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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 = S H

S

S H S
· ω

−1 (13)

S S H = H H S S H

S S

(14)

H S H = S H S H S S H

S S

· ω
−1 (15)

S H

H

H = H

H

H

H S H

(16)

H

H

S H =
H

S H

S S S H S

H S S H (17)

H

H

H

H

H =
H

H

H

H

H

(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)

H

H H

H

H

H H

H

= H

H

H

H

H

H

H

H

(20)

H

H H

H

H

H

H S H = H

H H

S H

S S S

(21)
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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 haveHSSSH
(4)
= SHSHH

(2)
= SHS. For (6), we haveHSSSH

(4)
= SHSHH ·ω−1 (2)

= SHS ·ω−1.

For (7), we have SHSSHS
(6)
= HSSSHHSSSH · ω2 (2)

= HSSSSSSH · ω2 (3)
= HSSH · ω2. For (8), we have

HSSHSS
(6)
= HSHSSSHS ·ω

(5)
= SSSHSSHS ·ω2 (7)

= SSHSSH ·ω4. 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

S S H

(2)
= H H S S H

(C8)
= H H S S H

S S

.

For (15), we have

H S H

(10)
= S S S H S S S

· ω

(12)
= S S S H S S S · ω

(14)
= S H H S S H S S S

S S

· ω

(5)
= S H H S S S H S H

S S

(5)
= S H S H S H H S H

S S

· ω−1

(2)
= S H S H S S H

S S

· ω−1 .

For (16), we have

S H H

H

(11)
= S H H

H

(13)
= S H S H

S

S H S

H

· ω−1

(5)
= H S S S

S

S H S

H

(12)
= H S S S

S

S H S

H

(3)
= H

S

H S

H
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(13)
= H

S

H S

S H

S

S H S

· ω−1

(14)
= H H S

H H S S H

S S S

S H S

· ω
−1

(12)
= H H

H H S S H

S S S S

S H S

· ω−1

(3)
= H H

H H S S H S H S

· ω−1

(4)
= H H

H H S S S S S H

(3)
= H

H

H

H S H

.

For (17), we have

H

H

S H

(12)
= H S

H

H

(11)
= H S H

H

(13)
= H S S H

S

S H S

H

· ω−1

(C8)
= H S S H

S S S

S H S

H

· ω−1

(4)
= H S S S S S H

S S S H

(3)
= H S H

S S S H

(13)
= H S H

S S S S H

S

S H S

· ω−1

(3)
= H S H

H

S

S H S

· ω−1

(15)
=

H

S H S H S S H

S S

S

S H S

· ω
−2

(7)
=

H

S H H S S H

S S S H S

.

For (18), we have

H

H

H

H

H

(11)
= H

H

H H

H

(13)
= H

H

H S H

S

S H S

H

· ω−1

(15)
= H

H

S H S H S S H

S S S

S H S

H

· ω−2

(17)
=

H

S H

S S S H S

H S S H S H S S H

S S S

S H S

H

· ω−2
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(7)
=

H

S H

S S S H S

H S S H H S S H

S S S

H S

H

(2)
=

H

S H

S S S H S

H S S S S H

S S S

H S

H

(2)
=

H

S H

S S S H S

H S S S S

S S S

S

H

(3)
=

H

S H

S S S H S

H

S S S

S

H

(3)
=

H

S H

S S S H

H S

H

(12)
=

H

S H

S S S H

H S

H

(12)
=

H

S H

S S S H

H S

H

(16)
=

H S S S

H

H

H

H S H

S

H

(2)
=

H S S S

H

H

H

H S

S

(12)
=

H S S S

H

H

H

H S

S

(13)
=

H S S S

H

H

H

S H

S

S H S S

S
· ω−1

(12)
=

H

H

S S S H

H

S H

S

S H S S

S
· ω−1

(5)
=

H

H

S S H S S S

H S

S H S S

S

(12)
=

H

H

S S H S S S S

H S

H S S

S

(3)
=

H

H

S S H

H S

H S S

S

(14)
=

H

H H

H H S S H

S S S

H S S

S

(2)
=

H

H H

H H S S

S S S

S S

S

(3)
=

H

H H

H H

.

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

H

H H

H

H

H H

H

(2)
= H

H

H

H H

H H

H

H

H H

H

(11)
=

H

H H

H H

H H

H

H

H H

H

(2)
=

H

H H

H H

H H

H H

H H

H

H

H H

H
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(11)
=

H

H H

H H

H H

H H

H H

H

H

H H

H

(C13)
=

H

H H

H

H

H H

H H

H H

H H

H H

H

(11)
=

H

H H

H

H

H H

H H

H H

H H

H H

H

(2)
=

H

H H

H

H

H H

H

H H

(11)
=

H

H H

H

H

H H

H

H H

(2)
=

H

H H

H

H

H H

H

(11)
=

H

H H

H

H

H H

H

.

For (21), we have

H

H H

H

H

H

H S H

(2)
=

H

H H

H

H

H

H S H H H

(3)
=

H

H H

H

H

H

H S H H S S S S H

S S S S

(5)
=

H

H H

H

H

H

H S H S H S H S H

S S S S

· ω−1

(13)
=

H

H H

H

H

H

H H H S H

S S S

(11)
=

H

H H

H

H

H

H H H S H

S S S

(18)
=

H

H

H

H

H

H

H

H H S H

S S S

(11)
=

H

H

H

H

H

H

H

H H S H

S S S

(2)
=

H

H

H

H

H

H

H

H H S H

H H S S S

(11)
=

H

H

H

H

H

H

H

H H

H

S H

H S S S

(2)
= H

H H

H

H

H

H

H

H

H

H

H H

H

S H

H S S S
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(11)
= H

H H

H

H

H

H

H

H

H

H

H H

H

S H

H S S S

(C15)
= H

H

S H

H S S S

.
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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

