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MukonaiBCbKe TEpUTOPIATBHE
BUIILJIEHHS
Manoi akagemii Hayk YKpaiHu
(BimmijieHHsI MAaTEeMATHKH)

OCIHHSA cecisq

4 nuctonaga 2020



MukonaiBcbke TeputopianbHe BiggineHHa MAH (/e MAH)

MuKoNaiBCbKMM 06N1ACHUN LLEHTP HAYKOBO-TEXHIYHOT TBOPYOCTI
yuHiBCbKkOl Mmoaogi (MOLUHTTYM)

https://center-of-tc.pp.ua/pro-nas

OCiHHA cecia T\8 MAH

4 nnctonaga 2020



https://center-of-tc.pp.ua/pro-nas

Maan pobotu ociHbol cecll Mukonalscoikoro T\e sigaineHna marematuku 2020

Tema KoHdepeHLuji: OciHHA cecia MuKonaiscbkoro /8 MAH YkpaiHu.

4 nnctonaga 2020 12:00 PM Kuis

MiaxkntodeHHA A0 KoHbepeHLii Zoom
https://zoom.us/j/97264271986?pwd=MmRpRFVaR210eG1xMXZENHJPSUdMdz09
laeHTUdikaTop KOHPepeHUji: 972 6427 1986 Kog paoctyny: 028Vfp

1200 _ 1240

Mpe3eHTauia  3aranbHoOAEpPXaBHOro
npoekTy Mana akagemisa Hayk YKpaiHu.

BceyKpaiHCbKUIA KOHKYPC-3aXMUCT HAaYKOBO-A0C/AIOHULBKUX pobiT
Y4HiB — YneHiB Manoi akagemii HayKk YKkpaiHu ymosu nposegeHHsa i,
Il eTanu

HayKOBO-rpomaacCbKoOro

Tema KoHdepeHLUii: OciHHA cecia MT/8 MAH YkpaiHu, 4_2 BiaaineHHA MaTeMaTUKK
4 nucronaga 2020 01:00 PM Kuis

Migkno4eHHA 40 KoHdepeHLii Zoom
https://zoom.us/j/92859425903?pwd=NEVDUIdneXR0aWVxcTBIMmdBejZvdz0
lneHTUdIKaTop KOHbepeHLji: 928 5942 5903  Kopg goctyny: 6pVX9z

1300 — 1340

®opmMu HayKoBUX AoChigKeHb B cucTeMi Manoi akagemii Hayk.
MpuKknaam pobot MurKonaiBcbKoro T\B
MeToAau Ta eTanu HayKOBUX AOCNIAXKEHD.

Tema KoHoepeHuji: OciHHA cecis MT/8 MAH YKpaiHu, B. MatemaTtuka 4_3

4 nuctonaga 2020 02:00 PM Kwuis

MiaxkntodeHHA A0 KoHpepeHLii Zoom
https://zoom.us/j/94572280294?pwd=a0xjR3pIMHZmWFp2clRmay9nZzAwZz09
|laeHTUdiKaTop KOHPepeHUji: 945 7228 0294 Kopa aoctyny: S4BKay

1400 — 1440

Cneumdika HAYKOBO-40CNiI AHULbKOI DIANBHOCTI
nocnigHukKie cnyxadis MAH BiggineHHA MaTeMaTUKM.

OpieHTOBHI HanpsmMKU i TemMu HayKOBO-AOCNIAHWULIbKUX pobiT
yyHiB MAH YKpainu, BiaAINeHHA MaTeMaTUKM.

IOHNX

Tema koHdepeHuji: OciHHA cecis MT/8 MAH YKpainu, B. Matematuka u_4

4 nuctonaga 2020 03:00 PM Kwuis

MiaxkntodeHHA A0 KoHbepeHLii Zoom
https://zoom.us/j/96128545934?pwd=eldmUnZ)JQzNmMDdrbU9ZaWg5V2c3dz09
|laeHTUdikaTop KoHdepeHUji: 961 2854 5934 op poctyny: qf64h

1500 1540

Bumorn woao HanucaHHA, OoDOPMNEHHA Ta NPeACTaBNAEHHA
YYHIBCbKMX HayKOBO-A0CNIAHULbKUX POBIT.

Cait MAH. MuKonais. MaTemaTtuka

BigaineHHA maTemaTMkM MUKONQIBCbKOro TepuTopian
BigaineHHA MAH YkpaiHu
https://manmathmk.wordpress.com/



https://zoom.us/j/97264271986?pwd=MmRpRFVaR2lOeG1xMXZENHJPSUdMdz09
https://zoom.us/j/92859425903?pwd=NEVDUldneXR0aWVxcTBIMmdBejZvdz0
https://zoom.us/j/94572280294?pwd=a0xjR3plMHZmWFp2clRmay9nZzAwZz09
http://man.gov.ua/ua/resource_center/workshop/to_young_researcher/orientovni-napryami-i-temi-naukovo-doslidnitskikh-robit-uchniv-maloyi-akademiyi-nauk-ukrayini-nadani-institutami--nan-ukrayini
https://zoom.us/j/96128545934?pwd=eldmUnZJQzNmMDdrbU9ZaWg5V2c3dz09
https://manmathmk.wordpress.com/
https://manmathmk.wordpress.com/
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HacTnHa 1

