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AJITOPUTM OBYHUCJ/IEHDb Y CUJIOBCBKHUX 2-IIIATI'PYITAX
3HAKO3MIHHUX TI'PYII 3A 1OITOMOI'OKO CUCTEMH
KOMIT’IOTEPHOI AJITEBPH GAP

Y cmammi nasedeno ancopumm nepesipku, uu € ne6Ha MHONCUHA elemenmis S MIHIMANLHOI CUCMEMOIO
MIPHUX 015 CULOBCLKOI 2-nidepynu 3nakosminnoi epynu Syla(Aagn), 3a donomozoio cucmemu komn iomepHoi
aneeopu GAP. [[na neeenuxux m (n = 3 i n = 4) nposedeno obuucienus 3a 00NOMO20I0 Yb0o20 AN2OPUMMY.
3oxpema, nepesipeno abenesicmv, NOPAXOBAHO NOMYAHCHICIb MA KITbKICMb eleMeHmie MiHIMATbHOI cucmemu
meipnux Komymanmie y kooicuiti 3 2pyn Syla(As), Syla(A1s) ma paxmop-epynax yux cunoscvkux 2-niospyn no

KOMymaHmy.

KirouoBi cjioBa: rpynu, CHIIOBCBKI miArpynu, migctanoBku, GAP.

Beryn

CHIIOBCBKI p-TIATPYNH CHMETPHUYHUX TPYII ONHCa-
HO B KJIaCHYHHX mpaisix npogecopa Kamyxnina 3a
JIOTIOMOTOI0 PO3BHHEHOTO HMM METOJY 33JaHHS eje-
MEHTIB TakUX TpyIl 3a JIONOMOTOI TadiIHIb, TOOTO
BITOPSAAKOBAHUX HAOOPIB MHOTOWICHIB CIIEI[iaIbHOTO
Bunany [1]. JocnmimkeHHIO Takux TIpym Ta iX y3a-
TaJIbHEHb BiATOJI IPUCBSIUEHO AECATKH CTaTed (AWB.,
Harp., [2—4]). [Ipore moci mo3a yBarorw 3HA4HOKO Mi-
POYO 3aJHIIAFOTHCS CHIIOBCHKI 2-MIATPyIH 3HAKO3MIH-
HUX Ipyn. Bunanok p = 2 € elMHUM, KOJIM CHUJIOBChKA
p-TIATpyIa 3HAKO3MIHHOI TPYIH € BIACHOIO MiATpY-
Mor0 BiAMOBigHOI cuMmeTpuyHoi. I Tomy ii OymoBa Ta
BJIACTHUBOCTI MOTPEOYIOTh OKPEMOTO JIOCIIIPKCHHSI.

VY crarTi OmMcaHO aNrOpUTM IEPEeBIPKH, Y 3a-
JlaHa MHOXXHMHa €JIEMEHTIB TPyNH € CHUCTEMOIO TBip-
HUX JJIS CHJIOBCBHKOI 2-TIATPYyIIH 3HAKO3MIHHOI IpymH
Syla(Agn). Just veBenmukux n (n = 3 i n = 4) anro-
PHUTM peaji30BaHO 32 JOIOMOTOI0 CHCTEMH KOMII FO-
TepHOi anredpu GAP ta npoBeneHo oduncieHHs. Ane
BXKE JUISL . = 5 TOTYXXHOCTI CUCTEMH HE BHCTaYae.

Ha cporogni cucrema KOMITIOTEpHOI anrebpu
GAP, sika € MeBHUM aHAJIOTOM MOBH IPOTPaMyBaH-
Hsl, BBOXKAETHCS JOBOJII TOIYJIAPHOI0 Ta HIMPOKOBKH-
BaHOMW [5; 6]. [lepenyciM BOHa CIyrye JOMOMIKHUM
IHCTPYMEHTOM JUISI HayKOBHX JIOCHI/DKCHB 13 Pi3HHX
rajgy3edl HayKH, 30KpeMa i TEOpPETHUYHOTO XapakTepy.
Ile 3pydyHO, a/pke BKe TMPOTHCAHI B CUCTEMi KOMaH-
U Ta QYHKII] 3HAYHO MPHUIIBUANIYIOTH PO3PaXyHKH
(muB., Hamp., [7]).