= A1 C1 E1

Proof:
(def)
=

(def)
= A1 C1 E1

3.2 Equation

C1

= B1

C1

D1

Proof: C1

(def)
=
(2)
= H H

(11)
=

H H

(2)
=

H

H H

H

(2)
=

H H H

H H

H

(11)
=

H H

H

H

H

H

(2)
=

H H

H H H

H

H

H

(2)
=

H H

H

H H

H H

H

H

H

(11)
=

H H

H

H

H

H

H

H

H

H

(def)
= B1

C1

D1

3.3 Equation

H A1
= A2

Proof: H A1

(def)
= H

(def)
= A2

3.4 Equation

H A2
= A1

Proof: H A2

(def)
= H H

(2)
=

(def)
= A1

7



3.5 Equation

H A3
= A3 X S S S · ω

Proof: H A3

(def)
= H H S H

(2)
= S H

(3)
= S H S S S S

(6)
= H S S S H S S S · ω

(2)
= H S H H S S H S S S · ω

(def)
= A3 X S S S · ω

3.6 Equation

S A1
= A1 S

Proof: S A1

(def)
= S

(def)
= A1 S

3.7 Equation

S A2
= A3 X S S S · ω

Proof: S A2

(def)
= S H

(3)
= S H S S S S

(6)
= H S S S H S S S · ω

(2)
= H S H H S S H S S S · ω

(def)
= A3 X S S S · ω

3.8 Equation

S A3
= A2 S S S · ω

Proof: S A3

(def)
= S H S H

(5)
= H S S S · ω

(def)
= A2 S S S · ω

3.9 Equation

A1 = A1

Proof: A1

(def)
=

(def)
= A1
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3.10 Equation

A2 =
A1

B2

H

Proof: A2

(def)
= H

(2)
=

H H

H

(11)
=

H

H

H

(def)
=

A1

B2

H

3.11 Equation

A3 =
A1

B3

H S H

S S S

H

Proof: A3

(def)
= H S H

(3)
= H S S S S S H

(5)
= S H S H S S H

· ω−1

(2)
=

H H

S H S H S S H

· ω−1

(11)
=

H

S H

H

S H S S H

· ω−1

(9)
=

H

S H

H

H S S H S S S

· ω

(3)
=

H

S H

S S S S H

H S S H S S S

· ω

(2)
=

H

S H H H

S S S S H

H S S H S S S

· ω

(14)
=

H

S H H S S H

S S H

S S S

· ω

(12)
=

H

S H

S

H S S H

S H

S S S

· ω

(12)
=

H

S H

S S

H S S H

H

S S S

· ω

(2)
=

H

S H

S S H H

H S S H

H

S S S

· ω

(3)
=

H

S H

S S H S S S S H

H S S H

H

S S S

· ω

(5)
=

H

S H

S S S H S H S H

H S S H

H

S S S

(17)
= H

H

S H

H S H H

S S S

(12)
= H S

H

H

H S H H

S S S

(def)
=

A1

B3

H S H

S S S

H

3.12 Equation

A1

B1
=

A1

B1

H H
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Proof:
A1

B1

(def)
=

H H

H

H

H

(2)
=

H H

H

H

H

H H

(18)
=

H

H

H

H

H

H

H

(18)
=

H H

H

H

H

H H

(def)
=

A1

B1

H H

3.13 Equation

A1

B2
= A2

H

Proof:
A1

B2

(def)
=

H

H

(11)
=

H

H

(def)
=

A2

H

3.14 Equation

A1

B3
= A3

H

S

S H S

· ω7

Proof:
A1

B3

(def)
= H S

H

H

(12)
= H

H

S H

(13)
= S H

S H

S H S S H

· ω−1

(14)
= S H

S H

S H H

S S

H S S H

· ω−1

(2)
= S H

S H

S

S S

H S S H

· ω
−1

(12)
= S H

S H S S

S H S S H

· ω−1

(12)
=

S

S H

H S S

S H S S H

· ω−1

(13)
=

S S H

S H

S H S S S

S S H S S H

· ω−2

(8)
=

S S H

S H

S H S S S

H S S H S S

· ω
2

(14)
=

H

S H

H S S H S H S S S

S S H S S H S S

· ω2

(5)
=

H

S H

H S H S S S S S S

S S H S S H S S

· ω3

(4)
=

H

S H

S S S H S S S S S

S S H S S H S S

· ω4

(10)
=

H

S H

H S H S S

S S H S S H S S

· ω3

(4)
=

H

S H

S S S H S

S S H S S H S S

· ω4

(8)
=

H

S H

S S S H S

H S S H S S S S

· ω8

(9)
=

H

S H

S S S H S

S H S S H S

· ω
6

(15)
=

H

H S H

S H S

S

· ω7

(def)
=

A3

H

S

S H S
· ω7
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3.15 Equation

A1

B4
=

A1

B4

H S S H

Proof:
A1

B4

(def)
= H

H

H

(13)
= S H

S H

S H S H

· ω−1

(5)
= S H

S H

H S S S

(12)
= S H

S H

H S S S

(12)
= S H

S H

H S S S

(12)
= S H

S H

H S S S

(12)
=

S

S H

H

H S S S

(16)
=

S

H

H

H

H S H

S S S

(12)
= H

S H

H

H S H

S S S

(10)
= H

S H

H

S S S H S S S

S S S

· ω

(4)
= H

S H

H

H S H S S S S

S S S

(5)
= H

S H

H

H S S H S H S

S S S

· ω−1

(7)
= H

S H

H

S H S S H S S H S

S S S

· ω−3

(15)
= H

H S H

H

S S H S

S

· ω
−2

(6)
= H

H S H

H

S H S S S H

S

· ω−1

(13)
= H

H

H

H S S H

(def)
=

A1

B4

H S S H

3.16 Equation

A2

B1
=

A2

B4

Proof:
A2

B1

(def)
=

H H H

H

H

H

(2)
=

H

H

H

H

(11)
=

H

H

H

H

(def)
=

A2

B4

3.17 Equation

A2

B2
=

A3

B3

H

S

S S H S

· ω6
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Proof:
A2

B2

(def)
=

H H

H

(13)
=

S H S H S H

S H

· ω−1

(5)
=

S H H S S S

S H

(12)
=

S H H S S

S H

S

(12)
=

S H H S

S H

S S

(12)
=

S H H

S H

S S S

(2)
=

S H H

S H

S S S

H H

(3)
=

S H H

S H

S S S

H S S S S H

(2)