[1pe3eHTayiqa 3arasibHOAEP>KaBHOIro
HayKOBO-rpoMaACbKOro npoekty Mana
akagemisa HayK YKpaiHu.
BceykpaiHCbKMN KOHKYPC-3aXUCT
HayKOBO-A0CAIAHNLbKUX PODIT YUHIB —
yneHis Manol akagemil HayK YKpaiHu
ymoBu nposegeHHs I, Il etanu

OCiHHA cecia T\8 MAH
4 nuctonaga 2020

-y 0







YacTnHa 3
Cneumdika HayKoBO-4,0C/i AHMLbKOI AiS/1bHOCTI
IOHUX AOoCNiAHWMKIB cayxadie MAH BIAAIIEHHS
MaTeMaTUKMW.

MaTeéMaTUKWN.

[pe3eHTauis poboTun :

BusHayeHHA ONTUMANBbHUX 3Ha4yeHb
BaroBMX KOEeQiLiEHTIB CKAaL0BUX KOHKYPCHOrO ﬂ,BOpeLl,bKa
bany abiTypieHTy Ha 6a3i pesyabrartie cecil Mapiﬂ
cTyaeHTis 3BO

nonosigae cnyxad MAH [1sopeubka Mapis

OCiHHA cecia T\s MAH

4 nuctonaana 2020 6



http://man.gov.ua/ua/resource_center/workshop/to_young_researcher/orientovni-napryami-i-temi-naukovo-doslidnitskikh-robit-uchniv-maloyi-akademiyi-nauk-ukrayini-nadani-institutami--nan-ukrayini

YacTuHa 4
Bumoru woao HanncaHH{,
odopMaeHHA Ta NpeACTaB/eHHS
YUYHIBCbKMX HAaYKOBO-A0CNIAHNLbKNX
pobir. K

MAH. Mukonaig. Mamemamuka
eHHA mamemamuku
N10I8CbKO20 MepumopianbHo20
neHHA MAH YkpaiHu
anmathmk.wordpress. caums
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Mana akagemia Hayk YkpaiHu
Minor Academy of Sciences of Ukraine

Mpo MAH
| CrpykTypa MAH

Mpe3unaia MAH YKpaiiu

| AamiHicTpauis MAH

http.//man.gov.ua/ua/ab
out_the_academy/jasu

7
@®

OHNanH-HaBYaHHA

JNiTHI WKoAn

KOHKypc-3axucT

Bucraska-koHKYpc MainbyTHE YKpaiHu

Mi)XHapoaHi 3axoaun

KoHdbepeHu;i
JSO

nhttp://man.gov.ua/ua/activities/co
mpetition_protection/next-
year/instructio



http://man.gov.ua/ua/activities/online_navchannya
http://man.gov.ua/ua/activities/litni_shkoly
http://man.gov.ua/ua/activities/competition_protection/next-year/instruction
http://man.gov.ua/ua/activities/page-677
http://man.gov.ua/ua/activities/other-macsu-competitions
http://man.gov.ua/ua/activities/conference_uk
http://man.gov.ua/ua/activities/ijso
http://man.gov.ua/ua/about_the_academy/jasu
http://man.gov.ua/ua/about_the_academy/structure
http://man.gov.ua/ua/leadership/bureau_of_man_of_ukraine
http://man.gov.ua/ua/leadership/administration_of_man

ETann KOHKYypCYy-3axucTy
| eTan pamMloHHMK (Micbkinii, 06'€4HaHOT TEpUTOPIaIbHOT FPOMaAM); MPOBOAUTLCSA Ha MOYATKY JIKOTOrO 2021POKY;

Il etan 061aCHUN (I'IpOBOAl/ITbCFI Ha MpW KiHLi F0OTOro 2021POKY;
Il eTan BCEYKpa'I'HCbKMlZ (d)iHaﬂbHMlZ) NpoBOAUTLCA B bepesHi — TpaBHi 2021 poky y M. Knesi

A L) 7/

BxiaHe Cnyxay MAH 3aXUCT HaYKOBO-
TeCTyBaHHA rOTyE NOCNIAHUNLUBKOI
BcTyn A0 MAH ONOCNIAHUNLBbKY pPobOTH

pO6OTy LicHnA ynen MAH.




