Number of o to compute the norm Ne(o) and its reductions

(i) For o = a(k) — bo(ko),

a=(xl,+1,--,£1)—(0,1,-+ ,1) = (£1, 01, , q2e_1),

where o; € {0, —2}. Number of a is 2%.

ayp can be fixed to +1 by Remark1 of Appendix so that the number is reduced to %222

(ii) For a = bi(k) — bo(ko) with i =0 and & # Ko,

a=(0,£1,---,+1) - (0,1,--- ;1) = (0,1, -+ ,9¢_1),

where o; € {0, —2} and at least one of o is not zero. Number of o is 22! — 1.

By Appendix the number is reduced as follows. Now, we rewrite {0, -2} to {0, 1}.

Rule-a: a,e.; can be fixed to 1.

Rule-b: Ne(0, ..., 0, ay, ..., 02re1) = Ne(0, ..., 0, ore.1, ..., 0k). Hence, we choose a = (0, ..., 0, ay, ..., 0zre1) if
(Ok... O2re-1)2 <= (Olpre-1...0k)2 as binary numbers.

--- Number of sets of the arguments ., ..., 0x»..1 to be considered are analyzed by the following trees.

e=3

The tree when o;=1 is:

(al,07) (02,016) (a3,0.5) o4
{(L,1)} <1> {(0,0),(1,1)} <2> L {(0,0),(L1)} <4> —, {0,1} <8>
{(0,1)} [1] — {(0,1)} [2] » {0,1} [4]

——— {(0,0),(0,1),(1,0),(1,1)}[4]-» {0,1) [8],
and it has totally 20 sets,
where numbers in parentheses < > or [ | show the number of sets of the arguments. The tree node with the
parenthesis <> has possibility of (Ok... 0re-1)2 = (027e-1...0k)2, SO that Rule-b is also applied to its child nodes.
The tree node with parenthesis [ | has lost the possibility, so that all values appear in the arguments on its child
nodes.
The tree when a;=0 and o,=1 1is:
(02,07) (a3,0:6) (ad,0.5)
{(1,1)} <1> {(0,0),(1,1)} <2> —» {(0,0),(1,1)} <4>
{(0,} [1] L {on}[2]
 {(0,0),(0,1),(1,0),(1,1)}[4], and it has totally 10 sets.

The tree when o;=0,=0 and o;;=1 is:

(a3,07) (0d,0:6) as
{(L,1)} <1> {0,0,(L1)} <2> —, {0,1} <4>
{(0,1)} [1] » {0,1} [2],

and it has totally 6 sets (i.e. (1,0,0,0,1), (1,0,1,0,1), (1,1,0,1,1), (1,1,1,1,1), (1,0,0,1,1) and (1,0,1,1,1) ).



The tree when o;=0,=01;=0 and o4=1 is:

(0d,07) (a5,06)
{(1,1)} <1> {(0,0),(1,1)} <2>
{(0,1)} [1],

and it has totally 3 sets (i.e. (1,0,0,1), (1,1,1,1) and (1,0,1,1) ).

The tree when o;=0,=03;=04=0 and os=1 is:
(a5,07) a6
{(1,1)} <1> —— {0,1} <2>
and it has totally 2 sets (i.e. (1,0,1) and (1,1,1) ).
The tree when o;=cb=03=0.4=05=0 and os=1 is:
(06,07)
{(1,1)} <1>

and it has only 1 set.

The tree when o;=c,=03=0.4=05=0=0 and ;=1 1is:

o7
{1} <1>

and it has only 1 set.

Total number of a to be considered when e=3 is 1+1+2+3+6+10+20=43.

e=4
Now, a = (0, ay, ..., 0i5).
The trees when o;=...=ag=0 have 43 sets as same discussion as above.
The tree when a,=...=07=0 and og=1 is
(08,0t15)  (Q9,0t14)  (Ot10,0t13) (OL11,012)
<1> i <> i <4> i <8>
[4] [8]
[16], which has totally 36 sets.
The tree when a1=...=as=0 and o;=1 has twice of above, i.e. 72 sets.
The tree when a,=...=as=0 and os=1 is
(06,0t15)  (0t7,0t14)  (0g,0013)  (Oo,0L12)  (CLi0,0t11)
<1> i <> i <4> i <8> i <16>
[4] ] [16]
\ [16 [32]
]\ [64], which has totally 136 sets.
The tree when a1=...=04=0 and as=1 has twice of above, i.e. 272 sets.