=

S H H

S H

S S S

H S S H H S S H

(14)
=

S H H

S S S H

S

H S S H

(12)
=

S H H S

S S S H H S S H

(3)
=

S H H S

S S S H

S S S S

H S S H

(12)
=

S H H S S

S S S H

S S S

H S S H

(12)
=

S H H S S S

S S S H

S S

H S S H

(5)
=

S H S H S H

S S S H

S S

H S S H

· ω−1

(13)
=

H H

S S H

S S

H S S H

(12)
=

H

S

H

S H

S S

H S S H

(2)
=

H

S

H

S H

S S H H

H S S H

(3)
=

H

S

H

S H

S S H S S S S H

H S S H

(5)
=

H

S

H

S H

S S S H S H S H

H S S H

· ω−1

(17)
=

H

S H

H

S H

H S H
· ω−1

(3)
=

H

S H

H

S H

H S H

S S S S

· ω−1

(12)
=

H

S H

H

S H S

H S H

S S S

· ω−1

(10)
=

H

S H

H

S H S

S S S H S S S

S S S

(4)
=

H

S H

H

S H S

H S H S S S S

S S S

· ω−1

(5)
=

H

S H

H

S H S

H S S H S H S

S S S

· ω−2

(14)
=

H

S H

S S H

S H S

S H S

S

· ω
−2

(12)
=

H

S H

S S H S

S H S

H S

S

· ω−2

(3)
=

H

S H

S S H S

S H S

S S S S H S

S

· ω−2

(12)
=

H

S H

S S H S S

S H S

S S S H S

S

· ω−2

(12)
=

H

S H

S S H S S S

S H S

S S H S

S

· ω−2

(6)
=

H

S H

S S H S S S

H S S S H

S S H S

S

· ω−1

(2)
=

H

S H

S S H S S S

H S S H H S H

S S H S

S

· ω−1

(5)
=

H

S H

S S S H S H

H S S H H S H

S S H S

S

· ω
−2
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(17)
= H

H

S H

H

H S H

S S H S

S

· ω−2

(10)
= H

H

S H

H

S S S H S S S

S S H S

S

· ω−1

(3)
= H

H

S H

H S S S S

S S S H S S S

S S H S

S

· ω
−1

(2)
= H

H

S H

H S S H H S S

S S S H S S S

S S H S

S

· ω−1

(14)
= H

S S H

S H

H S S

S H S S S

S S H S

S

· ω−1

(12)
= H S

S S H

H

H S S

S H S S S

S S H S

S

· ω−1

(12)
=

S

H S

S H

H

H S S

S H S S S

S S H S

S

· ω−1

(5)
=

S

H S

S H

H

H S S

S S H S H

S S H S

S

· ω−2

(3)
=

S

H S

S H

H

H S S

S S H S S S S S H

S S H S

S

· ω−2

(5)
=

S

H S

S H

H

H S S

S S S H S H S S H

S S H S

S

· ω−3

(2)
=

S

H S

S H

H

H S S H H

S S S H S H S S H

S S H S

S

· ω−3

(17)
=

S H

H S

S H

H

H

H S S H

S S H S

S

· ω−3

(12)
=

S H

H

S H

S H

H

H S S H

S S H S

S

· ω−3

(3)
=

S H

H

S H

S H

S S S S H

H S S H

S S H S

S

· ω
−3

(14)
=

S H

H

S H

S S S H

S S H S S H S

S

· ω−3

(12)
=

S H

H

S H S

S S S H

S H S S H S

S

· ω−3

(12)
=

S H

H

S H S S

S S S H

H S S H S

S

· ω−3

(12)
=

S H

H S

S H S S

S S H

H S S H S

S

· ω−3

(2)
=

S H

H S

S H S S H H

S S H

H S S H S

S

· ω−3

(15)
=

H S H

H S

H

H

H S S H S

S

· ω−2

(1)
=

H S H

H S

H

H

H S S H S

S

· ω
6

(def)
=

A3

B3

H

S

S S H S
· ω6

3.18 Equation

A2

B3
=

A3

B2

X

H

S S S
· ω

Proof:
A2

B3

(def)
=

H

H S

H

H

(12)
=

H

H

H

S H

(3)
=

H

H

H

S H S S S S

(12)
=

H

H

H

S H S S S S

(3)
=

H

H

H

S S S S S H S S S S

(3)
=

H

H

H S S S S

S S S S S H S S S S

(2)
=

H

H

H S S H H S S

S S S S S H S S S S

(14)
=

S S H

H

H S S

S S S H S S S S

(12)
=

S S H

H

H S S

S S S H S S S S

13



(2)
=

S S H

H

H S S H H

S S S H S S S S

(17)
=

S H S H

H

H

S S S

(2)
=

S H S H

H

H

H H S S S

(3)
=

S H S H

H

H

H S S S S H S S S

(2)
=

S H S H

H

H

H S S H H S S H S S S

(3)
=

S H S H

H

S S S S H

H S S H H S S H S S S

(14)
=

S H S H

S S H

S S H

H S S H S S S

(12)
=

S H S H S

S S H

S H

H S S H S S S

(12)
=

S H S H S S

S S H

H

H S S H S S S

(2)
=

S H S H S S H H

S S H

H

H S S H S S S

(15)
=

H S H H

H

H

H S S H S S S

· ω

(def)
=

A3

B2

X

H

S S S

· ω

3.19 Equation

A2

B4
=

A2

B1

Proof:
A2

B4

(def)
=

H

H

H

H

(2)
=

H H H

H

H

H

(def)
=

A2

B1

3.20 Equation

A3

B1
=

A3

B4

H S H

Proof:
A3

B1

(def)
=

H S H H H

H

H

H

(2)
=

H S H

H

H

H

(12)
=

H S H

H

H

H

(13)
=

S H S H S S H

S H

H

H

· ω−1

(14)
=

S H S H H

S H

H S S H H

S S H

· ω−1

(2)
=

S H S

S H

H S S H H

S S H

· ω−1

(2)
=

S H S

S H

H S S

S S H

· ω
−1

(12)
=

S H

S H

S H S S

S S H

· ω−1

(12)
=

S H

S H

S H S S

S S H

· ω−1

(13)
=

S H

S S H

S S H S S

S H S S S H

· ω−2

(6)
=

S H

S S H

S S H S S

S S H S

· ω−3

(14)
=

S H

H

S S S S H S S

H S S H S S H S

· ω−3

14



(3)
=

S H

H

H S S

H S S H S S H S

· ω−3

(8)
=

S H

H

H S S

H H S S H S S S