KOHKYpC-3aXMCT HayKOBO-A0CAIAHNLbKNX POBIT
YUHIB — YneHiB Masol akagemil Hayk YkpaiHu

[ocniaHnubKa poboTa (3ao4He ouiHtoBaHHA ) (20 6anis)
[MocTepHuit 3axucT (45 Hanis)

HaykoBa koHpepeHuis (35 6anis)



http://man.gov.ua/ua/activities/competition_protection/next-year/conditions_of_the_competition_2020
http://man.gov.ua/ua/activities/competition_protection/next-year/evaluation_system_2020
http://man.gov.ua/ua/activities/competition_protection/next-year/basic_requirements_for_student_work_2020
http://man.gov.ua/ua/activities/competition_protection/next-year/results_2020

OCHOBHI BUMOIM A0 YYHIBCbKUX pObIT

http://man.gov.ua/ua/activities/competition protection/next-
yvear/basic requirements for student work 2020

CTtpykTypa pobotu

. PoboTa mae 6yt nobyaoBaHa 3a NeBHOK CTPYKTYPOoto. OCHOBHMMM CKNAA0BMMM CTPYKTYPKU PODOTH € TaKi:
O TuTynbHMIA apKyLL;

O aHoTauis;

O 3micT;

U nepenik yMmoBHMX NO3HaYeHb, CUMBOIB, CKOPOYEHb, TEPMiHIB (3a HeobXigHOCTI);

O sctyn;

U ocHoBHa YacTUHa;

O BMCHOBKMU;

O cnucok BuKopUCTaHUX askepen;

O nonatku (3a HeobxigHOCTI).

. AprymeHTOBaHICTb BMOOPY TeEMU AOCNIAKEHHA, HaYKOBe/NpUKAadHe 3HaYeHHa pobotn 0,15
. CUCTEMHICTb | MOBHOTA PO3KPUTTA TEMMU 0,2
BMIHHA YiTKO Ta ACHO BMKNAAATWU CBOI AYMKW, KOUTUYHO OCMUCIHOBATU BUKOPUCTAHI Axepena 0,25

PiBeHb BUKOHAHHA 3aBAaHb, IX BIANOBIAHICTb MeTi AocnigxeHHA 0,2

°
U ~ w N —

BignosigHicTb BUMOram opopMAEHHA A0CAIAHULBKNX POBIT (HAYKOBUIM CTUAb MOBJIEHHS, HAABHICTb YCiX
CTPYKTYPHUX €1IEMEHTIB, KOPEKTHICTb 0DOPM/IEHHSA AKEPen Ta UMTYBaHHA, TPaMOTHICTb) 0,2



http://man.gov.ua/ua/activities/competition_protection/next-year/basic_requirements_for_student_work_2020

Bubip Temun gocniaxeHHs

MaTtematuka

anI K/1aAHaA MaTeéMaTUukKa

MATEMATWUYHE MOAENOBAHHA

Hoesi snacmusocmi yucen @i6oHay4i n-2o NOPAGKY .

YucenoHul po3paxyHOK 4acmom 8i6HUX KOAUBAHb
K8adpamHOoIi NAACMUHU 3 8ibHUMU KPAAMU .

Bu3Ha4YyeHHa onmumManbHUX 3Ha4YeHb 8a208UX KoepiuieHmis
CKMa0oBUX KOHKYPCHO20 b6asny abimypieHmy Ha 6a3i
pe3ynbmamis cecii cmydeHmis 380

PigHAHHA mMa HepisHOCMIi 8UWUX NOPAOKI8 3 napamempamu

Teopema BukopucmaHHsA Kpyeig Elidepa-BeHHa 014
p038’A3y8AHHA 30004 /102i4HO20 XapaKkmepy .

®pakmanu 8 Mucmeuymsi .

Teopema Biema ma po36’a3aHHSA pieHAHb BULUX NOPAOKIE .

Onuc nogsopomis y mpusumipHomy
npocmopi 30 00NOMO20K K8aMepHioHie

Feomempis NOKpawusaa CMaxk Kapmonsii, a «enincoio»
36inbwums ob6cae 8UPOOHUUMEA .

OCHOBHI munu pigHAHb 3 napamempamu ma OesKi an2opummu
ix p038’A3aHHA Y .

3acmocysaHHsA KoHepyeHUil 00 po38'a3y8aHHA 30004 3
npo2pamysaHHs

CmamucmuyHul aHani3 3aKkoHoMipHocmel y meopax
UloneHa

HepisHocmi 8 mempaedpi

bopmy8aHHA oNMUMAIbHO20
iHeecmuujiltiHo2o nopmaens pizu4Hux
oci6

Moodenb cucmemu ynpasniHHsA
MpPpaHCNOPMHUM NOMOKOM 8 cucmemi
pe2ys1b08AHUX Nepexpecms ma
30/1i3HUYHUM nepeizoom

