S} (2) =_{HSHH SHHSSHSSHHSSSSSSSS S}

(14)

=_{HSHH SSSHHSSHSSSSSS S} (2) =_{HSHH SSSHHSSHHHSSSSSS S} (2) =_{HSHHHHSSSHHSSHHHSSSSSS S}

(14)

=_{HSHHHSSHSHHHSSSSSS S} (2) =_{HSHHHSSHSHHHSSSSHHSS S} (3) =_{HSHHHSSHSHHHSSSSHSSSSHSS S} (5) =_{HSHHHSSHSHHHSSSSSHSHSHSS S} · ω^{−1}

(2) =_{HSHHHSSHSHHHSSHHSSSHSHSHSS S} · ω^{−1}

(17)

=_{HSHHHSSHSHHHSHSS S} · ω^{−1}

(12)

=_{HSHSHHHSSHHHSHSS S} · ω^{−1} (2) =_{HSHSHHHSSHHHSHSSHH S} · ω^{−1} (3) =_{HSHSHHHSSHHHSHSSHSSSSH S} · ω^{−1} (5) =_{HSHSHHHSSHHHSHSSSHSHSH S} · ω^{−2}

(17)

=_{HSHSHH HHSHHSH S} · ω^{−2}

(12)

=_{HSHSHHHHSHHSH S} · ω^{−2} (2) =_{HSHSHHHHHHSHHSH S} · ω^{−2} (1) =_{HSHSHHHHHHSHHSH S} · ω^6

(def)

=_{D3D3HSHHSHS} · ω^6

3.92 Equation

D2D3 = D3D2HSHSHSSS

· ω^7

Proof:_{D2D3}

(def)

=_{HSHHHHHH} (2) =_{HSHHHH}

(12)

=_{HHHSHHH}

(17)

=_{HHSHHHSSHHSSSHS} (2) =_{HHSHHHSSSSSHS}

(11)

=_{HHSHHHSSSSHS}

(11)

=_{HHSHH HSSSSHS}

(19)

=_{HHSHH HSSSSSHS} (3) =_{HHSHH HSSSSSHSSSSS}

(12)

=_{HHSHH HSSSSSSHSSSS}

(12)

=_{HHSHH HSSSS SSHSSSS}

(12)

=_{HHSHH HSSSSS SHSSSS}

(12)

=_{HHSHH HSSSSSS HSSSS}

(12)

=_{HHSHH SHSSSSS HSSSS} (2) =_{HHSHH SHSSHHSSS HSSSS} (2) =_{HHSHHHHSHSSHHSSS HSSSS}

(14)

=_{HHSHHHSSHS HS HSSSS} (3) =_{HHSHHHSSHS HSSSSSHSSSS} (2) =_{HHSHHHSSHHHSHSSSSSHSSSS} (3) =_{HHSHHHSSHHSSSSHSHSSSSS HSSSS} (2) =_{HHSHHHSSHHSSHHSSHSHSSSSS HSSSS} (2) =_{HHSHHHSSHHHHSSHHSSHSHSSSSS HSSSS}

(14)

=_{HHSHHHSSHHSSHHSSHSHSSS HSSSS} (7) =_{HHSHHHSSHHSSHSHSSHSSHSSS HSSSS} · ω^{−2}

(13)

=_{HHSHHHSSHHSHSHSSHSS HSSSS} · ω^{−1}

(12)

=_{HHSHHHSSHHSHSHSSHSS HSSSS} · ω^{−1} (2) =_{HHSHHHSSHHSHSHSSHHHSS HSSSS} · ω^{−1}

(15)

=_{HHSHHHSSHHHSHHHHSSSS}

(11)

=_{HHSHHHSSHHSHHHHSSSS}

(19)

=_{HHSHHHSSHHSHHHHSSSS}

(10)

=_{HHSHHHSSHSSSHSSSHHHSSSS} · ω (4) =_{HHSHHHSSHHSHSSSSHHHSSSS} (5) =_{HHSHHHSSHHSSHSHSHHHSSSS} · ω^{−1} (2) =_{HHSHHHHHSSHHSSHSHSHHHSSSS} · ω^{−1}

(14)

=_{HHSHHHHSSHHSHSHHHSSSS} · ω^{−1} (3) =_{HHSHHHHSSHSSSSHSHSHHHSSSS} · ω^{−1}

(13)

=_{HHSHHHHSHSSSHH HHSSSS}

(19)

=_{HHSHHHHSHSSSHH HHSSSS}

(12)

=_{HHSHHHHSHSSSHH HHSSSS} (2) =_{HHSHHHHSHHH SSSHH HHSSSS}

(11)

=_{HHSHHHHSHH SSSHH HHSSSS}

(19)

=_{HHSHHHHSHHSSSHH HHSSSS}

(12)

=_{HHSHHHHSSHHSSHH HHSSSS}

(12)

=_{HHSHHHHSSHHSHHHHSSSS}

(12)

=_{HHSHHHHSSSSHHHHHSSSS}

(12)

=_{HHSHHHSHSSHHHHHSSSS}

(12)

=_{HHSHHHSSHSSHHHHHSSSS}

(12)

=_{HHSHHHSSSHSHHHHHSSSS}

(12)

=_{HHSHHHSHSSHSHHHHHSSSS}

(12)

=_{HHSHHHSSH SHSHHHHHSSSS}

(12)

=_{HHSHHHSSSH HSHHHHHSSSS} (2) =_{HHSHHHSSSH HHHSHHHHHSSSS}

(inv)

=_{HSHHHHHSSSS}

(12)

=_{HSHH HHS HSSS}

(12)

=_{HSHH HHSSHSS} (3) =_{HSHH HHSSSSSS HSS}

(12)

=_{HSHH HSHSSSSS HSS}

(12)

=_{HSHH HSSHSSSS HSS} (3) =_{HSHH HSSHSSSSSSSS HSS} (2) =_{HSHH HSSHSSHHSSSSSS HSS}

(14)

=_{HSHH SSHHSSHSSSS HSS} (2) =_{HSHH SSHHSSHHHSSSS HSS} (2) =_{HSHHHHSSHHSSHHHSSSS HSS}

(14)

=_{HSHHHSSHHHSSSS HSS} (2) =_{HSHHHSSHHHSSSSHH HSS} (3) =_{HSHHHSSHHHSSSSHSSSSHHSS} (5) =_{HSHHHSSHHHSSSSSHSHSHHSS} · ω^{−1}