· ω

(2)
=

S H

H

H S S

S S H S S S

· ω

(12)
=

S H

H

H S

S S H S S S

S
· ω

(12)
=

S H

H

H

S S H S S S

S S
· ω

(12)
=

S H

H

H

S S H S S

S S

S

· ω

(12)
=

S H

H

H

S S H S

S S

S S

· ω

(12)
=

S H

H

H

S S H

S S

S S S

· ω

(12)
=

S H

H

H S

S S H

S

S S S

· ω

(12)
=

S H

H

H S S

S S H S S S

· ω

(3)
=

S H

H

H S S

S S H

S S S S

S S S

· ω

(12)
=

S H

H

H S S S

S S H

S S S

S S S

· ω

(5)
=

S H

H

S H S H

S S H

S S S

S S S

(13)
= H

H H

S H

S S S

S S S

· ω

(2)
= H

H H

S H

S S S

S S S H H

· ω

(4)
= H

H H

S H

S S S

H S H S H

(10)
= H

H H

S H

S S S

S S S H S S S S H

· ω

(4)
= H

H H

S H

S S S

H S H S S S S S H

(5)
= H

H H

S H

S S S

H S S H S H S S H

· ω−1

(2)
= H

H H

S H

S S S H H

H S S H S H S S H

· ω−1

(4)
= H

H H

S H

H S H S H

H S S H S H S S H

· ω
−2

(10)
= H

H H

S H

S S S H S S S S H

H S S H S H S S H

· ω−1

(17)
= H

H

H

H

S H

S S S H

S H S S H

· ω−1

(15)
= H

H

H

H

H S H

S H

(10)
= H

H

H

H

S S S H S S S

S H
· ω

(3)
= H

H

H

H S S S S

S S S H S S S

S H
· ω

(2)
= H

H

H

H S S H H S S

S S S H S S S

S H
· ω

(14)
= H

S S H

H

H S S

S H S S S

S H
· ω

(12)
=

S

H

S H

H

H S S

S H S S S

S H
· ω

(5)
=

S

H

S H

H

H S S

S S H S H

S H

(3)
=

S

H

S H

H

H S S

S S H S S S S S H

S H

(5)
=

S

H

S H

H

H S S

S S S H S H S S H

S H
· ω

−1

(2)
=

S

H

S H

H

H S S H H

S S S H S H S S H

S H
· ω−1

(17)
=

S H

H

S H

H

H

H S S H

S H
· ω−1

(3)
=

S H

H

S H

H

S S S S H

H S S H

S H
· ω−1

15



(14)
=

S H

H

S H

S S H

S S H S H
· ω−1

(12)
=

S H

H

S H S

S S H

S H S H
· ω−1

(12)
=

S H

H

S H S S

S S H

H S H
· ω

−1

(2)
=

S H

H

S H S S H H

S S H

H S H
· ω−1

(15)
=

H S H

H

H

H

H S H

(def)
=

A3

B4

H S H

3.21 Equation

A3

B2
=

A2

B3

X S S S

S S H

· ω

Proof:
A3

B2

(def)
=

H S H H

H

(15)
=

S H S H S S H H

S S H

· ω−1

(2)
=

S H S H S S

S S H

· ω−1

(12)
=

S H S H S S

S S H

· ω−1

(13)
=

S S H S H S S H S S

S S S H

· ω
−2

(7)
=

S S H H S S H S

S S S H

(14)
=

H H S S H H S S H S

S S S S S H

(2)
=

H H S S S S H S

S S S S S H

(3)
=

H H H S

S S S S S H

(2)
=

H S

S S S S S H

(3)
=

H S

S H

(12)
=

H

S H

S

(3)
=

H

S H

S

S S S S

(2)
=

H

S H

H H S

S S S S

(3)
=

H

S H

H S S S S H S

S S S S

(2)
=

H

S H

H S S H H S S H S

S S S S

(2)
=

H H H

S H

H S S H H S S H S

S S S S

(14)
=

H H S S H

S H

H S S H S

S S

(7)
=

H H S S H

S H

S H S S H S S

S S

· ω−2

(13)
=

H H S

S H

H S H S S

S

· ω−1

(12)
=

H H

S H

S H S H S S

S

· ω−1

(3)
=

H H

S H

S H S H S S

S S S S S

· ω−1

(2)
=

H H

S H

S H S H S S H H

S S S S S

· ω−1

(9)
=

H H

S H

S H H S S H S S S H

S S S S S

· ω

(14)
=

H H

S H

S S S H S S S H

S S S

· ω

16



(12)
=

H H

S H

S S S H S S S H

S S S

· ω

(2)
=

H H

S H

S S S H S

H H

S S H

S S S

· ω

(3)
=

H H

S H

S S S H S

H S S S S H

S S H

S S S

· ω

(2)
=

H H

S H

S S S H S

H S S H H S S H

S S H

S S S

· ω

(17)
=

H

H

H

S H H S S H

S S H

S S S

· ω

(12)
=

H

H S

H

H H S S H

S S H

S S S

· ω

(def)
=

A2

B3

X S S S

S S H
· ω

3.22 Equation

A3

B3
=

A2

B2

H S H

S S S

S S S H

· ω

Proof:
A3

B3

(def)
=

H S H

H S

H

H

(12)
=

H S H

H

H

S H

(17)
=

H S H H

S H

S S S H S

H S S H

(15)
=

S H S H S S H H

S S S H

S S S H S

H S S H

· ω
−1

(2)
=

S H S H S S

S S S H

S S S H S

H S S H

· ω−1

(14)
=

S H S H S S

S H

S S S S S H S

H S S H H S S H

· ω−1

(3)
=

S H S H S S

S H

S H S

H S S H H S S H

· ω−1

(2)
=

S H S H S S

S H

S H S

H S S S S H

· ω−1

(3)
=

S H S H S S

S H

S H S

H H

· ω−1

(2)
=

S H S H S S

S H

S H S
· ω−1

(12)
=

S H S H S S

S H

S H S
· ω−1

(13)
=

S S H S H S S H S S

S S H

S H S
· ω−2

(7)
=

S S H H S S H S

S S H

S H S

(14)
=

S S H H S S H S

H

S S S H S

H S S H

(14)
=

H H S S H H S S H S

S S H

S S S H S

H S S H

(2)
=

H H S S S S H S

S S H

S S S H S

H S S H

(3)
=

H H H S

S S H

S S S H S

H S S H

(2)
=

H S

S S H

S S S H S

H S S H

(14)
=

H S

H

S S S S S H S

H S S H H S S H

(3)
=

H S

H

S H S

H S S H H S S H