BUKOpUCMAHHA 8EKMOPHO20 aHAnNI3y 00 PO36'A3y8aHHSA
0/1iMNIaOHUX 3000Y 3 MOMeMaMUKU

3acmocysaHHsA Hanigieposux 3a0a4 00 PO38'A3aHHSA i2p08UX
3000y

Y3aeaneHeHHs 0esKux meopem 3 eeomempii 0414 enincy

KombiHamopHi iepu Ha epagax

Lleski memoou iHmepnonto8aHHA yHKUIT

®opmyna Kowi i oyiHka nepumempis
cucmem giopisKis

BknadeHi npasusibHi MHO202pAHHUKU | eKCmpemymu

EKkcmpemarnbHi 81acmugocmi 06epHeH020 mpuKymHUKa
HanoneoHa

AHani3 3a0a4 Ha cCoOpmMyBaHHA




NEKJTAPALLIS
AKAZEMIYHOT I0OBPOYECHOCTI

B poboTi HeEMaE 3anmo3nYEHHs TEKCTiB, iAel UM po3poboK, pesy/nbTaTiB AOC/IAMEHb iHWWUX aBTopiB Oe3
NMoCUMaHb Ha HWX, Yy TOMY 4Mcai ByKBa/NbHOrO Mepeknady 3 iHO3eMHMX MOB 4YM nepedpasyBaHHsA, WO
BM/AIOTbCA 33 CBil TEKCT, BUPBAHWUX i3 KOHTEKCTY TBEPAMKEHb, «PO3/ANKOBAHMX» UMTAT, PpabpuKalji
(BurapaHux) maHux um danbcudikalii (BUragaHmux moamMdikoBaHMX Ha Aorody Oa)KaHOMy BWMCHOBKY)

pe3y/ibTaTiB AOC/iIAKEHb




TOP-DUWN MODULATIONS IN PERCEPTION OF SIMULTANEITY %

1

2

Marla SlnltSyna Ekaterina Pochonkovl

JocnigHNUBKUIA XapaKTep NPOEKTY

JOUiNbHICTb Ta KOPEKTHICTb BUKOPUCTAHUX METOAIB AO0CNIAXEHHA, BiANOBIAHICTb

[locTepHMM 3axXMCT.

0,2

its faces in a nice way, similar to peeling an orange. Over

pure simplicial complexes is ‘extendably shellable’, mean
ing that one can .mfum the shelling in a greedy way. To
this day, only a few special cases have been proved. Here,
we add to that list and describe some of the approaches

k the problem. There are many appli

binatorics, algebraic gy. and commu

efinitions

A simplicial complex A on a set V
is a collection of subsets of V' that is closed under taking
subsets, that is if 0 € A and T C 0 then T € A

Figure 1: A 3-dimensional simplicial complex which is not

lity: A pure d-dimensional simplicial complex A
is said to be shellable if there exists an ordering of the
facets Fy, Fy,..., F, such that for all k = 2,
simplicial complex induced by

(5! F) N
R

is pure of dimension d — 1

BMCHOBKIB (pe3ynbTaTiB) noctaBneHnm 3asaaHHam 0,25

3
4

BMYEPMHICTb, 3MICTOBHICTb Ta HAYKOBa KOPEKTHICTb BignoBsiaen

)

CTyniHb CaMOCTIMHOCTI i 0COBUCTUI BHECOK aBTOpa B AOC/IAXKEHHA

x A is said to be extendably shellable
if any partial shelling of A can be extended to a shelling
of A

Simon's Conjecture

The d-skeleton of a simplex (say on vertex set [n]) is

extendably shellable
Know jecture has been established for

d=0.1,2n-1n most recently, n — 3

Fragile Exchange Property

Definition: A pair of k-subsets C and D satisfy the frag-
ile exchange property (FEP) if there exists a sequence
of adjacent k-subsets

C=AnAy,An=D
such that CUD ¢ A
Two k-subsets are adjacent if they differ by one element

An ordering of subsets

n the FEP ordering 1245
serve that 2568 is a valid s
Try it! Verify that the order 145, 125,
FEP.
Applications
 We used FEP to establish Simon’s Conjecture for
various cases of d =3 (so far n
® Can use FEP to construct shellable bu
extendably shellable ial com
« Connection to simy idges of ‘chordal
complexes

« Shellings cannot get ‘stuck’ at matroids

Quotient Clutters

restate Simon's Conjecture using the
of d-clutters, also known as d-regular
ergraphs
ient clutter C is a d-clutter obtained from
e complete d-clutter K¢ by a sequence of

Mpe3eHTaL|MHi HaBUYKM: KY/IbTYpa MOB/IEHHSA, Bi/ibHE BOIOAIHHA MaTepianom,

BianoBsigHICTb NOCTEpa BUMOram

0,2

0,15

d

2. Suppose C is a quotient
clutter. Then C contains an exposed circuit

Topology of the Clique Complex

« The clique complex of a d-clutter is constructed
by adding a simplex when its (d — 1)-skeleton is
contained in the clutter
The clique complex of a quotient d-clutter cannot
have homology (holes) in > d — 1 [1]