(17)

=_{HSHH HHSSHSHHSS} · ω^{−1}

(12)

=_{HSHHHHSSHSHHSS} · ω^{−1}

(2) =_{HSHHHHHHSSHSH HSS} · ω^{−1} (1) =_{HSHHHHHHSSHSH HSS} · ω^7

(def)

=_{D3D2HSHSHSSS} · ω^7

3.93 Equation

D2D4 = D2D1HH

Proof:_{D2D4}

(def)

=_{HHHHHHH} (2) =_{HHHHH}

(11)

=_{HHH HH}

(19)

=_{HHHHHH} (3) =_{HHHHSSSSHH}

(12)

=_{HHHHSSSSHH}

(12)

=_{HHHSHSSSHH} (2) =_{HHHSHSHHSSHH} (3) =_{HHHSHSSSSSHHSSHH} (2) =_{HHHSHHHSSSSSHHSSHH} (2) =_{HHHHHSHHHSSSSSHHSSHH}

(21)

=_{HHHHSHHHHHSHSHSSHH}

(12)

=_{HHHHSHHHHHSHSHHSSHH} (3) =_{HHHHSHHHHHSHSHSSSSHSSHH}

(12)

=_{HHHHSHHHHHSSHSHSSSHSSHH}

(12)

=_{HHHHSHHHHHSSSHSHSSHSSHH}

(12)

=_{HHHHSHHHHHSSSHSHSSHSSHH}

(14)

=_{HHHHSHHHHHSSSHSSSHH}

(12)

=_{HHHHSHHHHHSSSHSSSHH}

(12)

=_{HHHHSHHHHHSSSHSSSHH} (2) =_{HHHHSHHHHHSSSHSHHSSHH}

(16)

=_{HHHHSHSHHHHHSSSHSSHH} (5) =_{HHHHSHSHHHHSHSHHSSHH} · ω^{−1}

(12)

=_{HHHHSHSHHHHSHHSHHSSHH} · ω^{−1}

(10)

=_{HHHHSHSHHHHSHSSSHSSSHSSH H}

(12)

=_{HHHHSHSHHHHSSH SSHSSSHSSHH} (2) =_{HHHHSHSHHHHSSH SSHSSSHSSHHHH}

(14)

=_{HHHHSHSHHHHSSSSHHSSSHHH} (2) =_{HHHHSHSHHHHSSHHSSH HSSSHHH}

(14)

=_{HHHHSHSSSHHHHHSSSHHH} (2) =_{HHHHSHSSSHHHHHSHHSSHH H}

(16)

=_{HHHHSHSSSHHSHHHSSHHH}

(12)

=_{HHHHSHSSSHHSHHHSSHHH} (2) =_{HHHHSHSSSHHSHHHSHHSHH H}

(16)

=_{HHHHSHSSSHHSSHHHSHHH}

(12)

=_{HHHHSHSSSHHSSHHHSHHH} (2) =_{HHHHSHSSSHHSSHHHSHHHHH}

(16)

=_{HHHHSHSSSHHSSSHHHHH}

(12)

=_{HHHHSHSSSHHSSSHHHHH} (2) =_{HHHHSHSSSHHSSHHSHHHHH} (7) =_{HHHHSHSSSHSHSSHSHSHHHHH} · ω^{−2}

(15)

=_{HHHHHSHSHSHSHHHHH} · ω^{−1}

(13)

=_{HHHHHHHHHHHH}

(19)

=_{HHHHHHHHHHH} (2) =_{HHHHHHHHHHHHH}

(11)

=_{HHHHHHHHHHHH}

(19)

=_{HHHHHHHHHHH} (2) =_{HHHHHHHHHHHHH}

(inv)

=_{HHHHHH}

(2) =_{HHHHHHHH}

(18)

=_{HHHHHHH}

(def)

=_{D2D1HH}

3.94 Equation

D3D1 = D3D4HSHSHSH

· ω^7

Proof:_{D3D1}

(def)

=_{HSH HHHHH}

(12)

=_{HHSHHHHHH}

(17)

=_{HSHHHSSHHHHHSSSHS} (2) =_{HSHHHSSHHHSSSHS}

(12)

=_{HSHHHSHSHHHSSSHS}

(12)

=_{HSHHHHSSHHHSSSHS}

(14)

=_{HSHHHHSSHHSSHHHSSSHS} (2) =_{HSHHHHSSHHSSHSSSHS}

(14)

=_{HSHHHHHSSHSSHHSSSSSHS} (2) =_{HSHHHHHSSHSSSSSSSHS}

(12)

=_{HSHHHHHSHSSSSSSSSHS}

(12)

=_{HSHHHHHHSSSSSSSSSHS} (3) =_{HSHHHHHHSSSSSHS}

(18)

=_{HSHH HHHHSSSSSHS} (2) =_{HSHH HHSSSSSHS}

(inv)

=_{HHHSHHHSSSH HHSHH HHSSSSHHSSSHSSSSHSSSSSHHSSHHSSSHS} (2) =_{HHHSHHHSSSH SHH HHSSSSHHSSSHSSSSHSSSSSHHSSHHSSSHS} (3) =_{HHHSHHHSSSH SHH HHHSSSHSSSSHSSSSSHHSSHHSSSHS}

(10)

=_{HHHSHHHSSSH SHH HHHHSHSHSSSSSHHSSHHSSSHS} · ω^{−1} (4) =_{HHHSHHHSSSH SHH HHHSSSHHSSSSSHHSSHHSSSHS} (2) =_{HHHSHHHSSSH SHH HHHSSSSSSSSHHSSHHSSSHS}

(3) =_{HHHSHHHSSSH SHH HHHSSSS HHSSHHSSSHS} (3) =_{HHHSHHHSSSH SHHHHHHHSSHHSSSHS}

(19)

=_{HHHSHHHSSSH SHH HHHHHSSHHSSSHS}

(11)

=_{HHHSHHHSSSSHHH HHHHHSSHHSSSHS} (2) =_{HHHSHHHSSSSHHHHHHSSHHSSSHS}

(12)

=_{HHHSHHHSSSSHHHHHHSSHHSSSHS}

(12)

=_{HHHSHHHSSSSHHHHHHSSHHSSSHS}

(12)

=_{HHHSHHHSSSSHHHHHHSSHHSSSHS} (3) =_{HHHSHHHHHHHHHSSHHSSSHS}

(19)

