MATHEMATICS OF COMPUTATION, VOLUME 30, NUMBER 133
JANUARY 1976, PAGES 179—-183

Factorization Tables for Trinomials Over GF(q)

By Jacob T. B. Beard, Jr.* and Karen I. West

Abstract. Tables placed in the UMT file give the complete factorization over
GF(q), q = p?, of each trinomial T'(x) of degree n, 2 < n < d,as below, together
with the generalized Euler ®-function whenever T'(x) is not prime and ®(T(x)) <
108, In addition, the numerical exponent and g-polynomial is given for each
T(x) whenever 2 < n < d,.

q:2:d:20,d1=18, q=5:d=15,d1=8,
q=2%:d=16,d,=10, q=7:d=10,d, =71,
q=2%d=9,d,=7, q=11:d=1,
q=2%d=s, q=13:d=1,
q=3:d=18,d,=9, q=17:d =71,
q=3%:d=o9, q=19:d=1.

On a microfiche card with this note, selected results from the above appear as
Table I—-Table IV as follows:

q=2:d =20,d, =18, q=3:d=11,d =9,
q=22:d=8,d, =8, g=5:d=5,d =5.

As evidenced by these tables, there does not necessarily exist a prime trinomial

of given degree n over arbitrary GF(q).

1. Introduction and Notation. The tables, both those placed in the UMT file
and Table I-Table IV to be found on a microfiche card at the back of this issue,
give the complete factorizations of all trinomials T(x) over GF(g) as indicated in the
abstract, where T'(x) is monic and x f T'(x). The generalized Euler ®-function is
given whenever T'(x) is not prime and ®(7T(x)) < 10%, and in some instances the
numerical exponent and g-polynomial belonging to T(x) are given. Although the
g-polynomial belonging to g(x) (Ore [7]) is well defined for arbitrary g(x) € GF[q, x],
“the numerical exponent” of nonprime g(x) € GF|[g, x] is root dependent. The
reader is cautioned that “the numerical exponent” assigned to a nonprime polynomial
T(x) in these tables is the multiplicative order of the companion matrix of T(x).

The tables complement those of Zierler and Brillhart [8] and were obtained on a
Xerox 27 using a software package developed by the authors. Readers interested in
efficient algorithms for factoring in GF[gq, x] should see {5] and [6].

Our terminology is that of [1]. Briefly, for monic polynomials f(x) € GF[q, x],

the Euler ®-function gives the number ®(f(x)) of monic polynomials g(x) € GF|[g, x]

Received August 23, 1974; revised March 25, 1975.
AMS (MOS) subject classifications (1970). Primary 12C05, 12E05, 12E10; Secondary 12C30.
Key words and phrases. YFactorization, Galois field, trinomial, Euler ®-function, numerical
exponent, g-polynomial.
*This author was partially supported by an Organized Research Grant from The University
of Texas at Arlington.
Copyright @ 1976, American Mathematical Society

179



180 JACOB T. B. BEARD, JR. AND KAREN I. WEST

of degree <deg f(x) such that (g(x), f(x)) = 1. A prime (monic irreducible) poly-
nomial f(x) € GF[q, x] of degree m is called primitive of the first, second, or third
kind as any root of f(x) in GF(q™) respectively belongs to the numerical exponent
g™ — 1, the g-polynomial x4 — x, or both.

2. Description. Our representation for GF(p?), a > 1, is discussed in [1], while
GF(p) is represented as usual by the integers modulo p. For a > 1, the additive
identity of GF(p?) is denoted by Z, and each « € GF(p*)*={0, 1, ...,p% — 2} is
an exponent of a cyclic generator for GF(p?)*. The defining polynomial F(x) of
GF(p*), a > 1, is given in each appropriate table heading and remains the same as
in [2]—[4]. Whenever numerical exponents and g-polynomials are given, each
prime polynomial in the table is flagged by the conventions

#: prime but not primitive of the first or second kind;
*: primitive of the first kind but not primitive of the second kind;
*%: primitive of the second kind but not primitive of the first kind;
**%: primitive of the third kind, i.e., both first and second kind.

Each polynomial is written with the variable factor of each term suppressed and in
increasing order by degree whenever nonlinear. Linear factors are given in the form
x — a, displaying the root. Hence, the factorization
- 2 2 3
Tx)=(x —ayg)b, +bx +x Neop +epx +c,x* +x7)

is denoted by

T(x)=(1 —ag)by + b, + D, +¢, +ec, + 1).
The g-polynomial

gx)=dy,+dx?+...+d, _ x? + x4
of T(x) is then written

gh)=dy +d, +...+d _ +1

For deg T(x) = n and T(x) belonging to x4" — x, this maximal g-polynomial is
always omitted.

3. Distribution of Primes and Primitives. Table A is based on the “complete”
set of tables as placed in the UMT file, and for each g, n gives the number of prime
trinomials and primitive trinomials of the first, second, or third kind of degree n over
GF(g). An entry of “—” displays the number is not known. However, additional
information is available in such a case: consider the subtable

q n Pr Ist 2nd  3rd

3 12 4 — 0 0
13 12 - — —
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Whenever the number of primitive trinomials of the first kind is not given, the programs

do not calculate any information toward deciding whether the trinomials of that de-

gree or larger are primitive of any kind. We have “completed” the last two columns
by inspection, using the fact observed earlier [1] that if x” + ax* + § is primitive of

the second kind, then k =n — 1. Hence for ¢ = 3, we conclude from the table that

the sum of the roots of each prime trinomial of degree 12 is zero, but that there is at

least one prime trinomial of degree 13 whose root sum is nonzero. For given n, g we

observe there does not necessarily exist a prime trinomial of degree n over GF(q),
much less one which is primitive of the first kind. Since the companion matrix of a
primitive trinomial is sparse, such primitives are of interest in various contexts [1],

[5]. It is hoped that empirical use of these tables will lead to existence characteriza-

tions and related results.

TABLE A

Distribution of Primitive Trinomials

q n Pr Ist 2nd 3rd n Pr 1st 2nd 3rd

2 2 1 1 1 1 12 4 0 0 0
3 2 2 1 1 13 0 0 0 0
4 2 2 1 1 14 2 0 0 0
5 2 2 0 0 15 6 6 1 1
6 3 2 1 1 16 0 0 0 0
7 4 4 1 1 17 6 6 0 0
8 0 0 0 0 18 5 2 0 0
9 4 2 1 0 19 0 0 0 0
10 2 2 0 0 20 4 2t 0 0
11 2 2 0 0

22 2 6 4 6 4 10 6 0 0 0
3 6 0 3 0 11 18 - - -
4 0 0 0 0 12 0 0 0 0
5 18 8 6 4 13 12 - 0 0
6 4 0 0 0 14 0 0 0 0
7 12 0 3 0 15 30 - - -
8 0 0 0 0 16 0 0 0 0
9 12 0 3 0

23 2 28 18 28 18 6 63 36 21 18
3 42 36 21 18 7 28 0 7 0
4 56 36 28 18 8 0 0 0 0
5 14 0 0 0 9 84 0 0 0