Meroto BuxopuctanHs GAP y miif mpami, okpim
MEPEBIPKU Ta MIiATBEPPKEHHS IMPABWIBHOCTI BHOOPY
cucremu TBipHUX st Syla(As), Syla(Aies), € TakoK
IepeBipKa BIACTHBOCTEH KOMYTAHTIB IIUX TPYI. A ca-
Me: TiepeBipka abelIeBOCTi, MOTYKHOCTI Ta KiJIbKOCTI
€JIEMEHTIB MiHIMAJBHOI CHCTEMH TBipHHX KOMYTAHTIB
rpyn Syla(As), Syla(Aie). AHanoriuni B1acTHBOCTI
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MEePEBIPEHO IS (PAKTOP-TPYI CHIOBCHKUX 2-TiArpyIl
3HaKO3MiHHUX rpyn Ag, A1 M0 IXHIX KOMyTaHTaX.

OcHOBHI 03HAYEHHSA

Criouarky HarajaeMo TIOTpiOHI HaM O3Ha4eH-
Hs [8; 9].
O3navenns 1. Hexait G — ckiH4yeHHa rpyma, p —
NpOCTe YHCIIO, sIKE € AUTbHUKOM nopsiaky G. Iliarpy-
1 OPAKY pb HA3UBAKOTLCS P-niOZpynami.
Osnauennsn 2. Hexaii |G| = p™s, ne s — nesike Hary-
paJibHE YHUCIIO, IO HE TUIMThCS Ha p. TOMI cuno8cukoo
p-nioepynoio Tpynu G Ha3MBAETHCS Taka p-IIArpyma
rpynu G, 1110 Ma€ MopsizaoK p'.
O3HauenHsn 3. MuoxuHa S Oyme cucmemoro meip-
Hux epynu G TOAL ¥ JHINE TOMI, KOJU KOXEH CIICMEHT
g € G MOXHa 3aIucary y BUNISII

g =aiaz---ag,

Jie KOKeH MHOXXHHK @; HaJIKUTh MHOXHHI S abo €
00epHEHHUM [0 eJIeMEeHTa 3 .S.

O3navenns 4. Cucrema TBipHuX S rpynu GG Ha3uBa-
€TBCS HE36I0HOI0, SIKIIO JUIsl KOKHOTO ¢ € S MHOXHHA
S\ {a} e € cucremoro TBipHEX G.

O3navenns 5. Cucrema TBipHUX S rpynu GG Ha3uBa-
€TbCS MIHIMANbHOO, SIKLIO JUTS IOBIIBHOT MHOXKHHHU A,
IO € CHCTEMOIO TBIipHUX G, BUKOHYeThCs: |A| > |5].

Cucrema xomn’1oTepHoi ajaredpu GAP

3azanwvni xapakmepucmuku. CUCTeMy KOMII I0-
tepHOi anrebpu GAP (Groups, Algorithms and Pro-
gramming) (M. AaxeH, Himeuunna, 1986 p.) crouar-
Ky Oyno po3poOieHo Sk iHCTPYMEHT KOMOiHATOPHO1
Teopil Tpynm — po3airy anreOpH, IO BHUBYAE TPYIIH,
IPE/ICTaBIeH] TOPO/DKYIOUNMH €IeMEHTaMU Ta IIeB-
HUMH CIiBBIJHOIIICHHIMU.
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Ha cporoani cucremMa € MiXKHAPOIHUM YHIKJIEHIM
MIPOEKTOM Ta 00’€ITHye anreOpy, TCOPir0 YUCEII, MaTe-
MaTHUYHY JIOTiKY, iHpopMaTuky Ta iHmri Haykw. [Ipaitoe
BoHa B pi3HuX Bepcisx Unix/Linux, a takox y Win-
dows Tta MacOS. Ilpote neski makeTH, HampUKIAI,
rpa¢iunnii inTepdeiic XGAP, QyHKIIOHYIOTE JHIIIe B
Unix/Linux.

GAP € cuctemoro 3 BUIBHHM JOCTYIIOM, fIKa IIO-
CTilfHO BIOCKOHAJIOETHCSA Ta PO3LIMPIOETHCA. 11 S1po
HanrcaHe MoBor0 C, a 0i0mioTeka (QyHKINH — creri-
aJIEHOIO0 MOBOIO, CHHTaKCHUC Koi € aHaioroMm Pascal Ta
€ 00’€KTHO-OPiEHTOBHUM NporpamyBaHHsIM. Kopucry-
Badi MOXXYTh CTBOPIOBATH BJIACHI IPOTPaMH, a TaKOXK
0GOpMIISITH BIACHI pO3pOOKH y BUDIAI TAKeTa st
cucremn GAP. OkpiM Toro, Iakert, 3aTBeppkeHuit Pa-
noto GAP, npupiBHIO€TBCS 10 HayKoBOI IyOiKaii.