0,2

A d-clutter where each circuit is contain

even number of (d + 1)-cliques is n

A 2-clutter that is not a qy

result

Since the clique complex A of
be assumed to be acyclic, it
® If we assume there are no o
lower bound on the numbg
clutter
o For example, a stuck 3-c

have at least 30 circuit
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Measurement of Math Anxiety

with the Rasch Rating Scale Model
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NOMEHANTE 3TOT 3 6 B 3 NOMEHANTE 3TOT
L e AecCb 40J1>KeH ObITb ball 5aroJioBok - o
CBOEV OPTAHM3AUMMN CBOEW OPTAHM3ALMMN
MeaHos, A.B.%; Metpos, 4.C.%; Cuaopos, A.K., PhD*?
*ApdurnnpoBarHbIn YHUBEpCUTET, 2MeAULMHCKUA LeHTP
5
AHHOTaUuA MeToabl u maTepuanbi o
' 3aech AONKHA BbITb aHHOTaLMA Balwelt paBoTs. NpumepHas CTPyKTypa pasgena: .
1. O6uwasn cxema 3kcnepumenTa (overview of the 25
AHHOTaLMA BKNIOYAET XapaKTEPUCTUKY OCHOBHOW TeMbl, experiment).
3
npobnembl 06beEKTa, Lenun paboTbl U ee pesynbTaTobl. B 2. Nonynauuu/o6pasupi (population/sample). P
AHHOTaUMM YKa3bIBAIOT, YTO HOBOrO HeceT B cebe AaHHbIN 3. PacnonoseHue paitoHa uccneaosanua (location of 35 m Series 2
AOKYMEHT B CPaBHEHUU C APYrMMU, POACTBEHHBIMU NO sample plot). 2 Series 3
TEéMaTUKe U LeNEeBOMY HasHa4eHuIo. 4. OrpaHunuenus (restriction/limiting conditions). 15
’ 5. MeTtoauka otbopa obpasuos (sampling technique). A
6. O6paboTka/noarotoska obpasuos (procedures). s
BBeAeHue 7. Martepuans! (materials).
N °
8. MMepemeHHble u usmepeHua (variables and Catagory Catagorys Catagoryy Catagoryd

BBeaeHue COCTOMUT U3 NoAPa3Aenos:

1. Onucanue npobnembl, C KOTOPOW CBA3AHO
uccneaoBaHUe UNU YCTaHOBNAEHUE HAaYYHOro
KoHTeKcTa (establishing a context).

2. O630p nuTepaTypbl, CBA3aHHOM C UCCNEA0BAHUEM
(reviewing the literature).

3. OnwucaHue 6enbix naTeH 8 npobneme mam Toro, 4To
eule He caenaHo (establishing a research gap).

4. ®opmynupoBKa Lenun uccnesosaHus (M, BO3MOXKHO,
3agav — stating the purpose).

5. OueHKa BaXHOCTU uccneposaHus (evaluating the
study).

Puc 1. HazsaHue pucyHKaIl

measurements).
9. Cratuctuyeckas obpaboTka (statistical treatment).

PesynbTathbl  06cyxaeHue

Pe3ynbTathl AatoTca 8 06paboTaHHOM BapuaHTe: 8 BUAE
Tabnuu, rpaduKos, opraHU3auMOHHbLIX UK

CTPYKTYPHbIX AUarpamm, ypasHeHun, potorpadui,
PUCYHKOB.

Ob6cyxaeHne — 3To uaeu, NPeANON0XKEHUA O NONYYEHHbIX
daKTax, cpaBHeHUe NoNyYeHHbIX COBCTBEHHbIX Pe3ynbTaTos
C pe3ynbratamu Apyrux aBTopos.

Tabnuua 1. Ha3saHue Tabnuupi

Heading Heading Heading
Item 800 790 4001
ltem 356 856 290
Item 954 875 976
Item 324 325 301
Item 199 137 186

| V P |

Aunarpamma 1. HazsaHue anarpammol

3aKsro4yeHue

B 3aKNOYEHUM MOXKHO:

* 0606WuTL pe3ynbraThl;

*  NPeanoXuTb NPaKTUYECKoe NpUMeHeHue;

*  NpeanoXxutb HanpasnexHue ana Byaywmx Mcchefo0BaHUNA.

Bubaunorpadpuueckunin cnucok
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Simon’s Conjecture
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* Implies the space is homotopy equivalent to a wedge

Michaela Coleman, Anton Dochtermann, Nathan Geist, and Suho Oh

Figure 3: A 2-clutter obtained from removing exposed

s, SUhO Oh Texa:

Introduction

In 1977, R. P. Stanley proved that h-vectors of
CM complexes are O-sequences [1]. For matroids,

Monomials of Spanning Trees

Important Bi-Coned Graphs

« Ferrers diagrams and Ferrers graphs
represent partitions of positive integers.

Introduction of spheres. edges from Ks. Note after each step we get a chordal he conjectured that such ©-sequences are pure. - T3 La ToX 3 ¥
Y ] b ® Implies that the Stanley-Reisner ring of the complex graph. Though small cases have been proven, this largely —_— —=iy
A simplicial complex is ‘shellable’ if one can glue together is Cohen-Macaulay. remains unsolved despite decades of attention. M
its faces in a nice way, similar to peeling an orange. Over 4 Simon's Conjecture, Version 2: Suppose C is a quotient . = & R h o I -

25 years ago R.S. Simon conjectured that a large class of
pure simplicial complexes is ‘extendably shellable’, mean-
ing that one can perform the shelling in a greedy way. To
this day, only a few special cases have been proved. Here,
we add to that list and describe some of the approaches
developed to attack the problem. There are many appli-
cations to combinatorics, algebraic topology, and commu-

A shellable complex A is said to be extendably shellable
if any partial shelling of A can be extended to a shelling
of A.