(2)
=

H S

H

S H S

H S S S S H

(3)
=

H S

H

S H S

H H

(2)
=

H S

H

S H S

(12)
=

H

H

S S H S

17



(3)
=

H

H

S S H S

S S S S

(3)
=

H

H

S S H S S S S S

S S S S

(2)
=

H

H

H H S S H S S S S S

S S S S

(8)
=

H

H

H S S H S S H S S S

S S S S

· ω−4

(2)
=

H H H

H

H S S H S S H S S S

S S S S

· ω−4

(14)
=

H H S S H

H

S S H S S S

S S

· ω−4

(6)
=

H H S S H

H

S H S S S H S S

S S

· ω−3

(13)
=

H H S

H

H S S H S S

S

· ω−2

(12)
=

H H

H

S H S S H S S

S

· ω−2

(3)
=

H H

H

S H S S H S S

S S S S S

· ω−2

(2)
=

H H

H

S H H H S S H S S

S S S S S

· ω−2

(8)
=

H H

H

S H H S S H S S H

S S S S S

· ω−6

(7)
=

H H

H

S H S H S S H S S S H

S S S S S

· ω−8

(15)
=

H H

H

H S H S S S H

S S S

· ω
−7

(1)
=

H H

H

H S H S S S H

S S S

· ω

(def)
=

A2

B2

H S H

S S S

S S S H
· ω

3.23 Equation

A3

B4
=

A3

B1

H S S S H

Proof:
A3

B4

(def)
=

H S H

H

H

H

(15)
=

S H

H

S H S S H H

S S H

· ω
−1

(2)
=

S H

H

S H S S

S S H

· ω−1

(14)
=

S H

H

S H S S

H

S S

H S S H

· ω−1

(12)
=

S H

H

S H S

H

S S S

H S S H

· ω−1

(3)
=

S H

H

S H S

S S S S H

S S S

H S S H

· ω−1

(3)
=

S H

H

S H S S S S S

S S S S H

S S S

H S S H

· ω−1

(2)
=

S H

H

S H S S H H S S S

S S S S H

S S S

H S S H

· ω−1

(15)
=

H S H

H

H S S S

S S H

S S S

H S S H

(5)
=

H S H

H

S H S H

S S H

S S S

H S S H

· ω−1

(13)
=

H

H

H H

S H

S S S

H S S H

(2)
=

H

H

H H

S H

S S S H H

H S S H

(4)
=

H

H

H H

S H

H S H S H

H S S H

· ω
−1

(10)
=

H

H

H H

S H

S S S H S S S S H

H S S H

(17)
=

H

H

H

H

H

S H

S S S H

18



(3)
=

H

H

H

H

H

S S S S S H

S S S H

(2)
=

H

H

H

H

H

S S S H H S S H

S S S H

(4)
=

H

H

H

H

H

H S H S H S S H

S S S H
· ω

−1

(16)
=

S H

H

H

H

H

S H S S H

S S S H
· ω−1

(9)
=

S H

H

H

H

H

H S S H S S S

S S S H
· ω

(3)
=

S H

H

H

H

S S S S H

H S S H S S S

S S S H
· ω

(14)
=

S H

H

H

S S H

S S H

S S S

S S S H
· ω

(12)
=

S H

H

H

S S H S

S S H

S S

S S S H
· ω

(12)
=

S H

H

H

S S H S S

S S H

S

S S S H
· ω

(12)
=

S H

H

H

S S H S S S

S S H S S S H
· ω

(12)
=

S H

H

H S

S S H S S S

S H S S S H
· ω

(12)
=

S H

H

H S S

S S H S S S

H S S S H
· ω

(5)
=

S H

H

H S S

S S S H S H

H S S S H

(2)
=

S H

H

H S S H H

S S S H S H

H S S S H

(17)
=

H S H

H

H

H

H S S S H

(12)
=

H S H

H

H

H

H S S S H

(2)
=

H S H H H

H

H

H

H S S S H

(def)
=

A3

B1

H S S S H

3.24 Equation

H
B1

= B1

H

Proof:
H

B1

(def)
=

H

H

H

H

H

H

(18)
=

H H

H

H

H

H

(def)
= B1

H

3.25 Equation

H
B2

= B4

Proof:
H

B2

(def)
= H

H

H

(def)
= B4

3.26 Equation

H
B3

= B3

X

S S S H S

19



Proof:
H

B3

(def)
= H H S

H

H

(2)
= S

H

H

(12)
=

H

S H

(2)
=

H

S H H H

(3)
=

H

S H H S S S S H

(2)
=

H

S H H S S H H S S H

(3)
=

H

S H

S S S S

H S S H H S S H

(2)
=

H

S H

S S S H H S

H S S H H S S H

(4)
=

H

S H

H S H S H S

H S S H H S S H

· ω−1

(10)
=

H

S H

S S S H S S S S H S

H S S H H S S H

(17)
= H

H

S H

S S S H S

H S S H

(12)
= H S

H

H

S S S H S

H S S H

(def)
= B3

X

S S S H S

3.27 Equation

H
B4

= B2

Proof:
H

B4

(def)
= H H

H

H

(2)
=

H

H

(def)
= B2

3.28 Equation

S
B1

= B1

H S H

Proof:
S

B1

(def)
=

H

S

H

H

H

H

(12)
=

H H

S H

H

H

(16)
=

H H

H

H

H

H S H

(def)
= B1

H S H

3.29 Equation

S
B2

= B3

X

S S S H S

20



Proof:
S

B2

(def)
= S

H

H

(12)
=

H

S H

(2)
=

H

S H H H

(3)
=

H

S H H S S S S H

(2)
=

H

S H H S S H H S S H

(3)
=

H

S H

S S S S

H S S H H S S H

(2)
=

H

S H

S S S H H S

H S S H H S S H

(4)
=

H

S H

H S H S H S

H S S H H S S H

· ω−1

(10)
=

H

S H

S S S H S S S S H S

H S S H H S S H

(17)
= H

H

S H

S S S H S

H S S H

(12)
= H S

H

H

S S S H S

H S S H

(def)
= B3

X

S S S H S

3.30 Equation

S
B3

= B2

S H S

Proof:
S

B3

(def)
= S H S

H

H

(12)
= S H

H

S H

(17)
= S

H

S H

S S S H S

H S S H

(12)
=

H

S S H

S S S H S

H S S H

(14)
=

H

H

S S S S S H S

H S S H H S S H

(3)
=

H

H

S H S

H S S H H S S H

(2)
=

H

H

S H S

H S S S S H

(3)
=

H

H

S H S

H H

(2)
=

H

H

S H S

(def)