Onepauii nao zpynamu

1. Haramaemo, mo rpyma IMiICTaHOBOK Sg I0-

POMKYETHCSI TAaKOI0 MHOXKHHOIO ITiJICTAHOBOK:
(1,2) Ta (1,2,3,4,5,6,7,8). Ha MmoBi GAP:

gap> s8:=Group((1,2),(1,2,3,4,5,6,7,8));
Group([ (1,2), (1,2,3,4,5,6,7,8) 1)

Jie IepUInil psaoK — 3alUT HAa CTBOPEHHS IPY-
M, [0 MOPODKYETHCS MHOXKHHOIO 3 JIBOX ITifI-
CTAaHOBOK, a llpyFI/Iﬁ — ABTOMATU4YHEC BUBCACHHS
Ha eKpaH HaIIoro 00’ €KTa.

2. I'pyna Sg Mae miarpymy mnapHUX IiJCTaHO-
BOK Ag, sika MO)ke OyTH MMOJaHa sK MiArpyna
3 MApHMX MiJICTAaHOBOK a00 fK {1 KOMyTaHT:

gap> a8:=DerivedSubgroup(s8);

Group([ (1,2,3), (2,3,4),
(3,4,5), (2,6)(3,4),
(3,7)(4,5), (3,5,6,7)(4,8) 1)

Jie epIINi PAIoK — QyHKIIs, MO0 I 3aJaHoi
rpynu S 3HaXOAUTb ii KOMYTaHT, a APYruil —
aBTOMATHYHE BUBEICHHSA pPE3ylabTaTy — TpyHH
Ag, 110 € marpymnow Ssg.

3. Jlns 3py4YHOCTI MOKHA TIPUCBOITH 00’ €KTY iM’s:
gap> SetName (a8, "A8");

ITicis 1mpbOro KOXKHOTO HACTYIHOTO pa3zy Ha
eKkpaH Oyzme TMoka3aHo He caM 00’€KkT, a Horo

iM’s:
gap> a8; — BHUBECTH Ha €KpaH 00’ €KT a8
A8 — pe3ysbTaT Ha eKpaHi

4. 3HaiiemMo nopsaok rpymu Ag:

gap> Size(a8);
20160 — pe3ynbraT (PO3MIipHICTB)

IHmi omepanii po3mIsTHEMO pPa3oM i3 CaMHM aJro-
PHUTMOM.

— 3anMT Ha po3Mip rpymu Ag

AJaropuTM Ta iioro peanizauis 3a ronomorow GAP

Binomotro € Taka Teopema:

Teopema 1. Hexaii G — zpyna, G' — i’ komymanm.
Axwo gaxmop-epyny G/G' ne moscna nopodumu
MeHuie Hixe k enemenmamu, mo i camy epyny G ue
MOJICHA NOpooumu MeHwe Hisc k enemenmamu.

Ines amropuTmy monsirae B TepeBipmi INi€i jgo-
CTaTHBOI YMOBH JUISl CUCTEMH TBIpHUX S CHIIOBCBHKOI
2-miaArpynu rpynu Aon.

Bxing: S — MHOXHHA T1JCTaHOBOK.

3anmaga: 3a gomomoroi iHcTpyMeHTiB GAP ms-
XOM MOPIBHSHHS BiIOMHX BJIACTHBOCTEH CHIIOBCBHKOI
TPYIH 3 IaHOIO TIEPEBIPUTH, UM € S MIHIMAJIFHOIO CH-
CTEMOIO TBipHUX.

Ilo3HaueHHs:

e (G — rpyna, sika YTBOPIOETHCSI MHOXKHHOIO S Ta
Oyzne 00’ €KTOM JIOCIIKEHHST;

N — KIUIBKICTh €JIEMEHTIB MHOKHHH S|

Com — xomyTasrt rpynu G;

Factor — dakrop rpynu G 1o ii KOMyTaHTYy;
k, i — JOTIOMIXHI 3MiHHI,

St — cuctema TBipHUX Tpynu Agn;

Alt — rpyna Agn;

Syl2 — cunoBckka 2-miarpyna rpymnu Agn.