1 Determined by Zierler and Brillhart [8].
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TABLE A (continued)

2nd 3rd

1st

Pr

2nd 3rd

1st

Pr

80
300

120

24

150

210

11
12
13
14
15
16
17
18

12

12
12
17

14

10

11

10

24
80
48

32
48

32

48

48

80

10

11

16
12
16
24
24

40

36

12
13
14
15

12
16

24

12

36
48

18
12
12
12

18
24
36
36
24

48

30

10

12

60
120

50
80
90

11

120

120

72
96
108

13

144
144
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TABLE A (continued)

q n Pr Ist 2nd 3rd n Pr 1st 2nd 3rd
17 2 128 - - - 5 224 - - -
3 192 - - - 6 320 - - -
4 192 - - - 7 224 - - -
19 2 162 - - - 5 288 - - -
3 216 - - - 6 324 - - -
4 270 - - - 7 324 - - _
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1. Description. For complete details and references, see the text of
this éaper. All non-linear polynomials are given in ascending order by
degree with the variable factor suppressed in each term. Each trinomial

is followed by its complete factorization, Euler ®-function, and for
smaller degrees, '"numerical exponent” (see text) and g-polynomials. Linear
factors appear in the form x - a, displaying the root, and each f;ctori-

zation is naturally ordered according to the degrees of the factors.
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TRINNMIALS NF DEGRFE N

T(X) FACTNRS

®aalele]

®lelefe]
®0elelole]

®lelefe0el
100¢100e¢]1 =
o*anlelefele)

(lelel)

TABLE 1

AVER GF( 2),

(lelely

10100600001 & (lelel) (1e0elely
®]1e00160000)
®le0000)e0e¢]
10000000101 = (lelel) (lelelel)
®101000000009¢
1000140000001 = (lele0el) (lelelel)
#10000010000¢1
1040000001000] & (1e00lel) (le0elel)
*00]10000000001¢]
®#1e¢1000000000ne]
1000100000001 = (Jolel) (lelelepelel)
0160000100000 001
®100000001000n01
100000000¢1000]1 = (lelel) (lele0elelel
©001000000000001¢1
101000000000000¢1 = (1e10l) (le0elelelelel)
1000100000000000]1 = (101000001) (lelele0ely
1000001¢00000000]1 & (lolefel) (lelelelenely
10000000100004001 = (101el1) (lolel) (lelel)
1000000000100000]1 8 (le00lel) (le0elelelel)
1000000000001000]1 = (100000101) (10000010])
10000000040000le]l = (lelel) (lele0eleledel)

2 <Nsg 20

tlelely



TABLE I (cont.)
N T(X)

9 #101000000000000000]
10001000000000000¢) a
100000100000 000000] =

®100000001000000000)

®100000000010000000)
10000000000010000¢) =
100000000000001000] =

001000000000 00000010])

10100000000000000000) =
10001¢000000000¢0000) =
®#1000001¢000000000000)
10000000100000000000) =
10000000001000000000) =
10000000000010000000¢) =
®10000000000000100000)
10000000000000001000¢] =
1000000000000000001¢) =

10

11 1010000000000000000000) =
#1000100000000000000000)
10000¢1¢000000000000001)
1000000010000000000000]
10000000001 00000000000)
10000000000010000000001)
1000000000000 010000000)
1000000000000000)000001
#1¢000000000¢00000010001
10000000000000000¢001¢]l =

12 101000000000000000000000) =
100010000000000000000000¢) =
#1000001000000000000004001

10000000100000000000000¢) =

#10000000001000000000006001
100000000000100000000000) =
#10000000000000)1000000000]

(100000101
{1e0elely

(10le0el)
(le1e00001)

(101000l
({lelely

(l1e0e¢le0e00))H
(lelely
(1000001000

(lelely
(1e0elely

(lelel)

(leleleonelely
(lelel)
(lelelely
(1e001ely
(lelel)
(l1ele00lelely

(lelel)

FACTORS

(lefelelelely
(l1e00le0elelely

(lelele001e001)
{lelelelebel

(10000¢10lelenely
(lelel) (leOelel) (lenelely

(1000100000 1))
(161000001} (140000101
(10000010001

(1elel) (leleOel) (1e1e00e))
(le0elelelelenel)

(100¢10le00lelelelel)

(leleDe0elelel)
(10100¢1000101000)el)
({lelele0elelelelel)
(leDeloeloeletelelel)
(101000101000l e0ele])
(lelele0elele)

(l10le00)elebelelefel])

(100000l0l) (lelelolenely
(101000000004 1)

(1e0elely
(101000000000}
(lelenely

(lele0el) (leleloly

(lele0el)

(1000001000001) (1e00001000001)
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TABLE I (cont.)

T(X) FACTORS
1000000000000000160000001 = (le00lel) (loNelel) (lebelel)
(1600e1e)y
#100000000000000000100000])
100000000000000000001000) & (10000000001¢1) (1000000e0e10e1)
10000000000000000000001¢]l & (loleDel) (lele0o0o0ly (loeNelelolely
101¢0000000000000000000¢0¢] & (1ole00lelel) (1¢0000¢le00lenelel)
1000100000000¢00000000000¢]1 = (l0lol) (lelelel)
(1e0ele0elelelelely
10000010000000000000000000)1 8 (10100¢1eleNel) (lolelelelelelel)y
1000000¢10000000000000000¢] = (100010¢1) (loDelole0elelelelelel)
10000000001000000000000000) & (lolel) (1010e00leleleteololoneclely
1000000000001000000000060¢] & (1e1000001) (loleleoloeNololenetel)
1¢0000000000¢0¢100¢00060000¢)] & (100000)0)) (le0elolelonelelelely
10000¢00000000001¢00000¢00]1 8 (lelel) (lelelOelelelolelolonelel)y
10000000000000000010000000) = (101000)) (lolole0elele00lolele])
100000000¢000000000010000¢]1 ® (le00l0le00lely) (le0eleloeleloleldy
100000000000000000000016001 » (loeloel) (lelelel)
t1eleleloelefeleloly
10000000000000000000000010] » (101e100010l1) (lele0e¢le0elelele]})y
101000000000000000000000000¢]1 8 (lolel) (le0e0elelely
(1000100¢0elelel)

160010000000000¢0¢0000000¢0¢]
1000001¢000000000000000000001
100000600)00006000¢00006000¢00])

#1¢0000000¢1¢00000000060000001
1000000000001 ¢00000000000¢001

160000000¢0000)10000¢00000000)
100000000¢00000¢1¢0000000¢001

#1¢000000000000000¢160000000+])

8 (l101¢00000000001)
(101000000000 001)

8 (1ele0000])
(10101000100?101000001)

e (lelel) (lelel) (lolelefolely
(lelelelelely

8 (1¢000e¢1¢000406))
(1000010000000

® (loelel) (lelelelOelelol)
(1e0elelelelely

8 (1000000100000
(10000¢0¢10000¢])



TABLE I (cont.)
N T(X)
1¢00000¢0¢000¢00¢000010000000¢) =
1000000000000000000000100000]1 =

1¢00000¢0000000000000000)000]

1000000000000000000000000010]

18 #]101000000¢000000000000000000001}
1000100000000000000060000000000])

100000100000000000000600000000]

©]10000000100000000000000000000¢])
100000000010000000000000000000])

10000000000010000000000000000¢)
0]10000000000000100000000000000¢]
®100000000000000010000000000000)
100000000000000000100600000000])
100000000000000000001000000¢00)

©#10000000000000000000001¢000000])
1000000000000000000000001¢0009¢])

1000000¢0000000000000¢0000]100¢1)
00081000000000000000000006000000]0¢]

FACYORS

(lelely (lolel) (lolenelelely
(1¢le0elelel)

(100000]e))

(100000101000l 000l0lely
(100000000000101)
(10000000000010))

tl1elel) (le00le00e0e1])
(10101000001 0001)

8 (101e0000le1e))
(101e0000lelolelelel)

8 (1ele00l) (1e0000le0e00])
tl1elelefelelel)

s (le0ele)y
{1e00lelelelefe00)e0elole])

8 (1¢1e0¢lelel)
(1101000001000l 00e]e]y

8 (lelelefelel)
(10100010001 e¢0000l0le))
s (1ele0ely
(101010001 0000010lelelenel)

® (1e0ele]l) (10000e]10000¢})
t1e0ele0elelely

= (leleleQ0elele])
(101000101 e¢)e0000]0l)



N
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TABLE I (cont.)