= B2

S H S

3.31 Equation

S
B4

= B4

H S H

Proof:
S

B4

(def)
= S H

H

H

(16)
= H

H

H

H S H

(def)
= B4

H S H
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3.32 Equation

S
B1

= B1

S

Proof:
S

B1

(def)
=

S H H

H

H

H

(16)
=

H H

H

H

H S H H

(2)
=

H H

H

H

H S

(12)
=

H H

H

H

H S

(def)
= B1

S

3.33 Equation

S
B2

= B2

H

S

S H

Proof:
S

B2

(def)
=

S H

H

(12)
=

S H

H

(3)
=

S H

H S S S S

(2)
=

S H

H

H H

S S S S

(3)
=

S H

H

H S S S S H

S S S S

(2)
=

S H

H

H S S H H S S H

S S S S

(7)
=

S H

H

S H S S H S H S S H

S S S S

· ω−2

(15)
=

H S H

H

S H S S H

S S

· ω−1

(13)
=

H

H

H S H

S

(def)
= B2

H

S

S H

3.34 Equation

S
B3

= B3

H

S

S H

Proof:
S

B3

(def)
=

S

H S

H

H

(12)
=

S

H

H

S H

(17)
=

S H

S H

S S S H S

H S S H

(12)
=

S H

S H

S S S H S

H S S H

(7)
=

S H

S H

S S S H S

S H S S H S

· ω−2

(9)
=

S H

S H

S S S H S

H S S H S S S S

(8)
=

S H

S H

S S S H S

S S H S S H S S

· ω−4

(4)
=

S H

S H

H S H S S

S S H S S H S S

· ω−5
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(10)
=

S H

S H

S S S H S S S S S

S S H S S H S S

· ω−4

(4)
=

S H

S H

H S H S S S S S S

S S H S S H S S

· ω−5

(5)
=

S H

S H

H S S H S H S S S

S S H S S H S S

· ω
−6

(7)
=

S H

S H

S H S S H S S H S S S

S S H S S H S S

· ω−8

(15)
=

H S H

S H

S S H S S S

H S S H S S

· ω−7

(8)
=

H S H

S H

S S H S S S

S S H S S H

· ω−11

(6)
=

H S H

S H

S H S S S H S S

S S H S S H

· ω−10

(13)
=

H

S H

H S S H S S

S H S S H

· ω−9

(9)
=

H

S H

H S S H S S

H S S H S S S

· ω−7

(2)
=

H

S H

H

H H

S S H S S

H S S H S S S

· ω−7

(14)
=

H

S H

H

H S S H

H S S

S S S

· ω−7

(2)
=

H

S H

H

H S S H

H S S H H

S S S

· ω−7

(14)
=

H

S H

S S H

H S S H

H

S

· ω−7

(3)
=

H

S H

S S H

H S S H

S S S S H

S

· ω
−7

(12)
=

H

S H

S S H S

H S S H

S S S H

S

· ω−7

(12)
=

H

S H

S S H S S

H S S H

S S H

S

· ω−7

(12)
=

H

S H

S S H S S S

H S S H

S H

S

· ω−7

(5)
=

H

S H

S S S H S H

H S S H

S H

S

· ω−8

(17)
= H

H

S H

H S H

S

· ω−8

(12)
= H S

H

H

H S H

S

· ω−8

(1)
= H S

H

H

H S H

S

(def)
= B3

H

S

S H

3.35 Equation

S
B4

= B4

H

S

S H

Proof:
S

B4

(def)
=

S

H

H

H

(12)
= H

S H

H

(3)
= H

S H

H S S S S

(2)
= H

S H

H

H H

S S S S

(3)
= H

S H

H

H S S S S H

S S S S

(2)
= H

S H

H

H S S H H S S H

S S S S

(7)
= H

S H

H

S H S S H S H S S H

S S S S

· ω−2

(15)
= H

H S H

H

S H S S H

S S

· ω−1

(13)
= H

H

H

H S H

S
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(def)
= B4

H

S

S H

3.36 Equation

X
B1

= B1

X

Proof:
X

B1

(def)
=

H S S H H H

H

H

H

(2)
=

H S S H

H

H

H

(12)
=

H S S H

H

H

H

(12)
=

H S S H

H

H

H

(14)
=

H H

H

H S S H H

S S H

(2)
=

H H

H

H S S

S S H

(12)
=

H H

H

H S

S S H

S

(12)
=

H H

H

H

S S H

S S

(14)
=

H H

H

H

H

S S S S

H S S H

(3)
=

H H

H

H

H H S S H

(def)
= B1

X

3.37 Equation

X
B2

= B2

X

Proof:
X

B2

(def)
=

H S S H H

H

(14)
=

H H H S S H H

S S H

(2)
=

H S S H H

S S H

(2)
=

H S S

S S H

(12)
=

H S

S S H

S

(12)
=

H

S S H

S S

(14)
=

H

H

S S S S

H S S H

(3)
=

H

H H S S H

(def)
= B2

X

3.38 Equation

X
B3

= B3

X

24



Proof:
X

B3

(def)
=

H S S H

H S

H

H

(14)
=

H H

H S

H S S H H

S S H

(2)
= H S

H S S H H

S S H

(2)
= H S

H S S

S S H

(12)
= H

H S S

S S S H

(12)
= H

H S

S S S H

S

(12)
= H

H

S S S H

S S

(14)
= H

H

S H

S S S S

H S S H

(3)
= H

H

S H H S S H

(12)
= H S

H

H H S S H

(def)
= B3

X

3.39 Equation

X
B4

= B4

X

Proof:
X

B4

(def)
=

H S S H

H

H

H

(14)
=

H H

H

H S S H H

S S H

(2)
= H

H S S H H

S S H

(2)
= H

H S S

S S H

(12)
= H

H S

S S H

S

(12)
= H

H

S S H

S S

(14)
= H

H

H

S S S S

H S S H

(3)
= H

H

H H S S H

(def)
= B4

X

3.40 Equation

B1 = B1

H H H H

Proof:
B1

(def)
= H H

H

H

H

(18)
= H

H

H

H H

(inv)
= H H H H H

H

H

H

H H

H

H H

(19)
= H H H H H

H

H

H

H H

H

H H

(13)
= H H H S H S H S H

S H

H

H

H H

H

H H · ω−1
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(15)
= H H S H S H S S H S H S H