Iximiamizyemo Bci 00’ekTH, cTBOproeMo rpyny G
3a CHCTEMOIO TBIpHUX S Ta 3HAXOAWMO PO3MIPHICTH
MHOXHHH S’

1 |CMG := function(S)
2 |local G,Com, Faktor,k,i,St,Alt,Syl2;
3 | G:=Group(S); n:=Size(S);

Bimomo, 1m0 MHOXWHA TiJICTAHOBOK BHIVISY
{(1,2,3),(1,2,4),...,(1,2,2™)} € cucremoro TBip-
HuX rpynu Ag». 3amamo ii moBoro GAP 3a jomomororo
obyukuii AddSet Ta mo3Haunmo yepes St:

4 |st:=[1;

5 |for i in [3,2”n] do
6 | AddSet(st,(1,2,i));
7 | od;

CrBopumo rpymy Agn 1O cUCTEMI TBIpHUX St, Ky
no3Hauumo Alt. Takox uyepe3 Syl2 MO3HAYUMO CHUIIOB-
CBKY 2-miarpyny rpymu Aon:

8 |Alt:=Group(St);
9 | Syl2:=SylowSubgroup(Alt,2);

It Toro 106 rpyma G Oyna CHIOBCHKOIO 2-T1ij1-
rpymoto rpynu Agn, Tpeba nepeBipuTH Taki 2 yMOBH:
1. G e niarpymnow Agn:

10 |if not IsSubgroup(Alt,G) then

11 Print(S,"is not in Alt(",2”n,™)","\n");
12 return 0;
13 | £i;

2. otyxHicTs Tpynu G 30ira€ThCS 3 MOTYXKHICTIO
CHJIOBCHKOT 2-MiArpynu rpynu Agn:
14 |if Size(G)=Size(Syl2) then

15 Print(S,"is generators set of
16 SylowSubgroup Alt(",2”n,")","\n");
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17 | else

18 Print(S,"is not generators
19 set ","\n");
20 return 0;

21 | £i;

3uaiinemo komytant rpynu G Ta dakrop rpynu G
M0 KOMYTaHTY:

22 | Com:=CommutatorSubgroup(G,G);
23 | Factor:=FactorGroup(G,Com) ;

[MepeBipuMo Ha MiHIMaJIbHICTh CUCTEMY TBIPHUX S
BIJIMOBITHO IO TEOPEMH:

24 | k:=Minimum(Size(GeneratorsOfGroup

25 (Factor)),Size(S)+1);

26 |if k=Size(S) then

27 Print(S,"is min generators set of

28 SylowSubgroup of Alt(",2%n,")");

29 |else

30 Print(S,"is not min generators set
31 of SylowSubgroup of Alt(",2”n,")");
32 | £i;

JlonaTkoBi BIaCTHBOCTI:
e 33-39 — abeneBicTh KOMyTaHTa rpynu G,
e 40-41 — motyxHicTh KOMyTaHTa Tpymu G

e 42-44 — KINbKICTb €JIEMEHTIB MiHIMAILHOI CH-
CTeMH TBIpHHX KOMyTaHTa rpynu G;

33 |if IsAbelian(Com) then

34 Print ("CommutatorSubgroup is

35 abelian","\n");

36 |else

37 Print ("CommutatorSubgroup is not
38 abelian", "\n");
39 | £i;

40 | Print("Size of CommutatorSubgroup
41 is",Size(Com),"\n");
42 | Print("Count of min generatirs set
43 of CommutatorSubgroup is",
44 Size(GeneratorsOfGroup(Com)),"\n");

e 45-50 — abenericth (akropa rpynd G 1O Ko-
MYTaHTY;

e 51-52 — moryxHicte dakropa rpynu G 1o Ko-
MYTaHTY;

e 53-55 — KINBKICTh €JIEMEHTIB MiHIMaJIbHOI CH-
cTeMU TBipHUX (hakTopa rpynu G 1o KOMyTaHTy;

45 |if IsAbelian(Factor) then

46 Print("FactorGroup is abelian","\n");
47 |else

48 Print("FactorGroup is not

49 abelian","\n");

50 | £i;

51 | Print("Size of FactorGroup is",

52 Size(Factor),"\n");

53 |Print("Count of min generatirs set

54 of FactorGroup is",

55 Size(GeneratorsOfGroup(Factor)),"\n");
56 |end;;

Pesyabrat GAP nas Ag

PosrsiHeMo Taki exemeHTH rpynu Syla(Asg):
ap = (1,5)(2,6)(3,7)(4,8),
a1 = (1,3)(2,4),
2 = (1,2)(5,6).