=_{HHHSHHHHHHHHHHSSHHSSSHS}

(13)

=_{HHHSHHHSHSHSHSHHHHHSSHHSSSHS} · ω^{−1}

(15)

=_{HHHSHHSHSSSHSHSSHSHSHHHHHSSHHSSSHS} · ω^{−2} (7) =_{HHHSHHSHSSSHHSSHHSHHHHHSSHHSSSHS} (2) =_{HHHSHHSHSSSHHSSSHHHHHSSHHSSSHS}

(12)

=_{HHHSHHSHSSSHHSSSHHHHHSSHHSSSHS}

(16)

=_{HHHSHHSHSSSHHSSHHHSHHHHHSSHHSSSHS} (2) =_{HHHSHHSHSSSHHSSHHHSHHHSSHHSSSHS}

(12)

=_{HHHSHHSHSSSHHSSHHHSHHHSSHHSSSHS}

(16)

=_{HHHSHHSHSSSHHSHHHSHHSHH HSSHHSSSHS} (2) =_{HHHSHHSHSSSHHSHHHSSHHHSSHHSSSHS}

(12)

=_{HHHSHHSHSSSHHSHHHSSHHHSSHHSSSHS}

(16)

=_{HHHSHHSHSSSHHHHHSHHSSHH HSSHHSSSHS} (2) =_{HHHSHHSHSSSHHHHHSSSHHHSSHHSSSHS}

(14)

=_{HHHSHHSHSHHHHSSHHSSH HSSSHHHSSHHSSSHS} (2) =_{HHHSHHSHSHHHHSSSSHHSSSHHHSSHHSSSHS}

(14)

=_{HHHSHHSHSHHHHSSH SSHSSSHSSHHHHSSHHSSSHS} (2) =_{HHHSHHSHSHHHHSSH SSHSSSHSSHHSSHHSSSHS}

(12)

=_{HHHSHHSHSHHHHSHSSSHSSSHSSH HSSHHSSSHS}

(10)

=_{HHHSHHSHSHHHHSHHSHHSSHHSSHHSSSHS} · ω^{−1}

(12)

=_{HHHSHHSHSHHHHSHSHHSSHHSSHHSSSHS} · ω^{−1} (5) =_{HHHSHHSHSHHHHHSSSHSSHHSSHHSSSHS}

(16)

=_{HHHSHHSHHHHHSSSHSHHSSHHSSHHSSSHS} (2) =_{HHHSHHSHHHHHSSSHSSSHHSSHHSSSHS}

(12)

=_{HHHSHHSHHHHHSSSHSSSHHSSHHSSSHS}

(12)

=_{HHHSHHSHHHHHSSSHSSSHHSSHHSSSHS}

(14)

=_{HHHSHHSHHHHHSSSHSHSSHSSHHSSHHSSSHS}

(12)

=_{HHHSHHSHHHHHSSSHSHSSHSSHHSSHHSSSHS}

(12)

=_{HHHSHHSHHHHHSSHSHSSSHSSHHSSHHSSSHS}

(12)

=_{HHHSHHSHHHHHSHSHSSSSHSSHHSSHHSSSHS} (3) =_{HHHSHHSHHHHHSHSHHSSHHSSHHSSSHS}

(12)

=_{HHHSHHSHHHHHSHSHSSHHSSHHSSSHS}

(21)

=_{HHHHSHHSHHHSSSSSHHSSHHSSHHSSSHS} (2) =_{HSHHSHHHSSSSSHHSSHHSSHHSSSHS} (2) =_{HSHHSHSSSSSHHSSHHSSHHSSSHS} (3) =_{HSHHSHSHHSSHHSSHHSSSHS} (2) =_{HSHHSHSSSHHSSHHSSSHS}

(12)

=_{HSHH HSSSSHHSSHHSSSHS}

(12)

=_{HSHH HSSSSHHSSHHSSSHS} (3) =_{HSHH HHHSSHHSSSHS}

(19)

=_{HSHH HHSSHHSSSHS}

(11)

=_{HSHHHHSSHHSSSHS}

(12)

=_{HSHH HHSSHS HSSHS}

(12)

=_{HSHH HHSSHSS HSHS} (3) =_{HSHH HHSSSSSSHSS HSHS}

(12)

=_{HSHH HSHSSSSSHSS HSHS}

(12)

=_{HSHH HSSHSSSSHSS HSHS}

(2) =_{HSHH HSSHSSHHSSHSS HSHS}

(14)

=_{HSHH SSHHSSHSS HSHS} (2) =_{HSHH SSHHSSHHHSS HSHS} (2) =_{HSHHHHSSHHSSHHHSS HSHS}

(14)

=_{HSHHHSSHHHSS HSHS} (2) =_{HSHHHSSHHHSSHH HSHS} (3) =_{HSHHHSSHHHSSHSSSSHHSHS} (5) =_{HSHHHSSHHHSSSHSHSHHSHS} · ω^{−1}

(17)

=_{HSHH HHHSHHSHS} · ω^{−1}

(12)

=_{HSHHHHHSHHSHS} · ω^{−1} (2) =_{HSHHHHHHHSH HSHS} · ω^{−1} (1) =_{HSHHHHHHHSH HSHS} · ω^7

(def)

=_{D3D4HSHSHSH} · ω^7

3.95 Equation

D3D2 = D2D3HSHHSSSS

· ω^7

Proof:_{D3D2}

(def)

=_{HSH HHHHH} (2) =_{HSH HHH}

(12)

=_{HHSHHHH}

(17)

=_{HSHHHSSHHHSSSHS}

(14)

=_{HSHHHHSSHHSSHHHSSSHS} (2) =_{HSHH SSHHSSHHHSSSHS} (2) =_{HSHH SSHHSSHSSSHS}

(14)

=_{HSHH HSSHSSHHSSSSSHS} (2) =_{HSHH HSSHSSSSSSSHS}

(12)

=_{HSHH HSHSSSSSSSSHS}

(12)

=_{HSHH HHSSSSSSSSSHS}

(3) =_{HSHH HHSSSSSHS}

(inv)

=_{HHSHH HSSSH HHHSHH HHSSSSSHS} (2) =_{HHSHH HSSSH HSHH HHSSSSSHS}

(12)

=_{HHSHH HSSH SHSHH HHSSSSSHS}

(12)

=_{HHSHH HSHSSHSHH HHSSSSSHS}

(12)

=_{HHSHH HSSSHSHH HHSSSSSHS}

(12)

