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Llenn nccneposanHus

MNocTpoeHune rpynn Hom(G. H) ang Bcex nap rpynn Gu H, roe H —
abenesa rpynna u Nopsaky rpynn yaoBfeTBOPSIOT YCII0BUIO
2<|G[,[H] <20

MNocTpoeHue rpynn AutG n Inn G anga Bcex rpynn G, ons nopsiakoB
KOTOPbIX BbIMOSHAETCSH HEPABEHCTBO 2 < |G| < 20;

NccnegoBaHWe BCexX ynopaao4veHHbIX nap rpynn GuH, rpeH —
abenesa rpynna n2 < |G|, |H| <20, Ha rOMOMOP®HYI0 YCTOW-IVIBOCTb

nOCTpOEHVIe a/lfOpUTMOB U UX I'IpOFpaMMHbIX peanw3au,14m ans
nepevncieHns TOMOJIOTNN KOHEYHbIX MHO>XECTB, KJ'IaCCVICbVIKaLlVIVI 3TUX
TOMOJIOTNN MO VI3OMO|3(DHOCTM nccneaoBaHnA CBOMCTB TOMOJIOrUM.

Aims of the research

Constructing the groups Hom(G. H) for all pairs of groups G and H,
where H is an abelian group and the orders of groups satisfy the
condition 2 < |G|, |H| <

Constructing the groups Aut G and Inn G for all groups G under the
condition 2 < |G| <20

The verification of the homomorphic stability of any ordered pair of
groups G and H, where H is an abelian group and the orders of
groups satisfy the condition 2 <G|, [H] <

Constructing the algoritms ans the assooated program realizations
for the obtaining all topologies of finite sets, classification of
isomorphic topologies and investigation of some properties of
above topologies.




= V3BecTHO, YTO MHOXECTBO Hom (G, H )roMOMOPdU3MOB rpynmbl
(G,o) B abenesy rpynny (H.e) ABNSETCSA rPynnoit OTHOCUTESNbHO
onepaumv x : Hom?(G, H) —s Hom(G, H), TA€ 6buHapHasa onepaums
onpeaeneHa GopMynon ¢ x o : G — H, a —s ¢(a) @ ¥(a)
MOXHO NoKa3aTb, YTO ANS UMKINYECKUX rpynn Z,, BbIMNO/HAETCS
PaBeHCTBO Hom(Z,, Zim) = Ziged(n.m)y TA€ 9Cd —HanMb0NbLLNIA
obwur aenutenb. NocymTaHbl rpynmnb Hom(G, H) ANSt HEKOTOPbIX
nap rpynn G u H. OaHako obwuKn cny4dan TpedyeT nMbo CNOXHbIX
aHaIMTUYECKUX BbIYUCIIEHNIN, MMOO0 KOMMbIOTEPHBIX BbIYNC/IEHUMN.

e It is known that the set Hom(G, H homomorhisms of a group (G,o)
into an abelian group (H,e) is the group with respect to the operation
x : Hom*(G, H) — Hom(G, H),
where above binary operation is defined by the formula
¢x1p: G— H, a— ¢(a)ei)(a),

« It is not too hard to show that for an arbitrary cyclic groups 7Z,the
property Hom(Z,, Zy,) = Zgcan.m)S, Where gcd is a greatest common
divisor. Some results for the Hom(G, H)ned for some cases
of G and H. However we need either a difficult analytic approach or
research with PC for the general case of G and H.




N3BeCTHO, YTO AN BCAKOro romomopdusMa ¢ rpynnel G B rpynny H obpas
Im »bpaxkeHus ¢ aBngeTca noarpynnon B H. YnopsipodeHHas napa rpynn G
n H, roe rpynna H abeneBa, Ha3biBaeTC rOMOMOPEHO YCTOMYNBOM, ECIN

MHOXXECTBO U  Imé¢arpynnon B H.
¢p€Hom(G,H)

B nocneaHee BpeMsi roMoMOpdHas YCTOMYMBOCTb HEKOTOPbIX K/1AacCOB nap
rpynn MHTEHCMBHO M3y4Yanuck B pabotax C. 4. MpuHwnoHa n T. A. EnbuoBow.

Ll,enb HaLlen pa6OTbI —noNy4ynTb B 4BHOM BUAE IMPynnbl U Im¢
p€Hom(G,H)

A1 BCEX NOAXOAAWMX Map (G, H ) Npy ycnosun 2 < |G|, |H| < 20 -

It is known that, for each homomorphism ¢ of a group G into an abelian
group H, the image Im ¢ of the map ¢ is a subgroup in H. An ordered pair of

groups G and H is said to be a homomorhhic stable pair if the set
U Im ¢ js a subgroup in H.

¢p€Hom(G,H)

The one of the goals of our research is to obtain the explicit result for every
admissible pair (G, H)under the condition 2 < |G|, |H| < 20.




Bce aBTOMOP(M3MbI KOHEYHOW rpynnbl G 06pa3ytoT rpynny Aut G
OTHOCUTENIbHO KOMMO3MLUMWN NOACTaHOBOK. ABTOMOP®dU3M ¢, Ans KOTOPOro
Ntobon HopManbHbIM AenuTeNb rpynmnbl G ABNSIETCAS HENOABMXXHON TOUYKOW Npu
oTobpaxeHun 2¢ — 2%, HasbIBAIOT BHYTPEHHUM aBTOMOPMOU3MOM.
BHyTpeHHMe aBToMOpdU3Mbl popMupytoT noarpynny Inn G B Aut GG. Ecm G
—abenesa rpynna, Inn G={id}, roe id —TOXAECTBEHHAs NOACTAHOBKA
rpynnol G.