Simon’s Conjecture

The d-skeleton of a simplex (say on vertex set [n]) is

d-clutter. Then C contains an exposed circuit

Topology of the Clique Complex

* The clique complex of a d-clutter is constructed
by adding a simplex when its (d — 1)-skeleton is
contained in the clutter.

We prove Stanley’s h-vector conjecture in the case of
graphic matroids of bi-coned graphs by constructively
i ials from ing trees.

Bi-Coned Graphs

+A bi-coned graph is a graph that becomes coned

Bi-rooted forest

« Each spanning tree has a unique 2-edge-roooted forest.
+ To get the monomial of a spanning tree, assign variables

to each edge of its 2-edge-rooted forest.
« The degree of a monomial counts the number of

2-edge-rooted-forest

The Ferrers diagram and Ferrers graph of (4,3.2)

+ Complete multipartite graphs are of
great interest in combinatorics.

i algeba extendably shellable [2]. © The clique complex of a quotient d-clutter cannot after contracting some edge. The monomial at?ede g internally passive edges in the spanning tree.
D Known Cases Simon’s Conjecture has been established for have homology (holes) in > d — 1 [1]. =
efinitions d=0,1,2.n—1,n—2, and most recently, n — 3. The graph Kyss
b Pure Multicomplex of 2-Edge-Rooted Forests
Simplicial Complex: A simplicial complex A on a set V F ﬁ_ " ) g o i e
i ion of f V that i ki ragile Exchange Propert _—= . Fisasetol all possible divisors.
;;::k:;:ﬂ: i::b::: :nd -: .:i ‘:l;l‘:.“:: ":e' o ¥ g_ il Agraph A bi-coned graph « The O-sequence (fo, f1,. .., f) of F counts its monomials by degree. R
. Definition: A pair of k-subsets C and D satisfy the frag- + An O-sequence is pure if the maximal monomials of F have the same degree. . Tchies'f::"::::'meﬂg: J:m(f;‘:’ : oalogg':po';

ile exchange property (FEP) if there exists a sequence
of adjacent k-subsets

(3) A2-clutter on 6 vertices. (b) Its clique complex A.

h-vectors of Graphic Matroids

»

M(G) and is given by the last entry of the
h-vector of M(G).

Figure 4: Since Hy(A) # 0, this is not a quotient clutter. 2,2
C=AnAz -+ An=D R o TulB) ¢ bk « A spanning tree of a graph is a set of edges 'y Yy « n-coned and radius 2 graphs graphs may
v A2, . be resolved by a similar construction.
that connects every vertex and has no cycles. p—
such that CUD C A; Applications . are that ize linear I=. r 3 2 2
Two k-subsets are adjacent if they differ by one element. 8 Al decatiie wherdsichi et s contaliéd s independence. The matroid M(G) of a graph G is T Ty xy o
even number of (d + 1)-cliques is not a quotient the set of spanning trees of G.

An ordering of subsets {Ay,..., A which satisfies FEP clutter. — I_‘ H . 22 zy yz

for each 1 < j < i is called an FEP ordering « Large class of examples: pseudomanifolds : A coned oach Ronds
Figure 1. A 3-dimensional simplicial complex which is not Proposition: An FEP ordering is equivalent to a shelling ® Can show that a shellable d-dim complex on d + 3 — . x Y
pure. order. vertices is vertex decomposable. I

The graph K Spanning trees of K . References

Shellability: A pure d-dimensional simplicial complex A
is said to be shellable if there exists an ordering of the
facets Fy, Fy,..., F, such that for all k = 2,3,...,n the
simplicial complex induced by

-
(35 F) N

is pure of dimension d — 1

Example
Given the FEP ordering 1245, 1256, 1568, 5678, we ob-
serve that 2568 is a valid shelling step, but 2578 is not.
Try it! Verify that the order 145, 125, 256, 216 satisfies
FEP.
Applications
® We used FEP to establish Simon's Conjecture for
various cases of d = 3 (so far n = 7,8,9)
* Can use FEP to construct shellable but not
extendably shellable simplicial complexes.
« Connection to simplicial ridges of ‘chordal
complexes’.
® Shellings cannot get ‘stuck’ at matroids.

Quotient Clutters

® We can restate Simon's Conjecture using the

language of d-clutters, also known as d-regular ——————————— Merz; 30 - e 3
hypergraphs. Future Directions
* A quotient clutter C is a d-clutter obtained from —
the complete d-clutter K| by a sequence of o Can the DFEP be used to prove Simon's Conjecture
‘exT, NpeamMeT aocniawe!
removing exposed circuits. for d = 3 and arbitrary n? ov i o Hio niams preywea
* An exposed circuit is contained in a unique maximal © Does the clique complex of a stuck d-clutter with

clique.
® Special case, d = 2: chordal graph. A chordal

Figure 5: A 2-clutter that is not a quotient clutter by the
above result

© Since the clique complex A of a quotient clutter can
be assumed to be acyclic, it must have x(A) = 1.