T(X)
10l000o.o.o.o.OOOOOf0000000000001
10001¢000000000000000000000000001)

100000100000000000000600000000001
100000001000000000000000000000001
10000000001¢000000000000000000001
100000000000100000000000000000001
100000000000001¢000000000000000+0)
10000000000000001¢0000000000000e¢1

1000000000000000001000000¢0000001]
1000000000000000000010000000000¢)
10000000000000000900001000000000¢])
10000000000000000000000010000000]
100000000000000000000000001000001
100000000000000000000000000010001

100000000000000000000000000000101

FACTORS

(1000001000l ele0el)
{101000l0lelelele])

tlelely (lelely

(100010l e0elel)
(100010100010l

(100010

(1000100010101 00000)0001010])
(1010000e1) (1lele0e0el)
{101000001) (101000001))
(lelel)y
(1ele00lel01000)e1000l01000]0])
(1e1e00l) (1ele0el)
{lelelelelel) (lelelelenel])
(100000106001)
{1000001e0010lele0elelel)
(lelely (lelel) (lelely
tlelel) (lelel) (lelely
tlelel) (lelely

({1000100000))

(10001000101 ¢)le00)0000¢1)
{10001e¢l) (le0elel)
(1e0elelelel) (lenelelelely
{lelely
(lele0elelefelelenclelelenelel)
{1¢0000le]1) (le0enelel)
(100000l0]) (1e0000lel)
{1ele00])
t1e10100010000010]10le0ele0el
(l1elel) (lelel)

(10100010l 000])
({1ele00lelelel)

(10001010001 000001)
(le0elelelelelelel)
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TABLE I (cont.)

T(X)
10100000000000000000000000000000001]
1000100000000000000000000000000000]

©10000010000000000000000000000000001]
1000000010000000000000000000000000¢]

©10000000001000000000000000000000001
©10000000000010000000000000000000041]
1000000000000¢100000000000000¢00001
1000000000000 0001000000000000000001]
100000000000000000100000000000000¢]
10000000000¢0000000010000000000¢0¢1
©10000000000000000000001000000¢0004]
©1000000000000000000000001000000000]
1000000000000000000000000010000¢00)

©1000000000000000000000000000]00000]
100000000000000000000000000000¢10001]

10000000000000000000000000000000]10]

FACTNRS

tlelel) (lelenel)
(1010000010001 000leleolele]y
{l1e0elely

(1000001000101 01000001000]1010e1)

{1elel) (lelelelebel)
(100010100000 00)0lelel)

(lelel) (lelelenelelel)
(1000001¢10000010001)
t1010001) (lele0e001)
tl1e0elelelelene0eletel)
t1e0elel) (le0e0elel
{1400100¢0¢l0lejelenely
(l1elel) (leleleneelel)
t100e1000001e1000001)

(lelel) (le0elelelel)
(l1elelele000e00r101ene]y

{lelelol)

(101010001000 0010101000¢10000¢1)
t1elel) (1e0elel)
(leleloelelelele0elel000le))

114

96

107

107

9

98

11

s



TABLE I (cont.)

N T(X)
18 10100000000000000000000000000000000¢1
1000100000000000000000000000000000001
#1000001000000000000000000000000000001
1000000010000000000000000000000000001]
10000000001¢00000000000000000000000001
1000000000001 000000000000000000004001
©1000000000000010000000000000000000001
1000000000000000100000000000000000001

#1000000000000000003906000000000000001
1000000000000000000010000000000¢00001

91000000000000000000000100¢00000000001)
100000000000000000000000100¢00000000])
10000000000000000000000¢0010000000001}
1000000000000000000000000000)00000001
#1000000000000000000000000000001000001)
1000000000000000000000000000000010001)
1¢00000000000000000000000000000¢0030])

FACTORS ]
(140e1000001) . 2539
(101010101000 00l0ele001e000e})
(1016¢0000000000000¢1) 2616
(1010000000000006001)

(1600001el) (100000101) 2380
(l1e0elelelel)

{l1e0elelelel)

(1610600} 229)
(1elele0ele1ele0ele0000lololeNely
{1e0elel) (1e0elel) 22%7
(1e001000lelel)

(10001000100l
{1400000010000000001) 2616
(1000000010000004001)
(10000000001¢0000001) 2616
(1000000¢00100000001)

(1e10001) (1010001} 22%7
(1elele00lelel)

(1e1e100e¢1e00])

tle00lel} 2293
{10001010100000)00010101e00lelel)
(101000001) (10100000 2380
(l1elelele0ely

(lelelelelel)

{140000000000000010e1) 2616
(1000000000040400101))

(1000001000 1) 2539

(10000010001 0]10000¢1010]0]0el)
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TABLE I (cont.)

T(X)
101000000000000000000000000000000004001

100010000000000000000000000000000000001)
10000010000000000000000000000000000000])
10000000100000000000000000000000000000)
1000000000100000000000000000000000000¢1
100000000000100000000000000000000000001]
100000000000001000000000000000000000001
10000000000000001000000000000000000000])

1¢000000000000000010000000000000000000)
100000000000000000001000000000000000001
100000000000000000000010000000000000001

10000000000000000000000010000000000000¢1)
10000000000000000000000000100000000000])
100000000000000000000000000010000000001)
10000000000000000000000000000010000000)
10000000000000000000000000000000100000)
1000000000000000000000000000000000)0001]
10000000000000000000000000000000000010¢)

FACTORS

(1000101} (1ele000e)) (leleleO
{lelolelelelelel)

tlelel) (lelelefelelole]) (o0
{10000010e1) (1000000010000 0]
{1e1e00l) (101010000010l elee].
tlelel) (1e)e0elelolepelelenel
{1000000010)01el) (10000000)e]:
(lele00le0010001) (loledeOelel
(1elel) (1e0elel) (le0e0elele])
t1016100000000010001}
t1e0010lelelele00001) (le0elel.
(1e0000lelelolele0e]l) (1000001
{lelel) (lele0el) (le0ele0e00]!
(1000100000000010le])
(1000100010001 01) (10001000000
({1elelele000000]) (l0100000)e]:
tlelel) (lelefelelefelolenelel.
{10001e1) (100010101000 00)e00]
t161000001) (lelelelegelenele].
{lelel) (lelelelefelelol) (100
t1e1e001) (10000010l (leledel.
tlef0eloelelelelely
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TABLE I (cont.)