=_{HHSHH HSSHSSHH HHSSSSSHS}

(12)

=_{HHSHH HSHSSHH HHSSSSSHS}

(12)

=_{HHSHH HHSSSSHH HHSSSSSHS}

(12)

=_{HHSHH HHSSHH SHHHSSSSSHS}

(12)

=_{HHSHH HHSSHH SSHH HSSSSSHS}

(12)

=_{HHSHH HHSHH SSSHH HSSSSSHS}

(19)

=_{HHSHH HHSHH SSSHH HSSSSSHS}

(11)

=_{HHSHH HHSHHH SSSHH HSSSSSHS} (2) =_{HHSHH HHSHSSSHH HSSSSSHS}

(12)

=_{HHSHH HHSHSSSHH HSSSSSHS}

(19)

=_{HHSHH HHSHSSSHH HSSSSSHS}

(13)

=_{HHSHH HHSSHSSSSHSHSHHSSSSSHS} · ω^{−1} (3) =_{HHSHH HHSSHHSHSHHSSSSSHS} · ω^{−1}

(14)

=_{HHSHH HHHSSHHSSHSHSHHSSSSSHS} · ω^{−1} (2) =_{HHSHH HSSHHSSHSHSHHSSSSSHS} · ω^{−1} (5) =_{HHSHH HSSHHSHSSSSHHSSSSSHS} (4) =_{HHSHH HSSHSSSHSSSHHSSSSSHS} · ω

(10)

=_{HHSHH HSSHHSHHHSSSSSHS}

(19)

=_{HHSHH HSSHHSHHHSSSSSHS}

(11)

=_{HHSHH HSSHHHSHHHSSSSSHS}

(15)

=_{HHSHH HSSHHSHSHSSHHHSSSSSSSHS} · ω^{−1} (2) =_{HHSHH HSSHHSHSHSSHSSSSSSSHS} · ω^{−1}

(3) =_{HHSHH HSSHHSHSHSSHSSSHS} · ω^{−1}

(12)

=_{HHSHH HSSHHSHSHSSHSSSHS} · ω^{−1}

(13)

=_{HHSHH HSSHHSSHSHSSHSSHSSSSHS} · ω^{−2} (7) =_{HHSHH HSSHHSSHHSSHSHSSSSHS}

(14)

=_{HHSHH HSSHHHHSSHHSSHSHSSSSSSHS} (2) =_{HHSHH HSSHHSSHHSSHSHSSSSSSHS} (2) =_{HHSHH HSSHHSSSSHSHSSSSSSHS} (3) =_{HHSHH HSSHHHSHSSSSSSHS} (2) =_{HHSHH HSSHS HSSSSSSHS} (3) =_{HHSHH HSSHS HSSHS}

(14)

=_{HHSHH HHSHSSHHSSSSHS} (2) =_{HHSHH SHSSHHSSSSHS} (2) =_{HHSHH SHSSSSSSHS} (3) =_{HHSHH SHSSHS}

(19)

=_{HHSHH SHSSHS}

(11)

=_{HHSHH SHSSHS}

(12)

=_{HHSHH HSSSHS}

(11)

=_{HHSHHHSSSHS}

(12)

=_{HHSHHHSSSHS}

(12)

=_{HHSHHHSSSHS} (2) =_{HHSHHHSSHHSHS} (3) =_{HHSHHHSSHSSSSHSHS} (5) =_{HHSHHHSSSHSHSHSHS} · ω^{−1} (3) =_{HHSHHHSSSSSSSHSHSHSHS} · ω^{−1} (2) =_{HHSHHHSSHHSSSSSHSHSHSHS} · ω^{−1}

(17)

=_{HHSHHHSSHSHSHS} · ω^{−1}

(12)

=_{HSHHHHSSHSHSHS} · ω^{−1} (2) =_{HSHHHHHHSSHSHSHS} · ω^{−1}

(1) =_{HSHHHHHHSSHSHSHS} · ω^7

(def)

=_{D2D3HSHHSSSS} · ω^7

3.96 Equation

D3D3 = D2D2HSHS

Proof:_{D3D3}

(def)

=_{HSHSH HHHHH} (2) =_{HSHSH HHH}

(12)

=_{HSHHSHHHH}

(17)

=_{HSHSHHHSSHHHSSSHS}

(12)

=_{HHSHHHSSHSHHHSSSHS}

(17)

=_{HSHHHSSHSHHHSSHHSSSHSSSSHS} (2) =_{HSHHHSSHSHHHSSSSSHSSSSHS}

(14)

=_{HSHHHHSSSHHSSHHHSSSSSHSSSSHS} (2) =_{HSHH SSSHHSSHHHSSSSSHSSSSHS} (2) =_{HSHH SSSHHSSHSSSSSHSSSSHS}

(14)

=_{HSHH SHHSSHSSHHSSSSSSSHSSSSHS} (2) =_{HSHH SHHSSHSSSSSSSSSHSSSSHS} (3) =_{HSHH SHHSSHSSSSSHSSSSHS} (3) =_{HSHH SHHSSHSHSSSSHS}

(12)

=_{HSHH SHHSHSSHSSSSHS}

(12)

=_{HSHH SHHHSSSHSSSSHS}

(11)

=_{HSHHSHH HSSSHSSSSHS}

(19)

=_{HSHHSHHHSSSHSSSSHS}

(12)

=_{HSHHSHHHSSSSHSSSHS}

(12)

=_{HSHHSHHHSSSSSHSSHS}

(12)

=_{HSHHSHHHSSSSSSHSHS}

(12)

=_{HSHHSHHHSSSSSSHSHS}

(12)

=_{HSHHSHHHSSSSSSHSHS}

(12)

=_{HSHHSHHHSSSSSSHSHS}

(12)

=_{HSHHSHHSHSSSSSHSHS}

(12)

=_{HSHHSHHSSHSSSSHSHS}

(12)

=_{HSHHSHHSSSHSSSHSHS} (2) =_{HSHHSHHSSSHHHSSS HSHS} (4) =_{HSHHSHHHSHSHHSSS HSHS} · ω^{−1}

(10)

=_{HSHHSHHSSSHSSSSHHSSS HSHS} (4) =_{HSHHSHHHSHSSSSSHHSSS HSHS} · ω^{−1} (5) =_{HSHHSHHHSSHSHSSHHSSS HSHS} · ω^{−2}

(14)