S S S H

H

H

H H

H

H H · ω−2

(7)
= H H S H H S S H H S H

S S S H

H

H

H H

H

H H

(2)
= H H S H H S S S H

S S S H

H

H

H H

H

H H

(12)
= H H S H H S S S H

S S S H

H

H

H H

H

H H

(12)
= H H S H H S S S H

S S S H

H

H

H H

H

H H

(12)
= H H S H H S S S H

S S S H

H

H

H H

H

H H

(14)
= H H S H H S H

S S S H

H S S H H

S S H

H H

H

H H

(2)
= H H S H H S H

S S S H

H S S

S S H

H H

H

H H

(14)
= H H S H H S H

S H

S S H S S

H S S H S S H

H H

H

H H

(8)
= H H S H H S H

S H

S S H S S

H H S S H S S

H H

H

H H · ω
4

(2)
= H H S H H S H

S H

S S H S S

S S H S S

H H

H

H H · ω4

(12)
= H H S H H S H

S H

S S H S

S S H S S

S H H

H

H H · ω4

(12)
= H H S H H S H

S H

S S H

S S H S S

S S H H

H

H H · ω
4

(14)
= H H S H H S H

S H

H

S S H S S

H S S H S S H H

S S H

H H · ω4

(8)
= H H S H H S H

S H

H

S S H S S

H H S S H S S H

S S H

H H · ω8

(2)
= H H S H H S H

S H

H

S S H S S

S S H S S H

S S H

H H · ω8

(12)
= H H S H H S H

S H

H

S S H S

S S H S S H

S S S H

H H · ω8

(12)
= H H S H H S H

S H

H

S S H

S S H S S H

S S S S H

H H · ω8

(3)
= H H S H H S H

S H

H

S S H

S S H S S H

H

H H · ω8

(14)
= H H S H H S H

S H

H

H

S S S S H S S H

H S S H H

H H · ω8

(3)
= H H S H H S H

S H

H

H

H S S H

H S S H H

H H · ω8

(2)
= H H S H H S H

S H

H

H

H S S H

H S S

H H · ω8

(16)
= H H S H H H

S H

H

H

H S S H

H S H H S S

H H · ω8

(2)
= H H S H H H

S H

H

H

H S S H

H S S S

H H · ω8

(16)
= H H S H H H

H

H

H

H S H H S S H

H S S S

H H · ω8

(2)
= H H S H H H

H

H

H

H S S S H

H S S S

H H · ω
8

(12)
= H H S H H H

H

H

H

H S S S H

H S S S

H H · ω8

(12)
= H H S H H H

H

H

H

H S S S H

H S S S

H H · ω8

(12)
= H H S H H H

H

H

H

H S S S H

H S S S

H H · ω
8

(14)
= H H S H H H

H

H

H

H S H

H S S S

H S S H

S S

H H · ω8

(12)
= H H S H H H

H

H

H

H S H

H S S

H S S H

S S S

H H · ω8
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(12)
= H H S H H H

H

H

H

H S H

H S

H S S H

S S S S

H H · ω8

(3)
= H H S H H H

H

H

H

H S H

H S

H S S H H H · ω8

(12)
= H H S H H H

H

H

H

H S H

H

H S S H

S

H H · ω8

(21)
= H H S H H

H

S H H S S H

H S S S S

H H · ω8

(2)
= H H S

H

S H H S S H

H S S S S

H H · ω8

(2)
= H H S

H

S S S H

H S S S S

H H · ω8

(3)
= H H S

H

S S S H

H

H H · ω8

(12)
= H H

H

S S S S H

H

H H · ω8

(12)
= H H

H

S S S S H

H

H H · ω8

(3)
= H H

H

H

H

H H · ω
8

(2)
= H H

H

H H H

H

H H · ω8

(11)
= H H

H

H

H

H H H H · ω8

(1)
= H H

H

H

H

H H H H

(def)
=

B1

H H H H

3.41 Equation

B2 = B2

H H

Proof:
B2

(def)
= H

H

(inv)
= H

H

(19)
= H

H

(11)
= H

H

(2)
= H H H

H

(11)
= H

H

H H

(def)
=

B2

H H

3.42 Equation

B3 = B3

H H

Proof:
B3

(def)
=

H S

H

H

(12)
=

H

H

S H
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(17)
= H

S H

S S S H S

H S S H

(7)
= H

S H

S S S H S

S H S S H S

· ω−2

(9)
= H

S H

S S S H S

H S S H S S S S

(8)
= H

S H

S S S H S

S S H S S H S S

· ω−4

(4)
= H

S H

H S H S S

S S H S S H S S

· ω−5

(10)
= H

S H

S S S H S S S S S

S S H S S H S S

· ω−4

(4)
= H

S H

H S H S S S S S S

S S H S S H S S

· ω−5

(5)
= H

S H

H S S H S H S S S

S S H S S H S S

· ω−6

(14)
= S S H

S H

S H S S S

H S S H S S

· ω−6

(8)
= S S H

S H

S H S S S

S S H S S H

· ω
−10

(13)
= S

S H

H S S

S H S S H

· ω−9

(12)
=

S H

S H S S

S H S S H

· ω−9

(12)
=

S H

S H

S

S S

H S S H

· ω
−9

(2)
=

S H

S H

S H H

S S

H S S H

· ω−9

(14)
=

S H

S H

S H S S H

· ω−9

(11)
=

S H

S H

S H S S H

· ω−9

(12)
=

S H

S H

S H S S H

· ω−9

(12)
=

S H

S H

S H S S H

· ω−9

(13)
=

H

H

S H

· ω−8

(19)
=

H

H

S H

· ω−8

(inv)
=

H

H

S H

· ω−8

(3)
=

H

H

S H S S S S