T(X)
1010000000000000000000000000000000000000¢1
10001000000000000000000000000000000000001

10000010000000000000000000000000000000001
10000000100000000000000000000000000000001

10000000001000000000000000000000000000001
10000000000010000000000000000000000000091
10000000000000100000000000000000000000001
100000000000000010000000000000000000000¢1
10000000000000000010000000000000000000001]
10000000000¢00000000100000000000000000001
100000000000000000000010000000000000000¢]
100000000000000000000000100000000000000¢]
1000000¢00000000000000000010000¢000000001)
100000000000000000000000000010000000000¢)
1000000000000000000000000000001¢00000000¢1
1000000¢000000000000000000000¢001000000¢1]

10000000000000000000000000000000001000001
1000000000000000000000000000000000001¢001

10000000000000000000000000000000000000]01

FACTARS

(1elel) (le0elelelel)
(1000000010000 0100010101000})
t1010001) (1ele0el) (100000l
(100000101010 00))

tlelel) (lelel) (lelel) (lele
(1e0elel) (leBelel) (le0elel}

(100000100000000000001) (le0e
(1e1el} (lelelelegelelel)
(10001010100000]100010001)
(10001e00hel) (le0ele0e0ely ¢
{10001000001)

(1010001) (lele0e0e00le]lenel)
{10001¢1000160004001)

(1elel) (1elel) (leleQeel) (¢
({1¢0¢00l01) (1e0e0ele]) _
(100010l) (leNelele0e0e0elel)
(1000000010001 010e00]) )
{10000010001) (le0e0ele0ely ¢
(10000010001

(lelel) (1elelelelelelel)
(100010001 00e0010101000])
(100000000000001000001) (1000

(1elel) (lelel) (lelel) (lele
(101e001) (lele0el) (lelepel)

(le0elel) (leOelel) (le0elele
(l1e0elelelelebel)

tlelel) (lelelelenel)
(1000101¢1000100000100000001)



N

TABLE 11

TRINOMIALS OF DEGRFE N OVER GF( 2ee 2)

T¢(X)

0e000 =
®a0]e000
0026000
ee0ele0
saelelep

2elen =
0006200

1e2¢0 =
00824200

80000200
100020
2000200

#0eleZe0
1ele200
2010260

#$0e0202¢0
1020200
2020240

00000000
102040
2024000

a00elele0
1eZele0
2020100
ea0eZe2e0
1020200
2020240

FACTNRS

(0=1) (0=2)

0=0) (0=2)

(0=0) (0=1)

f (o-z) (2.200’
s (0=1) (lele0)

s (0el) (00le0)
s (0=0) (2¢000)

s (0w0) (1e000)
s (0=2) (0e2¢0)

s (0e]) (00200
s (0=2) (00100

s (0=2) (200¢0)
s (0=0) (20200)

s (0=0) (lele0)
s (0e]l) (1e0000)

FiX)=1elel,

2<N<8



TABLE II (cont.)

T(X) raCTORS

000020200 u (10000) (20000)
1000Z¢Z2¢0 s (0ele0) (1le1e0)
2000260200 u (00200) (202¢0)
00102020 8 (0=]1) (202e100)
101070200 u (0=2) (20]02¢0)
201920260 = (0=0) (2004000)
002070700 = (0=2) (10]1e240)
10202¢2¢0 = (0=0) (10000¢0)
202020740 8 (0=)) (102e]00)
0eZe0e¢2¢0 s (0=]) (O0=]) (0=2) (0=2)
10Z0002¢0 s (20000) (20000)
207000200 = (10000) (10000)
0eleleZe0 s (00260) (00200)
102010700 8 (20200) (262¢0)
207010720 = (0=0) (0=0) (0=1) (0=1)
002020260 u (001e0) (0e]e0)
102¢2¢2¢0 = (0=0) (0=0) (0«2) (0=2)
20720207240 = (101e0) (lele0)
00Z02¢000 m (10100) (20200)
102070000 = (0=2) (2¢001¢0)
20Z0Z¢000 = (0=]) (1000200)
0eZe2ele0 = (0=2) (1026000)
102424100 = (10000) (05200)
207020100 8 (0=0) (20262¢0)
002420200 = (0=]1) (2¢100¢0)
102020240 = (0=0) (lelele0)
202024240 u (20000) (0e100)



TABLE !T {cont.)}

T(x) FACTORS

0000Z¢2e¢Ze¢0 = (0=]1) (0=2) (00Ze0e0)
01e002e¢Z0200
820002020200
#00l0Ze¢2e2e0
®lele2e¢2e2e0

20102072¢Z¢0 8 (0=0) (0=2) (0eZele0)
N0oe2eZe2e2¢0

10202020260 = (0=0) (Owl) (062620
826207026200

#0eZ0002e¢200

810200020200

820200020200
00Z¢102¢2¢0 u (0=2) (1020]16200)
10201020200 s (0ml) (002¢20]160)
20701020200 u (000) (202000000)
0eZe20202¢0 = (0w]) (201020100
102020260700 u (0=0) (1¢1006000)
207020707240 8 (0=2) (001010200

#0e2¢Z2000240

1oZozoooz§€ s (0el) (0e2e¢]lele0)
207207400260 s (0=2) (00]0202¢0)
0e2¢201¢2¢0 s (0w]) (201¢00140)
WleZeZoelel2ed
202072410200 u (0=0) (202020040)
00Z¢2¢20Ze¢h = (002) (162000240)
10202420240 u (0=0) (101e¢le0e0)
W2eZ20202e¢200
00Z¢Z¢Ze0¢0 = (Del) (0=2) (0600200
s001ele2026000
200820202026 000
an0eloeZele)en
08l eZeZeZe)on
207¢7¢2¢10¢0 8 (0e0) (0=2) (002e2¢0)
a80e202024200
102¢2¢7¢2¢0 s (0-0) (0=]) (00le2e¢0)
20020202¢26200



TABLE II (cont.)

T(X)

000eZeZ20202en
100020eZ0¢2e20e0n
2000202026200
0¢leZeZeZeZen
1eleZeZeZe700
20l102¢2e2e70n
002020207700
1020202020200
2020702020200
0eZe0eZeZe20e0
1020002026200
2070002020200
0eleleZeZeZe0
1e2e]eZeZeZen
2020102020200
0eZedeZeZe200
102020207020
2020202020200
0020200020200
W1e2eZe0eZ20Z0en
#2e0ZeZ00020200
0eZeZe10ZeZ0n
®1eZeZe1eZeZ0n
2010201020700
0020Z0202¢200
10Z¢20¢20Z2e¢70n
92020202070 70n
0eZeZeZe0e2e0
1eZe2e¢2¢00200
2020702000200
0eleZeZel02e0
1e202¢2¢1020n
20le7e¢2¢1020n
0eZe20202e20n
1020202020200
2002020420700
DeleZ2e2e¢20000

FACTORS

(2010000) (1020000)
(0e2) (202¢00]10200)
(0=1) (101e002e]¢0)
(1000200) (2020200)
(0=1) (0e]le0e2e]00)
(0=0) (2¢000000000)
(2000100) (lelelen)
(0=0) (1¢0e00000¢0)
(0=2) (002e¢00]102¢0)
(0e002¢0) (0000200)
(0=]) (0w]) (lele0)
(0=2) (0=2) (2e020¢0)
(0020200) (0020200)
(0=2) (0=2) (0e240)
{0=0) (0=0) (1e0e0)
(0e1e2e¢0) (0eleZe0)
(0e@0) (0=0) (2e000)
(0=1) (0=]) (0ele0)
(10Z202¢0) (2020200}

(20000) (lel40)
(0=0) (0=1) (0=2)
(10000) (0ele0)
(0=0) (0=1) (0e2)
(0eZe000) (00Ze0e0)
(0=2) (0=2) (0elely
(0=1) (0=1) (0e2e¢0)
(00202¢0) (0020200
(0e]1) (0=]) (le0e0)
(0=0) (0=0) (lele0)
(002e¢100) (0eZe]le0)
(0«0) (0=0) (262+0)
(0=2) (0=2) (2¢000)
(202¢100) (lele2¢0)

(lele0y
(2e200)

(0e2¢0)
(1e000)

(26000
(0ele0)

(0e200)

(2020200
(20200)
(1026260

(0ele0)
(0e2e0)

(1e000)
(leleny

(26200
(2eDo Ny



7

TABLE II (cont.)