The tree when o;=...=03=0 and a4=1 is



(o4,015)  (05,0014)  (Q6,0113)  (07,0012)  (O8,0t11)  (CLo,0l10)

<l> <> <4> <®> <16> <32>
i i i i i[m
[4] \ \ [16
\ [16 [32] 64]
[64] \[128

[256], which has totally 528 sets.
The tree when o;=0,=0 and a;=1 has twice of above, i.e. 1056 sets.
The tree when o;=0 and on=1 is

(o2,015)  (03,0014)  (04,0113)  (5,012) (O, 0t11)  (0L7,0t10)  (01g,09)

<l> i <> i <4> i <8> i <16> §[1362> §[3624>
\ [16 [64]

[4]
\ [16 [32] 64] [128]

[64] \[128 [256]
[256\[5 12]
\[1024], which has totally 2080 sets.
The tree when o;=1 has twice of above, i.e. 4160 sets.

Total number of o to be considered when e=4 is 43+36+72+136+272+528+1056+2080+4160=8383.

For general e

"non-zero width" e=1 e=2 e=3 e=4 e>=5
1 1 1 1 1 1
2 - 1 1 1 1
3 _ * * * *
4 - - 3 3 3=2142°
5 - - * * *
6 - - 10 10 10=2°+2"
7 - - * * *
8 - - - 36 36=2°+2°
9 - - _ % %
10 - - - 136 136=27+23
11 - - - * *
12 - - - 528 528=2+2%
13 - - - * *
14 - - - 2080 2080=2"+2°
15 - - - * *
16 - - - -

where * is the twice of the above.



Number of the sets for "non-zero width" >=4 is

e-1_ . . (¢ 1-2)_ (¢71-2)_
3Xzfi11 2)(221—1+21—1) — 3)({2'4 1+1.2 1}

4-1 2-1

29—1

=2.402°1-2) 4 3.20@*-2) _g

Total number of the sets is
2-4@7=2 1 3.2@7-D 1 = 2.20@%9 1 3.202°77-2) _ 1
= 2@°-3) 4 3.207"-2) _q

26—1

(iii) For a = b;j(k) — bo(ko) with 7 # 0,

a=(£l,---£1,0,£1,--+, 1) — (0,1, ,1) = (£1, a1, - , -1, —1, Qis1, 02e_1),

where o; € {0, —2}. Number of « is (2¢ — 1)(2%°1).

By Remark1 of Appendix, o can be fixed to -1 so that the number is reduced to % (2¢ — 1)22°1

By Appendix the number is reduced further as follows.

If aye.; = —1 then Ne(-1, a, ..., O2re2, -1) = Ne(-1, azrea, ..., a1, -1). Now, we again rewrite {0, -2} to {0,
1}. We choose a = (-1, a, ..., Qren, -1) if (Q, ..., 02re2)2 <= (O2re-2, ..., O1)2 @S binary numbers. Number of
sets of the arguments a., ..., dx~.2 to be considered are analyzed by the following trees.

e=3

(al,06) (a2,0.5) (a3,04)
{(0,0),(1,1)} <2> {(0,0),(1,1)} <4> —» {(0,0),(1,1)} <8>
{O,DH1] ——— {O.D}[2] ——— L {(0,1)} [4]

S I S
> [16],

and it has totally 36 sets.

e=4
(ot1,0114) (0,0113) (03,0112) (ot4,0111) (ots,0t10) (0t6,010) (0u7,018)
<2> <4> <8> <16> <32> <64> <128>
[1] T [2] T[4] [64]
_|—> _|—> [8] [128]

[4]
L ne

and it has totally 8256 sets.

[4096],

For general e, number of the sets is 22°73 4 222,

Total number of sets in (iii) is obtained by adding % (2¢ — 2)22@_1 in the case of aye.; # —1, and the number

is 22°te=2 _ 3.22°-3 4 92712



The total numbers of (1),(i1),(ii1) are
(original)

223 + (229—1 _ 1) + (ze _ 1)222—1 — 229+e—1 + Zze -1
(reduction by Remark 1)

1 . e 1 e e 3 e
—2¥ 4+ (2T - D) o (20— 122t =22e2 1 202
2 2 4
(reduction by Appendix all)

%226 +[2@°3) 4 3. 20772 _ ] 4[22°+e-2 _ 3. 22973 4 927712

= 2+e-2 4 92°-2 4 2271 _q