· ω−8

(2)
=

H

H

S H S S H H S S

· ω−8

(9)
=

H

H

H S S H S S S H S S

· ω−6

(3)
=

H

S S S S H

H S S H S S S H S S

· ω−6

(14)
=

S S H

S S H

S S S H S S

· ω
−6

(4)
=

S S H

S S H

H S H S S S

· ω−7

(5)
=

S S H

S S H

H S S H S H

· ω−8

(7)
=

S S H

S S H

S H S S H S S H

· ω
−10

(13)
=

S H

S H

S H S S H

· ω−9

(12)
=

S H

S H

S H S S H

· ω−9
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(9)
=

S H

S H

H S S H S S S

· ω−7

(8)
=

S H

S H

S S H S S H S

· ω−11

(2)
=

S H

H H S H

S S H S S H S

· ω−11

(3)
=

S H

H S S S S H S H

S S H S S H S

· ω−11

(2)
=

S H

H S S H H S S H S H

S S H S S H S

· ω−11

(2)
= H H

S H

H S S H H S S H S H

S S H S S H S

· ω−11

(14)
= H S S H

S H

H S S H S H

H S S H S

· ω−11

(7)
= H S S H

S H

H S S H S H

S H S S H S S

· ω−13

(7)
= H S S H

S H

S H S S H S S H

S H S S H S S

· ω−15

(13)
= H S

S H

H S H S S H

H S S H S S

· ω
−14

(12)
= H

S H

S H S H S S H

H S S H S S

· ω−14

(3)
= H

S H

S H S S S S S H S S H

H S S H S S

· ω−14

(2)
= H

S H

S H

H H

S S S S S H S S H

H S S H S S

· ω
−14

(14)
= H

S H

S H

H S S H

S S S H S S H

S S

· ω−14

(4)
= H

S H

S H

H S S H

H S H S S S H

S S

· ω−15

(5)
= H

S H

S H

H S S H

H S S H S H H

S S

· ω−16

(14)
= H

S H

S S S H

H S S H

S H H · ω−16

(12)
= H

S H

S S S H S

H S S H

H H · ω−16

(17)
=

H

H

S H

H H · ω−16

(12)
=

H S

H

H

H H · ω−16

(1)
=

H S

H

H

H H

(def)
=

B3

H H

3.43 Equation

B4 = B4

H H

Proof:
B4

(def)
=

H

H

H

(11)
=

H

H

H

(19)
=

H

H

H

(inv)
=

H

H

H

(2)
=

H

H H H

H
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(11)
=

H

H

H

H H

(def)
=

B4

H H

3.44 Equation

X C1
= C2

Proof: X C1

(def)
= H S S H

(def)
= C2

3.45 Equation

X C2
= C1

Proof: X C2

(def)
= H S S H H S S H

(2)
= H S S S S H

(3)
= H H

(2)
=

(def)
= C1

3.46 Equation

S C1
= C1 S

Proof: S C1

(def)
= S

(def)
= C1 S

3.47 Equation

S C2
= C2 S S S · ω2

Proof: S C2

(def)
= S H S S H

(9)
= H S S H S S S · ω2

(def)
= C2 S S S · ω2

3.48 Equation

C1 = C1

Proof: C1

(def)
=

(def)
= C1
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3.49 Equation

C2 = C2

S S

Proof: C2

(def)
= H S S H

(3)
=

S S S S

H S S H

(2)
= H H

S S S S

H S S H

(14)
= H S S H

S S

(def)
=

C2

S S

3.50 Equation

B1

B1 =
B1

B1

H

H

H

H

Proof: B1

B1

(def)
=

H H

H

H

H H H

H

H

H

(18)
=

H

H

H

H H H H

H

H

H

(2)
=

H

H

H

H H

H

H

H

(2)
=

H

H

H

H

H H

H

H

H

H

(11)
=

H

H

H

H

H H

H

H

H

H

(2)
=

H

H

H

H

H H H H

H

H

H

H

(2)
=

H

H

H

H

H

H H

H H H

H

H

H

H

(11)
=

H

H

H

H

H

H

H

H

H H

H

H

H

H

(2)
=

H

H

H

H

H

H

H

H H H

H H

H

H

H

H

(2)
=

H

H

H

H

H H

H

H

H

H H H

H H

H

H

H

H

(20)
=

H

H

H

H

H

H

H

H

H

H

H H

H H

H

H

H

H

(3)
=

H

H

H

H

H

H

H

H

H S S S S

H

H H

H H

H

H

H

H

(2)
=

H

H

H

H

H

H

H

H

H S H H S S S

H

H H

H H

H

H

H

H

(16)
=

H

H

H

H

H

S H

H

H

H S S S

H

H H
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H
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H
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H
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H
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H
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=
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(def)
=

D1
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H S H

H

S H S
· ω7

3.101 Equation

D4

D4

= D4

D4

H

H

H

H
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=
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=
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=
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