T(X)

1020202020000 -
2020202026000 =
0eZe2¢2020100
1020202020100
2020207020100
0e2e¢Z202¢242¢0
1020207026200
202022024200

#800002020202¢700
#100020702076740
#2000202¢2070240
0eleZeZ2e¢20Z0200
1010262070220
2010720707 020240
00207026202¢240
102¢0202¢2¢26240
202020202026240
0020002020224 0
10Z000202020260
202000202020200
0eZeleZeZ0Z0240
10Z¢010262¢20260
2020102¢2026200
00202020202¢240
1020202¢702¢240
20202020202¢2¢0
#00Z0Z000202¢200
1eZ20Z20002¢20200
2020200020220
0eleZo)e2eZe20e0
#1e202010202020
20202¢102026200
0el0Z02070¢2¢740
10202¢20Z020240
#202020202¢2¢260
800202020 002020
#1eZe20200020240
820l0202¢0020240

FACTORS

(0e1) (00201000200)
(0=2) (0010200010 0)

(1000000}

(20102¢0)

(0e2) (200010200¢0)
(0=20) (20202024240}

(2000000)

(1e20100)

(0=0) (lelelelelen)
(0=1) (10002010000)

(0=1)
(0e2)
(0=0)
(0=2)
(0=0)
(0el)
(0=1)

(0=0)

(0=0)

(0=2)
(0e1)
(0=2)

s (0=0)
(0=1)
s (0=0)

(2010200)
(1020100)
(2020140)
(1000000)

(101020)
(20060¢0)

(0e]100)
(20200)
(100¢0)
(00260)
(20000)
(1ele0)

(201016200
(00100020
(101026Z00)
(102026240,
(202010200
(0020002¢0)

(0e2) (00000026000}

(201020200)
(102020100
(1e01e2¢100)
(0024720000

(0el) (10200026240,

(202020200)

(0=2) (20]10002¢100)

(0e200)
(0ele0)
(20200)

(20000)
(Jele0)
(10000)

(0e10Ze040)

(202424020
(1e10leZ240)
(201000200

(002¢1¢200)
(102000200)
(0e]e20260)

il & il |l | gl |l |l |

D A bl B

s am

i e .

a4 e it



TABLE IT (cont.)

T(X)

0eZoeZe2e)eZe2e0
1002020102020
Q0202020102020 0
0eleZe2eP02e260
102070720202 ¢20
20202¢202020760
0eZeZeZeZ0e0e260
1eZeZe202000260
202020202000700
00Ze2e¢ZeZe¢10760
102020202010100
20702020201 0260
0eZeZe2e¢Z020200
10Z202¢Z20¢2¢20200
20le¢20Z02¢24¢240
0800202020202 eh00
102020202020 000
2020Z0Ze¢20¢24000
0eleZoZeZeZele0
o0lele2¢202024100
20l020Z020201¢0 =
0e202e¢2e¢702020¢0
10202¢7¢Z02¢2¢0 =
0820202020202 0260

00002020202 e¢2e260
1000202¢20202e20¢0
200020207¢202e200
0010Ze2020202e200
10102¢202¢2¢7¢200
2¢1¢207202¢2¢2e200
0ecde2e2e¢2e¢2¢26e260
10202¢202¢2¢2e260
202020702¢20702¢0
00l000Z0¢20Z¢2e260
10Z000Z02020¢26200
20200070707 0Z02¢0
0eZe)eZeZe202e200
1e2e10202¢2¢2e2¢0
20l¢1¢Ze¢20Z02¢Z00

FACTORS

(0=1) (1e0e0) (leZele2¢0)
(0=2) (0ele0) (20Z000000)
(0e0) (202¢0) (002020100,
(022) (20000) (207024140
(0=0) (lele0) (002010200
(0°]) (0e2¢0) (102000000
(0e1) (0w2) (0e0e2¢000e0;
(Jele1e0) (0e0e2ele0)
(2020200) (000020200}
(1026000) (2¢0020¢0¢0)
(2000100) (200020100} )
(0e0) (0ml) (1ePeele240)
(2010000) (le0e¢Ze000)
(0=0) (0=2) (20102020100
(1¢002¢0) (100026200)

(002) (2¢000) (0020062040
(0=1) (1e0e0) (002000100
(022) (0ele0) (102020200

(0=0) (1e1¢0) (1070200009
(0=]) (002e0) (202014100
(020) (20200) (202016000

(20000) (202¢2¢0016000)
(10000) (leleZ2e¢00260¢0)
(10300) (2¢10Z¢0000]00)
(0e100) (le00Ze00lelel)

(20200) (1020700000200}

(00200) (2000200020240}
(100¢0) (le0e0) (20000}
(00200) (0e200) (26200)
(001e¢0) (00le0) (lele0)

(0e1) (0e02) (101elel) (2626200

(0e0) (0=2) (201¢000) (1000200

(020) (0w@l) (102¢000) (2e600l00)

(022) (0=2) (10102601 (lele2e)
(0=1) (0el) (1e20100) (1le2e1e0)
(0»0) (0w0) ()1e0e000) (1e000e0)



TABLE II {cont.)

T(X)

00Z2e0202e¢202¢2e260
1020202020202e260
2020202020202e200
0020200020202 200
10Z02000202¢26200
20l0Z200020202¢200
0020201020202 0
10Z2¢0Z¢10Z20¢Z076260
2070201020707 02+0
0020Ze¢202020202¢0
10202020242 e720200
20707¢207202¢20260
0¢Z0Ze¢2000Z202e20

1020202¢00202¢2¢0
2020707000247 ¢200
0eleZeZeleZee200
1020702010202 ¢260
2020202010202 ¢20

Q0eleZ2ele2¢Z0¢2e260
1eleZe¢2¢2¢2¢7e2¢0

2020207020207 0260
002020202¢0024200
1020202070002 e200
20l0702070002200
00Z2e2e¢ZeZe¢10Ze240
1020202020102 e260
20207070201 02e260
0e2¢Ze2020¢2¢2e260
1020202020207 ¢200
20l¢20202¢202e200
0eZe2e2e¢2¢2¢00200
1el02070Z0¢2000200
2020260202020 00260
00Z0Z¢2¢Z020¢1020

FACTORS

(0°1) (0el) (20241¢0) (2024100)
(0=20) (0e0) (2000000) (2000000)
(022) (0w2) (2010260) (2010200
(0e00200) (00000000200)
{0e]) (0e2e10)0002e100)
(0e2) (0e]e20200010240)
(0=1) (2¢1e0¢10002e100)
(0010Z¢0) (le200010Z00)
(000) (202¢20000000e000)
(022) (1020002001020
(020) (lelele0e0e0e000)
(0¢20700) (201000207¢0)

(0el) (O0el) (0=l) (O0wl) (Ne2) (0=2)

(0=2) .
(10000) (10000) (le000) (le0e0)
(20000) (20000) (24040) (24000)
(0ele0) (0s1e0) (0elel) (0ele0)
(10100) (1ele0) (lole0) (lelel)

(0e0) (0=0) (0e0) (0=0) (0e2) (0e2)

(0e2)
(00200) (00200) (06200) (0e200)

(0e0) (0e0) (0=0) (0e0) (Oel) (Oel)

(0e}) »
(202003 (202¢0) (20200) (20240
(00Z¢000) (0026000000 0)
(00Z20200) (10Ze00le200)
(0eZe1e0) (20700020100}
(002) (1e2e¢00])0201¢200)
(0el) (0e2e1¢002020100)
(0e0) (260202¢20¢2¢000¢0)
(0e]) (2e¢10¢00201020100)
(020) (l1elelelelelelel)
(0e2) {0ele20001010200) )
(10100) (1ele0) (20200) (2¢260)
(0e1) (0el) (10002007 (1000200)
(0e2) (0=2) (20001¢0) (2e001e0)
(0e]) (0w]) (2¢10000) (2¢10000)

2. M A B S A B A A o B OB B

2.8 M B A M

2. a

& A S iR A & B A S S m B B B



TABLE II {(cont.)