MbI MIaHMPYEM MOMYHUTb FPYNMbl Inn G Y Aut G ANA CIyHas 2 < |G| < 20 -

= All automorphisms of a finite group G form the group Aut GG with respect
to the composition of permutations of G. Let ¢ be an automorphism of G
such that any normal divisor of G is a fixed point of the map 2 — 2°.
Under this condition, we ¢ is called an inner automorphism of G. All inner
automorphisms form the subgroup Inn GG in Aut G. If G is an abelian
group, then Inn G={id here id means the identical permutation of G.

We are planning to obtain the groups Inn GG and Aut G for the case
2 < |G| <20,




[pw BbluMCIEHUM rpynn Aut GG NOpPAAKM NOSyYarloWmMXCa aBTOMOP(PU3MOB He
TaK o4YeBUAHbI, KaK nopsiakm romomopgusmos G — H. [1oaToMy B
anropuTMax ans Bbluncnenus rpynn Aut (ZyT npeaycMoTpeHbl crneumanbHble
npoueaypbl 4ng BblYUCIEHUSA NOPAAKOB.

[[MaBHYIO CNOXHOCTb Mbl OXXWAAEM NPpU ONpeaeneHnn reHeTnyeckoro koaa (To
€CTb CUCTEMbI MOPOXAAIOLLMX S/IEMEHTOB N ONMPEAENSOLLMX COOTHOLLEHMI) ANs
rpynn Aut G 60nbWoro nopsaka.

The orders of the automorhisms from Aut G aren’t obvious such the orders of
the homomorphisms G — H. So we will include into our algorithms the
special procedures computing the orders.

We think that the main difficulty is to derive the genetic code (i.e. the system
of generating elements and relations) of a group Aut G of large order.




Tononornyeckyto CTpyKTypy Ha MHOXECTBE S MOXHO AaTb
pa3HbiMn cnocobammn, OANH U3 HUX —Yepe3 akCMoMaTUYecKoe
yKa3aHue OTKPbITbIX NOAMHOXeCTB. [pyron cnocob (no
KypaToBCKOMY) 3aK/ito4aeTcs, HanpoTuB, B YKa3aHUM 3aMKHYTbIX
MHOXECTB C MOMOLbIO BBEAEHNS 3aMbIKaHUS

2° — 2° HenoABWXKHbIE TOYKN KOTOPOrO 06BLSBASIOTCS
3aMKHYTbIMM MOAMHOXeCTBaMK. NocneaHee onpeaenexHune 6onee
3(ppEeKTMBHO AN CO3AaHMA anropuTMa U COOTBETCTBYIOLLIEN
NpOrpaMmbl ANt HAXOXAEHNS BCEX TOMOJSIOMMA Ha KOHEYHOM
MHOXecTBe S.

= There are some ways to define a topological structure on a set S.
On of these ways is to define all open subsets by the well known
axiomatic method. Another approach arrows to Kuratovsky. The
main idea of this approach is to define all close subsets with a help
of closure 2° — 25this way, we define a close subset as a
fixed point of closure. The second definition is more effective for
the construct the algorithm and the related program for the
obtaining of all topologies on a finite set S.




OTobpaxeHune f:2° — 2°20€enseT TOMNOIOTUI0 Ha HEMYCTOM
MHOXecTBe S, ecnu f ABNSETCSH 3aMblKaHMEM, TO €CTb BbIMONHAOTCS
yCNoBUS:

a) ¢ —HenoABMXHas ToYka oTobpa)keHus f;

b) A c f(A);

C) f(AUB) = f(A) U f(B);

d) 2= (TO eCTb f — MAEMMNOTEHT MHOXECTBA (2°, +), rae Touka
0603HayYaeT KoOMMo3nuuio.

A map f . 25 — 29 defines the related topology on a nonempty
set Sif fis a closure of 25, i.e. the following conditions hold:

a) 2 —is a fixed point of f;

b) A c f(A);

€) f(AUB) = f(A)U f(B)

d) r2 = r (fis an idempotent of (25,) with respect to the
composition .




[1naHMpyeTCcs COCTaBUTb COOTBETCTBYHOLWME
NporpaMMbl Ha cneayrowmx a3bikax (u/vnm):

C++
Turbo Pascal
QBasic

We are planning to make the programs in (and/or)
C++

Turbo Pascal

QBasic




OfHa 13 HalLMX MPEeXHUX CTaTen coaepIKana, HanpuMep, cneayrolmne Tabnuupl,
NOCTPOEHHbIE MO pe3ynbTaTaM KOMMNbIOTEPHOIO UCCNEA0BAHUS:

One of our previous papers contains, for example, the following tables, which
were constructed after the research with PC:

Z
PSL(2,7)

{id}

2, D, / /
U:< a, b, c,d | & =b*=c*=d*=acad’ =

= bedb*d’ = ded = bd*b*c® = abab =e ),
V:< s,z‘l 54:15:e, ts = st* >,
PSP(2.7)=( (2-3-5-4),(1-2-3-4-5) }eS,.




Pe3ynbTaTbl HALMX UCCNEeNoBaHMM ByayT OTpaXkeHbl B
KYPCOBbIX U AUMIIOMHbIX paboTax CTyAEHTOB.

Our research results will be a support of a coursework and a
M. Sc thesis of some our students.

Bnarogapvm 3a obcy)xaeHne TeMbl UCCNEAOBAHUS U
cogencrTeme

C. B. BacekuHa
. I. UnbloTy

We thank

Sergey Vasekin

Gennady Il'uta

for the discussion and assistance in the research.