3a JDOTOMOTOI0 CHCTEMH KOMII IOTepHOI anreOpu
GAP nns Bunaiaky As Oylo OTpUMaHO Taki pe-
3yJBTaTH:

1. Habip eneMeHTiB oy, (1 1 (a € CHCTEMOIO TBIp-
ik Syla (As);

2. KomyranT rpymu Syla(As) NOpomKyeTbes mi-
cranoBkamu (1,3)(2,4)(5,7)(6,8), (1,2)(3,4),
(1,3)(2,4)(5,8)(6,7) i € exemenTapHoIO abe-
JICBOIO 2-TPYIOI0 MOPSAIKY 8, ToOTO i30MOpQd-
uuii C3;

3. ®axrop 1o komyTaHty rpynu Syla(Ag) Takox €
€JIEeMEHTapHOI0 a0eJIeBOI0 2-TPYIO0 OPSAKY 8;

4. Cucrema TBipHHX {0, @1, 2} € MiHIMANBHOIO.

Bnacmueocmi komymanma zpynu. Crnuparoduch

Ha pesynsratd GAP st rpymu Syla(As), orpumano
TaKi TEOpEMHU:

Teopema 2. Kooicen enemenm Komymauma 2epynu
Syla(Ag) € komymamopom.

Hosedenns. Komyranr Syla(As) ckiaamaerbes 3 eie-
MEHTIB

{e, (13)(24)(57)(68), (12)(34),
(14)(23)(57)(68), (56)(78), (13)(24)(58)(67),
(12)(34)(56)(78), (14)(23)(58)(67)}.

[epeBipkoio OTpUMaEMO Take:

(13)(24)
(12)(34) 56)(78) = a9, 041040051],
(14)(23) 58 67 = |Go(q, Oéo]

Teopema 3. Mnooicuna komymamopie meipHux o, o1,
Qg nopodaicye ¢ xomymanmi epynu Syla(Asg) eracmy
niozpyny nopsoxy 4.
Jlosedenns. 3 MOBeACHHS MOMEPEIHBOT TEOPEMHU:

[, o] = (13)(24)(57)(68),

[, o] = (12)(34),

[, o] = €.