=_{HSHHSHSSHSHSSHHS HSHS} · ω^{−2}

(13)

=_{HSHHSHSHSHHHSHS} · ω^{−1}

(12)

=_{HSHHSHSHSHHHSHS} · ω^{−1} (3) =_{HSHHSHSHSHHSSSSHSHS} · ω^{−1} (3) =_{HSHHSHSHSHSSSSHSSSS HSHS} · ω^{−1} (2) =_{HSHHSHSHSHSSHHSSHSSSS HSHS} · ω^{−1}

(15)

=_{HSHHSHSHHSSHSS HSHS}

(11)

=_{HSHH SHSHHSSHSS HSHS}

(19)

=_{HSHH SHHSHHSSHSS HSHS}

(10)

=_{HSHH SHSSSHSSSHSSHSS HSHS} · ω (4) =_{HSHH SHHSHSSSSHSSHSS HSHS} (5) =_{HSHH SHHSSHSHSHSSHSS HSHS} · ω^{−1} (3) =_{HSHH SSSSSHHSSHSHSHSSHSS HSHS} · ω^{−1} (2) =_{HSHH HHSSSSSHHSSHSHSHSSHSS HSHS} · ω^{−1}

(14)

=_{HSHH HSSHSSSHSHSHSSHSS HSHS} · ω^{−1}

(13)

=_{HSHH HSHSSHHSSHSS HSHS}

(19)

=_{HSHH HSHSSHHSSHSS HSHS}

(12)

=_{HSHH HSHSSHHSSHSS HSHS}

(2) =_{HSHH HSHSSHHSSHHHSS HSHS} (2) =_{HSHH HSHHHSSHHSSHHHSS HSHS}

(14)

=_{HSHH HSHHSSHHHSS HSHS}

(14)

=_{HSHH HSSSHHHHSHS} (2) =_{HSHH HSSSHHH HHHSHS}

(11)

=_{HSHH HSSSHH HHHSHS}

(19)

=_{HSHH HSSSHH HHHSHS}

(12)

=_{HSHH HSSSHH HHHSHS}

(12)

=_{HSHH HSSSHHHHHSHS}

(12)

=_{HSHH HSSSHHHHSHS}

(12)

=_{HSHH HSSSHHHHSHS}

(12)

=_{HSHH HSSSHHHHSHS}

(12)

=_{HSHH HSSSHHHHSHS}

(12)

=_{HSHH HSHSSHHHHSHS}

(12)

=_{HSHH HSSH SHHHHSHS}

(12)

=_{HSHH HSSSH HHHHSHS} (2) =_{HSHH HSSSH HHHHHHSHS}

(inv)

=_{HHHHHSHS} (2) =_{HHHHHHHSHS}

(def)

=_{D2D2HSHS}

3.97 Equation

D3D4 = D3D1HSHSHSH

· ω^7

Proof:_{D3D4}

(def)

=_{HSH HHHHH} (2) =_{HSH HHH}

(12)

=_{HHSHHHH}

(17)

=_{HHSHHHSSHHHSSSHS}

(14)

=_{HHSHHHHSSHHSSHHHSSSHS} (2) =_{HHSHH SSHHSSHHHSSSHS} (2) =_{HHSHH SSHHSSHSSSHS}

(12)

=_{HHSHH SSHHS HSSSSHS}

(12)

=_{HHSHH SSHH HSSSSSHS}

(14)

=_{HHSHH HHSSHHSSSSSSSHS} (2) =_{HHSHH HHSSSSSSSSSHS} (3) =_{HHSHH HHSSSSSHS}

(11)

=_{HHSHH HHSSSSSHS}

(19)

=_{HHSHH HHHSSSSSHS} (3) =_{HHSHH HSSSSHHSSSSSHS}

(12)

=_{HHSHH HSSSSHHSSSSSHS}

(12)

=_{HHSHHSHSSSHHSSSSSHS} (2) =_{HHSHHSHSHHSSHHSSSSSHS} (3) =_{HHSHHSHSSSSSHHSSHHSSSSSHS} (2) =_{HHSHHSHHHSSSSSHHSSHHSSSSSHS} (2) =_{HHHHSHHSHHHSSSSSHHSSHHSSSSSHS}

(21)

=_{HHHSHHSHHHHHSHSHSSHHSSSSSHS}

(12)

=_{HHHSHHSHHHHHSHSHHSSHHSSSSSHS} (3) =_{HHHSHHSHHHHHSHSHSSSSHSSHHSSSSSHS}

(12)

=_{HHHSHHSHHHHHSSHSHSSSHSSHHSSSSSHS}

(12)

=_{HHHSHHSHHHHHSSSHSHSSHSSHHSSSSSHS}

(12)

=_{HHHSHHSHHHHHSSSHSHSSHSSHHSSSSSHS}

(14)

=_{HHHSHHSHHHHHSSSHSSSHHSSSSSHS}

(12)

=_{HHHSHHSHHHHHSSSHSSSHHSSSSSHS}

(12)

=_{HHHSHHSHHHHHSSSHSSSHHSSSSSHS} (2) =_{HHHSHHSHHHHHSSSHSHHSSHHSSSSSHS}

(16)

=_{HHHSHHSHSHHHHHSSSHSSHHSSSSSHS}

(5) =_{HHHSHHSHSHHHHSHSHHSSHHSSSSSHS} · ω^{−1}

(12)

=_{HHHSHHSHSHHHHSHHSHHSSHHSSSSSHS} · ω^{−1}

(10)

=_{HHHSHHSHSHHHHSHSSSHSSSHSSH HSSSSSHS}

(12)

=_{HHHSHHSHSHHHHSSH SSHSSSHSSH HSSSSSHS} (2) =_{HHHSHHSHSHHHHSSH SSHSSSHSSHHHHSSSSSHS}

(14)

=_{HHHSHHSHSHHHHSSSSHHSSSHH HSSSSSHS} (2) =_{HHHSHHSHSHHHHSSHHSSH HSSSHH HSSSSSHS}

(14)

=_{HHHSHHSHSSSHHHHHSSSHH HSSSSSHS} (2) =_{HHHSHHSHSSSHHHHHSHHSSHH HSSSSSHS}

(16)

=_{HHHSHHSHSSSHHSHHHSSHHHSSSSSHS}

(12)

=_{HHHSHHSHSSSHHSHHHSSHHHSSSSSHS} (2) =_{HHHSHHSHSSSHHSHHHSHHSHH HSSSSSHS}

(16)