© If we assume there are no d + 2 cliques, this gives a
lower bound on the number of circuits in a stuck
clutter

® For example, a stuck 3-clutter on 7 vertices must
have at least 30 circuits.

no d + 2 cliques always have nontrivial homology?
« Applications to shellings of matroids.

Figure 2: A shellable complex. Using the vertex labels, we %
can describe this shelling order as 145 — 125 — 256 — graph has no induced cycles of length 4 or more. Toarpans Marep xia Ta
216 References
1
s ! 2 5 ! 2 5 L 2 s 2 [1] A Dochtermann, Exposed circuits, linear quotients, and
Motivations: chordal clutters, peeprint, arXiv.org:1812,08128 (2018) ::"::_
® Gives an inductive and intuitive way to build a [2]  R.S. Simon. Combinatorial properties of cleanness. J.
complex. 4 3 4 3 4 3 4 3 Algebra 167 (1994), pp. 361-388
PucyHok 2 PesynsTam Ta BUCHOBKM @oTo
This research was funded under NSF-REU grant DMS-1757233 Nigme
. - Niamsc prcyrsa Qo

« Under some ordering, an edge in a spanning tree is
internally passive if replaceable by a “smaller edge.”

« The h-vector of M(G), (ho, hy, ..., h,), counts
the spanning trees of G by internal passivity [2].

| -

A pure multicomplex whose O-sequence s (1,2, 3,3,2).

(1) R Standey. Conen Macaulay
Combinatorks.

I TEPUTOPIANBHE BIAAINEHHA MAH YKPATHU I

®oTo |

Ha3Ba npoekTy ]

Nptasnuwe, IMA, MO SaTLKCSI ABTOPA, KNAC, 3AXNAA OCEBITH,
nywsy

Hayxomw xepiamm: NN, nocaga, Micue poSarn

BUMOTM A0
OPOPM/IEHHS
MNOCTEPA




HAYKOBA KOHOEPEHL,IA

1 AKTyabHICTb TeMun gocnigxeHHa 0,15

2 YITKICTb, NOTIYHICTb | NOCNIAOBHICTb BUK/IAAEHHA MaTepiany 0,2
3 KpUTUYHUIM aHani3 A4ocniaxyBaHoi Nnpobaemu i3 3a3Ha4YEHHAM
0COBMCTOro BHECKY Y4aCHMKa B i po3B’A3aHHSA 0,25

4 CaMOCTIMHICTb, OPUTiHANbHICTb | AOKA30BICTb cyaxkeHb 0,25

5 KynbTypa MOB/IEHHA, BiJibHE BONOAIHHA MaTepia/ioM, AOCTYMHICTb Ta

OPUTiHANBHICTL NOAaHHA IHPOPMaLLT, KBanipikoBaHe BeAEeHHA ANCKYCIT
(BMYEepnHICTb BiANOBIAEN | 3MICTOBHICTb, HAYKOBA KOPEKTHICTb MOCTaBAEHMUX
anTaHk) 015



Po3ainuv aHoTauji: aKTyanbHICTb ; MwKosaiscbke TeputopianbHe BiaaineHHa MAH YkpaiHu