TX)

]QZOZOZQZQZofoZQO
20202020202 ¢1¢200
002¢2e202020¢20200
1020202020202 ¢20
2020202020202 0¢260
00l02¢2020207¢000
10202¢202¢2¢2e000
202¢2020202020000
0020200207 02¢100
102020202 ¢202e100
2020202020202 100
0eZe2e0Z0202¢2e2¢0
1020202020207 0200
2020702020207 ¢200

FACTORS

(20000) (20000) (0ele0) (00140
(0e0) (0=0) (l1elele0) (lelele)
(0=2) (0®2) (1020000) (1020000}
(000) (0w0) (2020200) (2020200
(10000) (10000) (00200) (00240)
(0e@]) (0@2) (1000000) (2000000)
(00200) (le0e0010Zelen)
(00100) (2000002024200
(20000) (l1e02010¢1020204)
(20200) (2020102024000
(0=0) (0=2) (102010¢0) (2020¢100)
(10000) (2010202020100
(0=0) (0®]) (1e]e2e0) (2e¢10200)
(10100) (1ele2¢10¢7¢000)



TABLE 111
TRINOMIALS OF DEGRFE § OVER 6F( 3) 7 . N«
N Tx) FACTARS

2 lelel = (lely (l=1)
asa82ele]

l1e2e¢]1 = (1e2) (1=-2)
*802e20]

3 1elef0e]l = (lel) (2e¢]el)
2elele]l 8 (1e2) (2e20])
®1e2000])
#2e2000]
1e0elel 3 (lal) (202e1)
e82e00l0])
asea)ele2e)
2000201 u (1e2) (2e]el)

4 141000001 = (lel) (2¢1ele])
820100000}
1020000+) = (1=2) (lele2¢])
820200000}
100010001 3 (1=]) (le=]) (1=22) (]=2)
#2e00le0e]
#1e002000)
820002000}
100e0e¢le} = (1~]1) (20202¢]))
o*aa2elef0e]e}
100000201 3 (122) (1e2s]10])
8020000020



TABLE 111 (cont.)

N

S

(]

TX)

1010000000]1 =
2010000000) @
810260000001
#2e200000001
1000100000] =
820001000001
®10002000001
2000200000¢] =
1¢00001¢00) @
20000¢)000] »
®1e000020001}
®#2000002000)
1e000000le]l =
002e000000]1 0]

008]1600000020¢)

2000000020} =

101000000000¢])
0201000000000}
1020000000001}
0202000000000}
100010000000}
®2¢0010000000}
9100026000000
8200020000000}
100000100000}
0260000100000}
100000200000}
#240000200000])
1¢0000001¢0¢])
8200000000001}
8100000002601
®200000002000¢1)
10000000010}
©2¢00000000)01
1000000000201
©200000000020¢1)

FACTORS

t1=1)
(1=2)

(lel)

(1=2)
(1=1)
t1=2)

(lel)

(1=2)

s (le})
s (le2)

s (le])

s (le])
s (1=2)

s (1=1)

s (le])
s (1e2)

(le])
(1=2)

(1000201}
(200019¢1)

(20201010

(201010241
(202020101
(201020201

(1e1) (1e2e001)

(1=2)
({2¢1ele]e]e]y

(2e02000))

(10102010201}
t1=2)
{1e]) (l=])
(le2) (1=2)

{1=2)

(2020202020}
(10201020101

(200¢1000])

tl=1)
(1=2)
(20002001

t1=1)
t1=2)

tl=1)
(1=2)



TABLE II1 (8ent.)
N T(X) FACTNRS

b 4 161¢000000000¢1 = (le]) (2elelelelelely
20100000000000] ® (1a2) (202010201 020])
0102000000000 0¢]
0202000000000 001
1000100000000¢]1 = (1=]) (lel) (16201000211
#20001¢00000000)
©10002¢000000001 '
200020000000 00] = (122) (lw2) (20202000101
10000e¢)e00000el 8 (lo]l) (202020101010l
2000001000000¢) & ()eo2) (2010202010201}
®10000020000000]
®20000020¢0000001}
100000001000 00] = (1lwl) (2020202010} ¢))
®20000000100000]
®1e0000002e¢00001
200000002¢000¢] 8 (1=2) (2¢102¢]1¢]02¢])
1406000060016 0¢1 & (lel) (lwl) (le2e001e2e]
2600000000100 0¢)1 8 (102) (1w2) (2602¢0¢1ele))
#1¢000000002000]
#26000000002000)
1600000000001 ¢] 8 (1=]) (202020202620
#20000000000010]
#160000000¢0020]
2¢000000000002¢] ® (1°2) (2¢1020]02e10}1)



TABLE III (cont.)

N

T(X)

1¢100000000000¢00)
#2610000000000¢00)
1020000000000 000¢1
9#202¢000000000¢00)
1000160000000 000])
#2¢00100000000000)
#1000260000000000)
8200020000000 0000])
1000001 ¢0¢00000¢)
#260000)1000000000]
1600002¢00000000]
9260000200000 0000)
1¢0000001¢0000001
2000000010000 000¢)
®#1¢000¢002¢0¢000¢)
8200000002000 000¢)
160¢0¢0000)1¢0000]
#2¢0000000010000¢]
10000¢000¢2¢0000]
#2600000000200000)
10000000000 ¢1000]
#2¢0000000000146001
®#1¢0000000000200¢]
#2¢00000000002000)
1000000¢0000001¢)
#26000000000000)0]
1¢000¢0¢0¢00002¢1
®#200000000000002¢)

FACTORS

(l=1)
(1e2)
(lel)

(l=1)
(1e2)
(lel)

(lel)
(1e2)
(lel)

(lel)
(1e2)

(1=1) (1e0e2e1004261)

(122) (100020200010l
(1@2) (2¢0¢1¢0¢1e001)
(2e2e02¢1010l0le))
(1e2e¢10102¢14204))
(lel) (le2) (1=2) (100620001
(20262020201 0¢)e)y

(102610201 ¢162e1)

(1=2) (2600200026041
(lel) (1e2¢001¢24041))

(l=2) (le10002¢24001)



TABLE IIT (cont.)

N

9

T(X)

1¢l¢000¢0¢0e¢0e¢0000])
201600000¢0006000¢]
1¢200¢0¢0¢000e0000)
2¢2¢00000¢0¢0000¢00])
1¢0¢1¢0¢0¢0¢000¢00]
20001¢000¢06000¢0¢)
1000200¢000¢000600]
20002¢0¢0000000000)
1¢000¢1¢00000¢0¢00]
2000001¢0¢0¢000¢00]}
1000062¢0¢006000¢0¢]
200¢0¢2¢000¢0¢000¢)
14000¢0¢1¢0¢0¢040¢]
#20000¢00)¢000e0e¢0¢]
8100000002600 0¢0000]
20060¢002¢0000¢000¢]
10000000001 ¢000¢0¢]
2¢0¢000¢001¢06¢0¢00)
#160600000¢2¢00¢0000]
#200¢000¢0¢2¢0¢0¢001)
1¢0¢0¢0¢0e¢00)1¢0e¢00]
2000060000001 0060¢]
1¢000¢0¢0¢002¢0¢00])
2¢000¢0¢00002¢040¢1
10000¢0¢0¢0000¢100¢]
2000000000000 0100¢]
1¢0000000000¢002¢0¢]
2006000000000 02000]
1000060000000 e0e¢]e]
2606000000000 0001e1l
1¢00060¢0¢0¢00002¢])
2¢000¢0¢0¢0¢0¢0020])

