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Hosuii «cucremuunii interparop» SAGE [1] mae inTepdeiicu mnga mia-
KITIOYEHHS SIK IMPOKO MOIIMPEHUX TaKeTiB 3arajbHOr0 Mpu3HadueHHs Maple,
Mathematica, Matlab, Maxima (Tak 3BaHHX «BEITUKUX M»), Tak 1 JJs cremia-
mizoBaHux cucteM. OmHa 3 HUX — GAP, 13 s anreOpaidHuX AOCTIHKEHb —
Bkitouae B cebe maketr GUAVA, mo pearnizye B co0i OCHOBHI 00’€KTH Ta Me-
TOAM Teopii KOJyBaHHS. 3aCTOCYBaHHS IIbOTO TAKETY JIO3BOJIIE YaCTKOBO
PO3B’sI3aTH MPOOJIEeMy NPAKTUYHOT MATPUMKH Kypcey «Teopis KomayBaHHS» Y
BUIIAKY BiJICYTHOCTI JIaOOPaTOPHUX 3aHSATh.

PosrnsHemo 3aranbHi QyHKIT Teopii koayBaHHs, mo Hagae SAGE.

1. Knac LinearCode Ta ¢yHKIUIs LinearCodeFromVectorspace.
sage: MS = MatrixSpace(GF(2),4,7)
sage: G = MS([[1,1,1,0,0,0,0], [1,0,0,1,1,0,01,

[0,1,0,1,0,1,01, I[1,1,0,1,0,0,111)
sage: C = LinearCode (G) sage: C Linear code of length 7, dimension 4 over
Finite Field of size 2
sage: C.base ring()

Finite Field of size
sage: C.dimension()

4

sage: C.length()

7

sage: C.minimum distance()
3

sage: C.spectrum()

[1, o, 0, 7, 7, 0, 0, 1]
sage: C.weight distribution()
[1, o, 0, 7, 7, 0, 0, 1]

HaBenmemo npukiiaj 3acTOCYBaHHs JiJisl CTBOPEHHSI BIIACHOT KOJI0BOI (PyH-
KIIii, 10 IOBEpTa€ epMiTTiB rekcakon [6, 3, 4] tuny IV nag GF(4):
def Hexacode() :

F = GF(4,"z")

z = F.gen()

MS = MatrixSpace(F, 3, 6)

G =Ms([[1, 0, 0, 1, z, z 1.\
[0, 1, 0, z, 1, z1,\
[0, 0, 1, z, z, 111])

return LinearCode (G)
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2. spectrum  (BaroBHM  pO3MOJI), minimum distance, characteris-
tic function Ta KUIbKa peamizamii na3era-Qpynkmii  IBama  Jlyypcma
(zeta_polynomial, zeta function, chinen polynomial):
sage: C = HammingCode (3,GF(2))
sage: C.zeta polynomial ()
2/5*T"2 + 2/5*T + 1/5
sage: C = best known linear code(6,3,GF(2))
sage: C.minimum distance()

3
sage: C.zeta polynomial ()
2/5*%T"2 + 2/5*T + 1/

3. gen mat, check mat, decode, dual code, extended code, binomial moment
JUTSL KJTacy JTIHIHHUX KOJIB:
sage: C = HammingCode (3,GF(2))
sage: C.binomial moment (2)

0
sage: C.binomial moment (3)
0
sage: C.binomial moment (4)
35
sage: C = HammingCode (3,GF(2))
sage: MS = MatrixSpace (GF(2),1,7)
sage: F = GF(2); a = F.gen()
sage: vl = [a,a,F(0),a,a,F(0
sage: C.decode (v1)
(1, 0, 0, 1, 1, 0, 1)
4. Tlpenukat is_self orthogonal, is permutation automorphism, “==",

), al

is self dual.

5. Oynkii MEePECTAHOBKU: standard form, automor-
phism group binary code, is permutation automorphism, mod-
ule_composition factors:
sage: C = HammingCode (3,GF(2))
sage: G = C.automorphism group binary code(); G
Permutation Group with generators [(2,3) (5,7), (2,5)(3,7),

(2,3,7,5) (4,6), (2,4)(6,7), (1,2)(3,4)]
sage: G.order()
168
sage: C = HammingCode (3,GF(2))
sage: C.gen mat ()

[1001010]
[0101011]
[001100 1]
[0000111]

sage: C.redundancy matrix()
[110]

[111]

[101]
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[011]

sage:

[10
[01
[00
[00

sage:
sage:

sage:
sage:
sage:
[ rec(

C.standard_form() [0] .gen mat ()

atrixSpace (GF (2),
[1,0,0,0,1,1,1,
[0,0,0,0,0,0,0
C = LinearCode (G)
gp = C.automorphism group binary code ()
C.module composition factors(gp)

.—.F"

1V

field := GF(2),

)

isMTXModule :=
dimension := 1,
generators :=

smashMeataxe := rec(

algebraElement :=

[ L[5 31, [5, 31

0*Z(2), z(2)"

algebraElementMatrix := [ [ O*Z(2
characteristicPolynomial := x 1,
charpolFactors := x 1,
nullspaceVector := [ Z(2)70 ],
ndimFlag := 1 ),

O‘—‘
N
vov
N

IsIrreducible := true ), rec(
field := GF(2),

)

isMTXModule :=
dimension := 1,
generators :=

0] 1]
]

5,21
(2), z(2)70, 0*zZ(2), Z(2)"0, 0*z(2) 11,
algebraElementMatrix := [ [ 0*Z(2) ] 1,

characteristicPolynomial := x 1,

charpolFactors := x 1,

nullspaceVector := [ Z(2)70 ],

ndimFlag := 1 ),

IsIrreducible := true ), rec(

field := GF(2),

1isMIXModule := true,

dimension := 1,

generators := [ [ [ Z2(2)"01 1, [ [z(2)"011, [ [Z(2"011,
[l1z@2" 011, 1lz2"011, [ [z 0111,

smashMeataxe := rec(

algebraElement := [ [ [ 4, 21, [ 7, 411, [ 0%z(2), Z(2)"0, 2(2)"

01,211, [0%2(2), 0%Z(2), 0%Z(2),



0*Z(2), z(2)70, Z(2)"0, z(2)70, 2(2)"0 ] 1,
algebraElementMatrix := [ [ 0*Z(2) ] 1,

characteristicPolynomial := x 1,
charpolFactors := x 1,
nullspaceVector := [ Z(2)70 ],
ndimFlag := 1 ),
IsIrreducible := true ), rec(
field := GF(2),
isMTXModule := true,
dimension := 1,
generators := [ [ [ Z2(2)"0 1 1, [ [ Z(2)"0 1] ], [Zz(2)"0 11,
[f1z@2" 011, 1z 011, [[z20111,
smashMeataxe := rec(
algebraElement := [ [ [ 4, 61, [ 1, 611, [ 0*z(2), Z(2)"0, Z(2)"0,
0*Z(2), z(2)"70, 0*z(2), z(2)70, z(2)"0 1 1,
algebraElementMatrix := [ [ Z(2)"0 1] 1,
characteristicPolynomial := x 1+Z(2)"0,
charpolFactors := x 1+Z(2)"0,
nullspaceVector := [ Z(2)70 ],
ndimFlag := 1 ),
IsIrreducible := true ) 1

6. assmus_mattson designs (peajtizalisi TeopeMu AccMyca-MeTTcoHa):
sage: C = ExtendedBinaryGolayCode() # mpuxmam 1
sage: C.assmus_mattson designs(5)
['weights from C: ',
[8, 12, 16, 24],
"designs from C: ’,
[(5, (24, 8, 1)1, [5, (24, 12, 48)], [5, (24, 16, 78)1, [5, (24, 24, 1)]I,
‘weights from C*x: ',
[8, 12, 16],
"designs from C*x: ',
[[5, (24, 8, 1)1, [5, (24, 12, 48)], [5, (24, 16, 78)]11]
sage: C.assmus_mattson designs (6)

0

sage: X = range(24) # npukian 2

sage: blocks = [c.support() for ¢ in C if hamming weight (c)==8]
sage: len(blocks)

759

OcHoBHI kiacu kopiB, mo Hagae SAGE: BUX (BCHCode), XemmiHTa
(HammingCode), Yomma (WalshCode), Pima-ComomoHa (ReedSolomonCode), I'ores
(BinaryGolayCode, ExtendedBinaryGolayCode, ExtendedTernaryGolayCode,
TernaryGolayCode), TOpHUYHI (ToricCode), nayajiuHi (DuadicCodeEvenPair,
DuadicCodeOddPair), JiHiIHHI (LinearCodeFromCheckMatrix, RandomLinearCode Ta
iH.), KBaJpaTH4Hi JHUIIKOBI (QuadraticResidueCodeEven[0dd]Pair), IUKIIYHI
(CyclicCodeFromGeneratingPolynomial, CyclicCodeFromCheckPolynomial).
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