KomyTaHT Mae mopsiox 8, JITEHUKH HOTO TOpPS-

Ky: 1, 2,4, 8. OCKiJIbKH OTpUMAIH JIUIIE 2 HETPHUBiab-
Hi €JIEMEHTH, TO BECh KOMYTAaHT TIOPOJUTH KOMYTAaTO-

paMu TBIpHHX HE MOXKHA. A OT)KE€, BOHH ITOPOIKYIOTH
BJIACHY HiJTpyIy HOpsaKy 4.
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Pesynbratu GAP nisa A 1. Habip enemeHTiB g, (1, Q2 TA (i3 € CUCTEMOIO
TBipHUX Syla(Ag).
PosrsiHeMo Taki enemeHTH rpymu Syla(Aie): 2. Komyrant Syla(Ai1) — He abenesa rpyma
nopsnky 2'°, mo mopomKyeThcs I’AThb-
ap = (1,9)(2,10)(3,11)(4,12) ma Teipmnvm: (1, 4,2, 3)(5,6)(9,12)(10, 11),
(5,13)(6,14)(7,15)(8, 16), (1,4)(2,3)(5,8)(6,7), (1,2)(5,6), (1,7,3,5)x
a1 = (1.5)(2.6)(3.7)(4.8) x(2,8,4,6)(9,14,12,16)(10,13,11,15), (1,7)
’ ’ ’ e x(2,8)(3,6)(4,5)(9,16,10,15)(11,14,12,13).
az = (1,3)(2,4), 3. ®akrop-rpyna Syla(Ai) mo i xomyTaHTy —
az = (1,2)(9,10). abenesa rpymna mopsaKy 16, mo mopomKyeTbes
qoTHUpMa CICMCHTAMU.
s Bumaaky Syla(Aig) 3a momomororo GAP 4. Cucrema TBipHEX {0, 1,2, 3} Tpynn
OTPHUMAaHO TaKi pe3yJbTaTH: Syla(Ai6) € MiHIMAIBHOIO.
Cnucok nimepamypu
1. Kamyxuun JI. A. V30pannbie miaBel Teopuu rpynm / JI. A. Ka- 5. InHoBauiiiHi iH(opManiiiHO-KOMyHIKaliliHi TeXHOJIOTii HaBYaH-
nyxHUH. — KueB : KueBckuil rocyapcTBeHHBI yHHBEPCHTET Ha Maremaruku / B. B. Koponbepkmii, T. T. Kpamapenko,
um. T. I Illeuenxo, 1979. — 52 c. C. O. Cemepixos, C. B. Illokamok. — Kpusnii Pir : Kumxxo-
2. Dmitruk Y. V. Structure of sylow 2-subgroups of the alternating Be BUIaBHUITBO Kupeercbkoro, 2009. — 324 c.
groups and normalizers of sylow subgroups in the symmetricand 6. GAP — Groups, Algorithms, and Programming — a system
alternating groups / Yu. V. Dmitruk, V. I. Sushchanskii // Ukraini- for computational discrete algebra. Version 4.9.3 [Electron-
an Mathematical Journal. — 1981. — No. 33. — P. 235-241. ic resource]. — 2018.— Mode of access: https:/www.gap-
3. Bartlomiej P. The action of sylow 2-subgroups of symmetric system.org. — Title from the screen.
groups on the set of bases and the problem of isomorphism of 7. A. b. Konopayos. CucremMa KommbloTepHoii anrebpsl GAP 4.7.
their cayley graphs / P. Bartlomiej, V. I. Sushchansky // Al- Penaxius 3.1.2.— 2014. — Pexum pocryna: http://www.gap-
gebra and Descrete Mathematics. — 2016.— Vol. 21, no. 2. — system.org/ukrgap/gapbook/manual.pdf. — Ha3pauue c skpana.
P. 264-281. 8. Jlenr C. Anre6pa / C. Jlenr. — Mocksa : Hayka, 1965. — 431 c.
4. Slupik A. J. Minimal generating set and cayley graphs of sy- 9. Grigorchuk R. I. Automata, dynamical systems, and groups /
low p-subgroups of finite symmetric groups / A. J. Slupik, R. I. Grigorchuk, V. V. Nekrashevich, V. I. Sushchanskii //
V. 1. Sushchansky // Algebra and Descrete Mathematics. — Steklov Institute of Mathematics. — 2000.— No. 231.—
2009. — No. 4.— P. 167-184. P. 128-203.

V. Olshevska

ALGORITHM FOR CALCULATION IN
SYLOW 2-SUBGROUPS OF ALTERNATING GROUPS
USING THE COMPUTER ALGEBRA SYSTEM GAP

The Sylow 2-subgroups of symmetric groups was described by Leo Kaluzhnin. He presented the elements
of these groups as a tables, i.e. the ordered sets of polynomials of a certain form. The Sylow 2-subgroups of
symmetric groups was studied by V. Sushchanskii, Yu. Dmytruk, A. Slupik and other mathematicians. In this
paper the Sylow 2-subgroups of alternating groups are characterized. The system of computer algebra GAP
was used for this characterization.

System of computer algebra GAP is the most popular frequency of references in scientific publications and
the number of links on Internet pages. Its popularity is conditioned by accessibility, large set of functions and
packages for calculations in theoretical and mathematical sciences, clarity and ease to use. At the moment, it is
an auxiliary tool for working with groups, finite fields, algebraic extension of fields, Galois group, polynomials
of many variables, rational functions, vectors, matrices, etc. In addition, this list is supplemented every day.

The CMG-program (Check Minimal Generators) is provided in this article. It is created using the GAP
system and is used for calculations in Sylow 2-subgroups of alternating groups. The main task of the program
is to check whether some set .S can be a system of generators of the Sylow 2-subgroup of alternating group. The
program are used for groups Sylz(As) and Syla(Ajg). In addition, the commutator and the factor subgroup of
these groups are investigated. It is shown that each element of the commutator subgroup of the group Syla(Asg)
is commutator in this group. Moreover, the subgroup of order 4 of the commutator of the group Syla(As) is
described. Also, this program checks whether the commutators and the factor groups of groups Syl2(Ag) and
Syla(Aze) are Abelian.

Keywords: groups, sylow subgroups, permutations, GAP.
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