FACTORS

(1=1)
t1=2)
(2¢2¢06¢))

(le0ele2e)) (2e¢1e2e2e))
(1e00lelel) (262e020)0))
(2e20101¢lele))
(1026001) (2¢1¢1020140e1y

(121) (lele2el) (20Ne0020201)
(2¢161) (lelele2e002424))

(2020)1) (2010202000241 0))

(122) (2ele¢lel) (le0eBe2ele]y
(1=1) (1=]) (1@1) (2elel) (2e1e))
(122) (122) (1=2) (262e1) (26201)
(102¢001) (102¢001) (le2ebe))
(202¢001) (202¢0¢]1) (2e2¢0¢]))
(1@]) (2¢202¢2¢1¢lelelel

(2e10))
(2e2¢))

(1=2)
(1=1)
(1=2)

(201020101 e2e¢)e2e))
(2620202020101 06106))
(201¢2¢1¢2¢2¢14241)

(1=1) (lel) (lm1l) (2e26)) (2e2¢1))
(2¢0elel) (2¢0elel) (2eNelel)
(10062¢1) (1e0e2e]) (le0e2e])
(1=2) (1=2) (1=2) (2elel) (26101}
(1°21) (le2ele]l) (2¢10leNe0e])
(1=22) (262¢2¢]1) (lele2e0000e]y
(20101) (2¢2¢1¢fie]lele2e))

(202¢]) (1602¢2¢0020)0l0))

(1=21) (le2¢leNel) (2e¢lele2e])
(10062¢)) (2000261024241}
(200e¢10]l) (260020202410

(122) (lelele0ol) (2¢2el0lely

(26201

(2ele))



TABLE IT1 (cont.)

N

10

T°X)

1¢1000000000000¢00001}
2¢100000000000000000)
10200000000000000000]
202¢0000000000000000]
100010000000 000000001
2¢0010000000000000001
10¢002¢000000000000001
2¢00260¢0000000000001
100000100000000000001
20000010000000000000]
1000002¢0¢0¢000000001
200000260000000000001
100000001¢0¢00000000]
200¢00001¢00¢00000000]
100000002¢06006000000¢1
20000000200000000¢0¢]
10000¢0¢0¢1¢0¢00000¢1
2¢000000¢001000000000]
10060000¢002¢0¢00000¢1
2000000¢002¢00000¢00)
1¢000¢0¢000¢10000¢001
2¢000¢000¢001¢00000¢])
10000000000020000¢001
2¢040¢0000002¢00000¢1]
100000000000001¢0000]
2¢000000000000100000]
1000000¢0¢0¢00200¢00]
2¢00000000¢0¢002¢000¢]
1¢00000¢00000¢00100¢]
2000060000000 00001¢0¢1
1¢00000000000¢002¢001
2¢000000000000002000]
10000¢0¢0¢000¢0000)0]
200000000¢0e00¢000010]
10000¢0060¢0¢000000201
2¢000000¢000¢060000201

FACTORS

(lal) (202¢2¢1) (101e¢0020)02e1)

(201¢1) (1e0e¢1e102¢0020201)

(1=22) (1e2e101) (1e260¢lelelel)

(202¢1) (1e001e2026002010))

(1=1) (lel) (1e2) (le2) (1606000¢2¢0¢})
(1e0e1) (le0el) (Pelelel) (lele2el)

(1000202010¢))
(lel) (262619
(l1e2elelelel)
(1#2) (2¢1¢]l) (2¢0e¢1e002¢1elel)
(102600001 0)) (2026201020

(lel) (1®@2) (2640¢2¢0010¢0e¢)e00e))
(200026001) (1000240010001

(2000101) (10002¢1) (20001e0el)

(le0el) (20001¢0¢)e002e001])

(lel) (lel) (lelelelel) (lelelelel
(20261) (1e2010001) (ledelelely

(122) (1=2) (1626162611 (16261024
(201e1) (lelelenel) (le0ele2el

(1el) (1=2) (2600240020001 000))

(14001) (2400100026002 00¢1)

(102000]) (202¢0¢1) (200026001
(20001¢001) (1e0010002000¢1)

(1=1) (2016)1) (le2ele1e0e24001)
(201020101 ¢]1) (10100000241

(l@2) (202¢)1) (202¢20100024001)
(201000¢001¢1) (leleleledel

(lel) (1=l) (l=2) (l=2) (1000200600 0¢])
(20101¢02¢00)) (le1e262¢00])

(2000102020
(1006200010162
(20200600201

(160el) (leP2elel) (2624241)
(1=1) (2¢1elel) (1e2410240010¢1)
(20161) (1016260026201 0001)

(122) (1e1e2¢1) (lelelele0e2e))
(202¢1) (1620264002010l 00e])

(1e0e1)



TABLE III (cont.)

N

11

Tx)

101¢000000000¢00000000)
201¢000¢00000000000000)
10200000000000000¢0¢001
20200000000000000000001
16001¢06000¢000¢0¢0000)
20061000000¢00000¢0000)
10002¢0000000000000¢001)
2000200000000000000¢061
16000¢10000¢000¢0000001}
20000010000000000004001
10000¢2¢0¢0000000000001)
2000002¢0¢000000¢0000001
1000000¢1¢0000¢0¢000000)
2¢00000001¢000000¢0¢00001)
1000000020000000000000)
200000002¢00000¢0000001)
16000000001 00000000000¢)
2¢000000001¢0000000000)
10000000002¢0000000000)
20000000002¢00000¢0000]
100000000¢001¢000000001
2¢00000000001¢00000000)
10¢00000000002¢00000000)
2¢00000000¢00020000004001)
10000000000000)100¢0¢00¢)
2¢00000000000010000000)
10000006000000200¢0000)
200000000000002¢0¢0000)
1¢00000¢00000000¢1¢0000)
200000000¢00000¢100000)
1¢000000000000002¢0¢00)
2¢0000000¢000000200000)
1000000¢000000000¢1000]
2¢0000000¢000004001000]
10000000000000000020001
20000000000000000¢24¢001)
1¢0000000¢00000¢000010)
20000000000000000000)0¢1)
10000¢00000¢000¢000020¢)
20000000000000000000201

FACTORS

(lel) (lel) (201e¢)) (2024240¢240¢101))
(1e2) (1e2) (2620]1) (1e2e10001000420))
(10062¢1) (1e2010102¢0¢l0l0e))
(200e1¢1) (lolele2e20001020))

(lel) (26201) (1¢06002¢00)010201)

(201e1) (le0e0ele002e10lel)
(102¢10¢)) (201¢1020102000))
(20202¢1) (lele2020202¢001)

(1e2)
(lel)
(1e2)

(1=]1) (2¢1e1e20]) (2000242000))
(102610)) (2602000201 020620201)
(202020¢]1) (20)000le]ele2e]0))

(le2) (1e2) (202elel0el) (lenelerele])
(lel) (2¢0elel) (lele2e0elelelel
(102) (10002e]1) (2¢1¢10002014041)
120Tel3 (200000101) (lele2elelely
(20201) (20000020]1) (2010101020])
(lel) (20240¢1) (le0eleleQe2e]lel)
(201el) (201¢0000)) (20102026241
(20201) (2020000¢)) (leleloe2ele))
(12) (102¢00]1) (2000201 ¢0020241)
(lel) (lel) (2¢1420201) (200e¢1ele0el)
(122) (1e2) (202e2¢10)) (1e0¢2010001)
(201010)) (202010202020 0024))
(1e1e20¢]) (201010102010 00el0))