=_{HHHSHHSHSSSHHSSHHHSHHHSSSSSHS}

(12)

=_{HHHSHHSHSSSHHSSHHHSHHHSSSSSHS} (2) =_{HHHSHHSHSSSHHSSHHHSHHHH HSSSSSHS}

(16)

=_{HHHSHHSHSSSHHSSSHHHHHSSSSSHS}

(12)

=_{HHHSHHSHSSSHHSSSHHHHHSSSSSHS} (2) =_{HHHSHHSHSSSHHSSHHSHHHHHSSSSSHS} (7) =_{HHHSHHSHSSSHSHSSHSHSHHHHHSSSSSHS} · ω^{−2}

(15)

=_{HHHSHHHSHSHSHSHHHHHSSSSSHS} · ω^{−1}

(13)

=_{HHHSHHHHHHHHHHSSSSSHS}

(19)

=_{HHHSHHHHHHHHHSSSSSHS} (3) =_{HHHSHHHSSSSHHHHHHSSSSSHS}

(12)

=_{HHHSHHHSSSSHHHHHHSSSSSHS}

(12)

=_{HHHSHHHSSSSHHHHHHSSSSSHS}

(12)

=_{HHHSHHHSSSSHHHHHHSSSSSHS} (2) =_{HHHSHHHSSSSHHH HHHHHSSSSSHS}

(11)

=_{HHHSHHHSSSH SHH HHHHHSSSSSHS}

(19)

=_{HHHSHHHSSSH SHHHHHHHSSSSSHS} (3) =_{HHHSHHHSSSH SHHHHHHHSSSSSSSSSHS} (2) =_{HHHSHHHSSSH SHHHHHHHSSSSSHHSSSSHS} (4) =_{HHHSHHHSSSH SHHHHHHHSSHSHSHSSSSHS} · ω^{−1}

(10)

=_{HHHSHHHSSSH SHHHHHHHSSSSSHSSSSHSSSSHS} (3) =_{HHHSHHHSSSH SHHHHSSSSHHH HSSSSSHSSSSHSSSSHS} (2) =_{HHHSHHHSSSH HHSHHHHSSSSHHH HSSSSSHSSSSHSSSSHS}

(inv)

=_{HSHHHHSSHHSSSHS}

(12)

=_{HSHH HHSSHS HSSHS}

(12)

=_{HSHH HHSSHSS HSHS} (2) =_{HSHH HHHHSSHSS HSHS}

(18)

=_{HSHHHHHHSSHSS HSHS} (3) =_{HSHHHHHHSSSSSSHSS HSHS}

(12)

=_{HSHHHHHSHSSSSSHSS HSHS}

(12)

=_{HSHHHHHSSHSSSSHSS HSHS} (2) =_{HSHHHHHSSHSSHHSSHSS HSHS}

(14)

=_{HSHHHHSSHHSSHSS HSHS} (2) =_{HSHHHHSSHHSSHHHSS HSHS}

(14)

=_{HSHHHHSSHHHSS HSHS}

(12)

=_{HSHHHSHSHHHSS HSHS}

(12)

=_{HSHHHSSHHHSS HSHS} (2) =_{HSHHHSSHHHSSHH HSHS} (3) =_{HSHHHSSHHHSSHSSSSHHSHS} (5) =_{HSHHHSSHHHSSSHSHSHHSHS} · ω^{−1} (2) =_{HSHHHSSHHHHHSSSHSHSH HSHS} · ω^{−1}

(17)

=_{HSHHHHHHHSH HSHS} · ω^{−1}

(12)

=_{HSHHHHHHHSH HSHS} · ω^{−1} (1) =_{HSHHHHHHHSH HSHS} · ω^7

(def)

=_{D3D1HSHSHSH} · ω^7

3.98 Equation

D4D1 = D4D1HH

Proof:_{D4D1}

(def)

=_{HHHHHHH}

(18)

=_{HHHHHHH} (2) =_{HHHHH} (2) =_{HHHHHHH}

(11)

=_{HHHHHH} (2) =_{HHHHHHHH} (2) =_{HHHHHHHHHH}

(11)

=_{HHHHHHHH} (2) =_{HHHHHHHHHH} (2) =_{HHHHHHHHHHHH} (2) =_{HHHH HHHHHHHHHH}

(20)

=_{HHHH HHHH HHHHHH} (3) =_{HHHH HHHSSSSH HHHHHH} (2) =_{HHHH HHHSHHSSSH HHHHHH}

(16)

=_{HHSHHH HHHSSSH HHHHHH} (2) =_{HHSHHH HHHSSHHSH HHHHHH} (3) =_{HHSHHH HHSSSSHSSHHSH HHHHHH}

(14)

=_{HHSHHH HHSSHSSHSH HHHHHH}

(12)

=_{HHSHHH HHSSSHSHSH HHHHHH}

(12)

=_{HHSHHH HHSSSSHHSH HHHHHH} (3) =_{HHSHHH HHSSSSHSSSSHSH HHHHHH}

(12)

=_{HHSHHH HHSSSSSHSSSHSH HHHHHH} (5) =_{HHSHHH HSHSHSSHSSSHSH HHHHHH} · ω^{−1}

(13)

=_{HHHH HHHSHSSSHSH HHHHHH} (3) =_{HHHH HHHSHSSSHSSSSSH HHHHHH} (2) =_{HHHH HHHSHSSSHSSHHSSSH HHHHHH} (2) =_{HHHH HHHSHSSSHHHSSHHSSSH HHHHHH} (4) =_{HHHH HHHSHHSHSHHSSHHSSSH HHHHHH} · ω^{−1}

(10)

=_{HHHH HHHSHSSSHSSSSHHSSHHSSSH HHHHHH}

(17)

=_{HHHH HHHSHSSSHHSSSH HHHHHH} (2) =_{HHHH HHHSHSSSHHSSHHSH HHHHHH} (7) =_{HHHH HHHSHSSSHSHSSHSHSH HHHHHH} · ω^{−2}

(15)

=_{HHHH HHHSHSHSHSH HHHHHH} · ω^{−1}

(13)

=_{HHHH HHHHHH HHHHHH}

(19)

=_{HHHH HHHHH HHHHHH}

(18)

=_{HHHH HHHHH HHHHHH} (2) =_{HHHHHHHHHHH HHHHHH}

(inv)

=_{HHHHHH H} (2) =_{HHHHHHHH H}

(18)