(lel) (1e1e20]1) (2600102610202

(lel)

11=2)
{lel)
(102)

(2010101) (1e002020242¢10))
(2¢1¢1) (le2elele0e200¢0041)
(242¢1) (lelele2e001000001)

(lel) (262e)) (24280010¢0010)e))
(1626100020201 010])
(1elele0e201010241)
(201el) (le2e001000)020])

(lel)
(2024001)
(1024001))
(le2) (1e2)



2

3

TABLE IV

TRINOMIALS OF DEGRFE N

TX)

onlele]
*002ele]
Jele)
4ele]
l1e20]
2e20)
2883620
084 e20)
1630}
2¢3¢1 =
®e03ee)
onbe3e]
aalebe)
Sa82ebe)
Jebel =
hobo) @

#lelele}
2e1¢00)
Jelege)

#4ele00)

#1e2000)
2¢020¢00)
3e2000)

9402000
163¢00)

9263000

#3e3000)
403400
1e8e00)

®2e8000)

8308000
404000

. 80le00)e]
o002e00)0])
Jelele)
40000

FACTNARS

(lel)
(122)
(l.‘)
(1=1)

(lel)
(1e3)

(1e2)
(1«3)

(led)
s (lel)

s (le=]1)
s (1=2)

s (lel)

s {le3)
s (1=3)

s (le2)

s (lal)
s (lel)

(1=3)
(1=2)
(led)
(1=2)

(lel)

(1=4)

(1=4)
{1ed)

(2e40))
(2e101)

(lel)
(1=4)

(l=3)
(1=4)

(1=2) (1e2)

(1=3) (le4)
(3e301)

(Je2e1)

(l=1) (1=2)
(2e40])

OVER GF( S),

2<N<5



TABLE IV (cont.)

N T(X)
80)10002¢)

20002¢1

008300020

4e¢0e2el »
1¢0e3¢] »

000240030)

3e0e3e)l »

00400030

1¢0¢de] =
2¢0e4e) »

s003elebe)
(Y YXYRY XD

1e1¢060¢)
2¢1¢00¢001)
3ele00e0e1)
#40100000¢)
102000001
20200000
3e200000)
#4e200000)
1e3006¢00¢)
20300000
363000001
#40300000)
1e4e0e0e)
20800000y
Jebe(e0e)
$4e800000)
1e0e¢1e¢00}
#2e¢00)¢00)
3¢001¢00)
4e0010001}
14002000}
20002400}
#3e0¢20001
4¢002¢00)

FACTORS

(lel)

(1=2)
(l=1)

(1a=d)

(1=2)
(1=3)

(3e30))

(1e2) (1=4)
(1=3) (le3)

(o241

(20101
(1e4) (1=4)

8 (1e3) (3edele))
® (1=2) (404020))
s (1=1) (1l=1) (3e2e))

8 (le4) (lelede])
s (l=1l) (3elelely
s (1=3) (le3) (2e¢le))

® (1=1) (4elele])
® (1=4) (201ebe])
® (1=2) (1=2) (2e44]))

8 (1=2) (2¢4e20))
8 (1e3) (1edele])
s (1=4) (1=4) (3Je3e})

® (lelel) (ledel)

(1=1) (1®4) (2e0¢1)
t3e001) (3e0e))

t1°2) (1=2) (1=3) (le})
tl1=1) (1e4) (3e0el)

s (3e@el) (JeIe})

>o > oo

> &>

N PSP W WA > & &



TABLE IV (cont.}

N

T(X)

10003400}
24003400}
936003400
40003¢00)
100040001
824004000
30004000}
4e¢0044e00)
160000¢)0]
200000 0)
3¢40000]0)
#40000010)
10000201
24040020
340600201
940000020}
1¢0¢0¢3¢)
20000030}
3¢000030)
940000030
140000¢40)
240004401
3¢000040)
#4¢000040)

FACTORS

tl=l)
t1=2)

tlel) (1=4) ()ea)
{1=3) (26001}

{2¢1¢]1) (2040))
t4e2¢]) (4030

(1=2)

(1231 (3e04))

{2¢001) (2e0e])

{1=2)
(1))
{1=1)

(l.‘)
{lel)
(1=2)

(1e1)
({l1=4)
(l1=3)

({1e3)
{1=2)
tled)

(201430))
(1e3) (3e24))
(20202¢1)

(104010}
(1e]) (2e40))
(103040}

(Ae4ebo])
(l1e4) (2¢101)
(403010 1)

(3010201}
(1=2) (3e30))
(302030}

101¢0¢0000])
20100000001}
301¢000¢00)
40100000001
16200600001
20200000001
302400000001
40240000001
10300000001}
2036000000}
36300000001}
46300006¢001
#1e40000000])
026400000001
036440004001
#40400000001

(1=2)
(les)
(lel)
(1«3)
(1e3)
(lel)
(1e4)
(1=2)
(1=1)
(l=2)
(1e})
(1e4)

({lelel)
(3e20))
(3¢30))
(lebel)

(2e¢)101)
(4e20])
(60301}
(2e80))

(3e204430))
(3e1elelel)
(3e40)0b0))
(3036446201
(4elelele))
{86304024))
(402¢44301)
(6ebelebe]))



TABLE IV (cont.)

N T(X)

16001000001
924001000001
3400160000}
4000100000}
916002600001}
2000200000
30002¢000¢)
4000200000
160¢3¢00¢00)
2000300000
3604300000
940003600091
1¢064¢000¢)
2¢00400000)
930004000001
4000400000
104000010001}
2000001000
30000¢)000])
4¢00001000])
#1600002000])
2000002000)
3e00002000})
#4e00002¢00)
100003604+
®#2¢600003000)
®#36000030001)
4000003000
10000044000)
2000004000}
3000004000}
4000004000)
1000000001}
2000000010}
360000001 0)
00440000000

FACTORS
(2e80]) (3Jehele])

(1=1)
t1=2)

(123) (1e3eb0e))
(30404024))

(1*1) (3e3¢lele))
(302¢]1) (1016e30))
(123) (1*4) (2e26201])
(le]l) (122) (3e2430))
(3¢301) (4e1e2¢))
(1e4) (3e2e¢]ebe]))

(1=
(1=2)

(3e]e4e30]))
(1e4) (803e10))

(2¢)101)
(3e20))

(204040))
(2024301)
(124) (26302¢40))
(1=1) (202620¢])0))
(36301) (3024201)

t1=1)
(1=3)

(1=2)
(1e4)

(1e46301))
(bebe20))
tl=1)

(1=23) (201040}

(122) (l=4) (Jelelel)
(122) (201¢3¢24))
(2046¢1) (103el0))
(2e1¢]) (403040))
(1=3) (2¢403030))
(1=3) (lelel) (Je3e))
(122) (4e2¢]030]))
(1=1) (26262¢241)



TABLE IV (cont.)

N T

1¢000¢002¢1
2¢0¢0000¢20)
®#083e0000002¢)
4e00nNeDe2e)
1000000030
0002600000030
3600000030
4e¢000000¢)
0010000080‘01
2600000 eqe)
360¢0¢0e4e)
4e0e0e0ehe)

FACTORS

(1=2)
(1=1)

(1=4)
(1=1)

(].‘)
(1=3)

(le4)
(1=3)
(1=2)

(20103640
(201¢1) (he2e))

(beleholel)
TYIITNE

(6e3¢]) (2ebe))
(2ebhe3ele))

(203026301
(403010e2¢))
(3e2¢]) (lede))