=_{HHHHHHH H}

(def)

=_{D4D1HH}

3.99 Equation

D4D2 = D1D2HH

Proof:_{D4D2}

(def)

=_{HHHHHHH} (2) =_{HHHHH} (3) =_{HHHHSSSSHH}

(12)

=_{HHHSHSSSHH}

(12)

=_{HHHSHHSSSHH} (2) =_{HHHSH HSSSHHHH}

(3) =_{HHHSH HSSSHHHSSSSH} (2) =_{HHHSH HSHHSSHHHSSSSH} (2) =_{HHHSHHH HSHHSSHHHSSSSH}

(21)

=_{HHHSHHHHHHHSHH HSSHHSH}

(12)

=_{HHHSHHHHHHHSHHS HSSHHH} (3) =_{HHHSHHHHHHHSHHS HSSHHSSSSH}

(12)

=_{HHHSHHHHHHHSHHSSHSSHHSSSH}

(12)

=_{HHHSHHHHHHHSHHSSSHSSHHSSH} (2) =_{HHHSHHHHHHHSHHSSSHSSHHHHSSH}

(14)

=_{HHHSHHHHHHHSSSHHSSS HHHH} (2) =_{HHHSHHHHHHHHHSSSHHSSS HHHH}

(11)

=_{HHHSHHHHHHHSSSHHHHSSS HHHH}

(19)

=_{HHHSHHHHHHHSSSHHSSS HHHHHH}

(12)

=_{HHHSHHHHHHSHSSHHSSS HHHHHH}

(12)

=_{HHHSHHHHHHSSHSHHSSS HHHHHH}

(12)

=_{HHHSHHHHHHSSSHHSSS HHHHHH} (2) =_{HHHSHHHHHHSHHSSHHSSS HHHHHH}

(16)

=_{HHHSHHHSHHHSSHHSSS HHHHHH} (2) =_{HHHSHHHSHHHSSHHSHHSSHHHHHH}

(16)

=_{HHHSHHSHSH HHSSHHSS HHHHHH} (2) =_{HHHSHHSHSH HHSSHHSSHHHHHHHH} (3) =_{HHHSHHSHSH HSSSSHSSHHSSHH HHHHHH}

(14)

=_{HHHSHHSHSH HSSHSSHSSHH HHHHHH} (3) =_{HHHSHHSHSH HSSHSSHSSHSSSSH HHHHHH}

(12)

=_{HHHSHHSHSH HSSHSSSHSSHSSSH HHHHHH}

(12)

=_{HHHSHHSHSH HSSHSSSSHSSHSSH HHHHHH} (2) =_{HHHSHHSHSH HSSHSSHHSSHSSHSSH HHHHHH} (8) =_{HHHSHHSHSH HSSHSSHSSHSSHHSSH HHHHHH} · ω^{−4}

(14)

=_{HHHSHHSHSH SSHSSHSSSSHHH HHHHHH} · ω^{−4}

(12)

=_{HHHSHHSHSH SSHSSSHSSSHHH HHHHHH} · ω^{−4}

(12)

=_{HHHSHHSHSH SSHSSSSHSSHHH HHHHHH} · ω^{−4} (2) =_{HHHSHHSHSH SSHSSHHSSHSSHHH HHHHHH} · ω^{−4} (8) =_{HHHSHHSHSH SSHSSHSSHSSHHHH HHHHHH} · ω^{−8}

(14)

=_{HHHSHHSHSSSHHSSSSHHHH HHHHHH} · ω^{−8} (2) =_{HHHSHHSHSSSHHSSHHSSH HHH HHHHHH} · ω^{−8}

(14)

=_{HHHSHHSSSHSSSH HHHH HHHHHH} · ω^{−8}

(12)

=_{HHHSHHSSSHSSSH HHHH HHHHHH} · ω^{−8}

(12)

=_{HHHSHHSSSHSSSH HHHH HHHHHH} · ω^{−8}

(12)

=_{HHHSHHSSSHSSSHHHHH HHHHHH} · ω^{−8} (2) =_{HHHSHHSSHHSHSSSH HHHH HHHHHH} · ω^{−8} (7) =_{HHHSHSHSSHSHSHSSSH HHHH HHHHHH} · ω^{−10}

(15)

=_{HHHHSHSHSHSH HHHH HHHHHH} · ω^{−9}

(13)

=_{HHHHHHHHHHH HHHHHH} · ω^{−8}

(19)

=_{HHHHHHHHHH HHHHHH} · ω^{−8}

(18)

=_{HHHHHHHHH HHHHHH} · ω^{−8} (2) =_{HHHHHHHHHHH HHHHHH} · ω^{−8}

(inv)

=_{HHHHH H} · ω^{−8} (2) =_{HHHHHHH H} · ω^{−8} (1) =_{HHHHHHH H}

(def)

=_{D1D2HH}

3.100 Equation

D4D3 = D1D3HSHHSHS

· ω^7

Proof:_{D4D3}

(def)

=_{HSHHHHHHH} (2) =_{HSHHHHH}

(12)

=_{HHHSHHH}

(17)

=_{HHHSHHHSSHHSSSHS} (2) =_{HHHSHHHSSSSSHS} (3) =_{HHHSHSSSSHHSSSSSHS}

(12)

=_{HHHSSHSSSHHSSSSSHS}

(12)

=_{HHHSHSHSSSHHSSSSSHS} (2) =_{HHHSH SHSSSHHSSSSSHSHH} (3) =_{HHHSH SHSSSHHSSSSSHSHSSSSH} (2) =_{HHHSH SHSHHSSHHSSSSSHSHSSSSH} (2) =_{HHHSHHH SHSHHSSHHSSSSSHSHSSSSH}

(21)

=_{HHHSHHHHHHSHSHH HSSHHSSSSSHSSH}

(12)

=_{HHHSHHHHHHSHSHHS HSSHHSSSSSHSH} (3) =_{HHHSHHHHHHSHSHHS HSSHHSSSSSHSSSSSH}

(12)

=_{HHHSHHHHHHSHSHHSSHSSHHSSSSSHSSSSH}

(12)

=_{HHHSHHHHHHSHSHHSSSHSSHHSSSSSHSSSH} (2) =_{HHHSHHHHHHSHSHHSSSHSSHHHHSSSSSHSSSH}

(14)

=_{HHHSHHHHHHSHSSSHHSSS HHHSSSSSHSH} (2) =_{HHHSHHHHHHSHHHSSSHHSSS HHHSSSSSHSH}

(11)

=_{HHHSHHHHHHSHSSSHHHHSSS HHHSSSSSHSH}

(19)

=_{HHHSHHHHHHSHSSSHHSSS HHHHHSSSSSHSH}

(12)

=_{HHHSHHHHHHSSHSSHHSSS HHHHHSSSSSHSH}

(12)

=_{HHHSHHHHHHSSSHSHHSSS HHHHHSSSSSHSH}

(12)

=_{HHHSHHHHHHSSSSHHHSSS HHHHHSSSSSHSH} (2) =_{HHHSHHHHHHSHHSSSHHHSSS HHHHHSSSSSHSH}

(16)

=_{HHHSHHHSHHHSSSHHHSSS HHHHHSSSSSHSH} (2) =_{HHHSHHHSHHHSSSHHHSHHSS HHHHHSSSSSHSH}

(16)

=_{HHHSHHSHSH HHSSSHHHSS HHHHHSSSSSHSH} (2) =_{HHHSHHSHSH HHSSSHHHSSHH HHHHHSSSSSHSH}

(3) =_{HHHSHHSHSH HSSSSHSSSHHHSSHH HHHHHSSSSSHSH}

(14)

=_{HHHSHHSHSH HSSHSSHSSSHHH HHHHHSSSSSHSH} (3) =_{HHHSHHSHSH HSSHSSHSSSHHSSSSH HHHHHSSSSSHSH}

(12)

=_{HHHSHHSHSH HSSHSSSHSSSHHSSSH HHHHHSSSSSHSH}

(12)

=_{HHHSHHSHSH HSSHSSSSHSSSHHSSH HHHHHSSSSSHSH} (2) =_{HHHSHHSHSH HSSHSSHHSSHSSSHHSSH HHHHHSSSSSHSH} (8) =_{HHHSHHSHSH HSSHSSHSSHSSHSHHSSH HHHHHSSSSSHSH} · ω^{−4}

(14)

=_{HHHSHHSHSH SSHSSHSSSSHSHHH HHHHHSSSSSHSH} · ω^{−4}

(12)

=_{HHHSHHSHSH SSHSSSHSSSHSHHH HHHHHSSSSSHSH} · ω^{−4}

(12)

=_{HHHSHHSHSH SSHSSSSHSSHSHHH HHHHHSSSSSHSH} · ω^{−4} (2) =_{HHHSHHSHSH SSHSSHHSSHSSHSHHH HHHHHSSSSSHSH} · ω^{−4} (8) =_{HHHSHHSHSH SSHSSHSSHSSHHSHHH HHHHHSSSSSHSH} · ω^{−8}

(14)

=_{HHHSHHSHSSSHHSSSSHHSHHH HHHHHSSSSSHSH} · ω^{−8} (2) =_{HHHSHHSHSSSHHSSHHSSH HSHHH HHHHHSSSSSHSH} · ω^{−8}

(14)

=_{HHHSHHSSSHSSSH HHSHHH HHHHHSSSSSHSH} · ω^{−8}

(12)

=_{HHHSHHSSSHSSSH HHSHHH HHHHHSSSSSHSH} · ω^{−8}

(12)

=_{HHHSHHSSSHSSSH HHSHHH HHHHHSSSSSHSH} · ω^{−8}

(12)

=_{HHHSHHSSSHSSSHHHSHHH HHHHHSSSSSHSH} · ω^{−8} (2) =_{HHHSHHSSHHSHSSSH HHSHHH HHHHHSSSSSHSH} · ω^{−8} (7) =_{HHHSHSHSSHSHSHSSSH HHSHHH HHHHHSSSSSHSH} · ω^{−10}

(15)

=_{HHHHSHSHSHSH HHSHHH HHHHHSSSSSHSH} · ω^{−9}

(13)

=_{HHHHHHHHHSHHH HHHHHSSSSSHSH} · ω^{−8}

(19)

=_{HHHHHHHHSHHH HHHHHSSSSSHSH} · ω^{−8}

(18)

=_{HHHHHHHSHHH HHHHHSSSSSHSH} · ω^{−8} (3) =_{HHHHHHHSHHH SSSSHHHHHSSSSSHSH} · ω^{−8} (2) =_{HHHHHHHSHHH SSSHHSHHHHHSSSSSHSH} · ω^{−8} (4) =_{HHHHHHHSHHH HSHSHSHHHHHSSSSSHSH} · ω^{−9}

(10)

=_{HHHHHHHSHHH SSSHSSSSHSHHHHHSSSSSHSH} · ω^{−8}

(2) =_{HHHHHHHSHHHHH SSSHSSSSHSHHHHHSSSSSHSH} · ω^{−8} (3) =_{HHHHHHHSHHHSSSSHH SSSHSSSSHSHHHHHSSSSSHSH} · ω^{−8}

(inv)

=_{HHSHHHSSH SSSHSH} · ω^{−8}

(12)

=_{HHSHHHSSSH SSHSH} · ω^{−8}

(12)

=_{HHSHHHSSSSH SHSH} · ω^{−8} (2) =_{HHSHHHSSSSHHH SHSH} · ω^{−8} (3) =_{HHSHHHSSSSHSSSSHH SHSH} · ω^{−8} (5) =_{HHSHHHSSSSSHSHSHH SHSH} · ω^{−9} (2) =_{HHSHHHSSHHSSSHSHSHH SHSH} · ω^{−9}

(17)

=_{HHHSHHHSHH SHSH} · ω^{−9}

(12)

=_{HSHHHHSHH SHSH} · ω^{−9} (2) =_{HSHHHHHHSHH SHSH} · ω^{−9} (1) =_{HSHHHHHHSHH SHSH} · ω^7

(def)

=_{D1D3HSHHSHS} · ω^7

3.101 Equation

D4D4 = D4D4HH

Proof:_{D4D4}

(def)

=_{HHHHHHH} (2) =_{HHHHH} (2) =_{HHHHHHH} (2) =_{HHHHHHHH} (2) =_{HHHH HHHHHH} (2) =_{HHHHHHH HHHHHH}

(20)

=_{HHHHHH HHHH H} (2) =_{HHHHHH HHHHHHH H} (2) =_{HHHHHHHHHHHHHHH H}

(inv)

=_{HHHHH H}

(2) =_{HHHHHHH H}

(def)

=_{D4D4HH}