npobnemaTmka pPilleHHS; pe3yabTaTy; AHoTauiA
BACHOBKM LI_Inman"a Bnaﬂ,mcnaB.Ceprlmosmq,
yuyeHb 11 Knacy MUKOMaIBCbKOro MYHILUMNaAbHOro
;IK ﬂlﬂ,rOTYBATM Koseriymy imeHi Bonogumunpa mmntposmya Hamku.
AHOTALLIKO? | |
HayKkoBunmn KepiBHUK: KpUCHHCbKA IpHa BonoanmumpisHa,
MWKONAIBCbKOro MyHiLMNaabHOro Koaeriymy imeHi B. [1. Yankn
AKTYAJIbHICTb . . _
HayKoBWI KOHCYNbTAHT: BopobinoBa Anna IBaHiBHa,
HA CAMOMY MOYATKY NMPABWJIA . .
B ORI, HATUCAHHA e T Qi3NKO-MaTEMATUYHUX HaYK, AOLEHT Kadeapun NpruKNaaHoI Ta
AKTYANBHOKO YUTAYY . . . .
OBCAT - HE BI/IbLUE 500 3HAKIB 3 BMLOI MaTeEMATUKN L‘|OpHOI\/\OpCb|'(OrO HaLIOHA/IbHOIO yHiBepcuTeTy im. [1.
POENEMY, 3K B PEEMHA HEBETIAK, BE3 SAHALTO
AOCNIIKYETE I CKNAOHUX KOHCTP'VKLI.M 13 M O rMﬂ VI
MIHIMAJIbBHUM BXXUBAHHAM
TEPMIHIB
BnactmnsocTi uncen ®iboHauyi BULLOTO NOPAAKY
I osyeare nowara A Toswo  [OC/IHMLbKY PODOTY NpUCBAYEHO aHanisy BnactusocTen yncen GiboHayui
PILUEHS BULLLOTO MOPALKY.
Erot e el I e ChopMyIbOBaAHO | 4O0BEAEHO HM3KA BNACTUBOCTEN NOB’A3aHMX 3i
5 KONETAM Y BALUIM gUCUUNAIHI . . . . .
TEOPETUAMI NUTARKS, 40 cneuiasibHUM BRopaaKyBaHHAM Yncen ®iboHauyi, TpiboHauui Ta yncen
BW BUKOPUCTOBYBAIU NMIA i .
£ Fos ®iboHauui n-ro NnopAaKy.
AHOTALIA MAE BYTW CTPOTOIO TA . .
I naxortioo ywuavitesonn. [106BY0BaHO HOBY MOC/IAOBHOCTI TOYOK BUAY
Am(F_mA~n;F_(m+1)"n;...;F_(m+p-1)"n) Ta 4OBEAEHO BNACTUBOCTI, AKi 3 HELO
, :
PE3YJ/IETATU I CKNALITb MPABU/IBHUI CNIUCOK NnoB A3aHl.
K/IIO4OBUX CNiB .
3anponoHOBaHO a/IbTEPHATMBHE A0BeAEHHA BJIACTUBOCTI 6 Ymncen
BU3HAYTE, [0 YOTO BK . . . . .
EeHong e v diboHayuyi, a came Te, WO By ab-AKi HOTUPK TOYKM NOCAIL0BHOCTI (Bn.) €
PO3KAXITb, HACKI/IbKU ggsuglr B%AMH%;'TI:‘{; :;TAIS/M: o
ool I MPEAICTAB/IEHI / IPOAHATI30BAHI .., KOMIJTaHapHNUMU.
«OCOB/IUBY YBAIY BYNIO . P
1P 10 TEMY, ROMOMOTA HANPABNEHO / PUAWEHO 0,8 JIOCTTIAMKEHO FTEOMETPUYHI IHTepnpeTaLLii LMX YnCe Ta 3anponoHo
3HAWTM HOBI MIAXOAU TA PE3Y/LTATI LOCAIAXKEHHA ..» TOLLO y . . . o . .
G BEKTOPHMI NiaxXia A0 AOCNiAKEHb BNIACTMBOCTEN NOCAiA0BHOCTI (Fn )Y

| ] Y e e N o



AK HAMMCaTt
MOTUBaAUINHWWA JTACT

NpasuibHO?
a8 A MoTuBaLiMHUN NUCT
5 1557’1 1 A Bumoeu 0o ochopmneHHA mMomusayiliHo2o aucma

MoTMBAUIMHNI NNCT — KOPOTKMIA (OA4HA-ABI CTOPiIHKM) NPO30BUIM TEKCT, AKNM
CYNPOBOAMKYE AOCAIAHNLBKMA MPOEKT | BigoOparkae TaKe: ® MNPUYUHMK, WO
CMNOHYKaAM aBTOpPa A0 BUMKOHAHHA AOCNIAHULBKOIO NPOEKTY;

® 0COOUCTI UiHHOCTI;

® NOACHEHHA, WO AOCAIAHNK XO4e 3MIHUTK CBOIM MPOEKTOM;

* KMM aBTOP 6aunThb cebe B ManbyTHbOMY.

IAKEeHKR

MomuseauyjilHul n1ucm mae poskpumu make: LUnunbkKa

* AK BUHMKNA iAea AOCNIAKEHHA, WO HALWTOBXHYN0 Ha HEl; Bnap,ucnas

e aKki bynm etanu peanisauii, nepebir AgocnigKeHHA (HanpuKkaaa: et
cneLjianizoBaHi Kypcu, NpocayxaHi 3a HaNPAMOM AOCAiAXKEHHSA (Y ToMmy 4yunchi
OHJ1aMH), NiTHI WKOM, iHWIi OCBITHI/HAYKOBI 3aX04M, NMCTYBAHHA 3 €KCnepTamMy,
nybniyHi 3axoAM 3 BiAMNOBIAHOI TEMATWMKM, AKi BiABiAyBaB aBTOP, MOI3AKM,
ekcneanLii Towo);

* AKi TPYAHOLL NocCTanu nepen AOCAIAHWUKOM Y npoueci poboTn Hapg,
NPOEKTOM.

. . . XY . .
T A S I A R e~ P o o~ 1L b MR~ T~ 11—~
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M BIAAITEHHA MATEMATUKW

MWKOJTAIBCbKOIO TEPUTOPIA/IBHOIO
BIAAITEHHA MAH

Ceku,il
MaTemaTuku

[MpUKNagHOI MaTeMaTUKH

MaTtemaTU4HoOro
MOAENOBAHHA

https://manmathmk.wordpress

.com

7
@®

HayKoBM KEPIBHMK BigAiNeHHS
MaTeMaTUKM MUMKOAIBCbKOTO
TepuTopianbHoro sigaineHHAa MAH

Bopobliosa Anna lsaHisHa

KaHouoam ¢i3uKo-
MamemMamu4yHUX HayK, 00ueHm
Kaghedpu iHpopmauiliHux
IHMeneKkmMyanbHUX cucmem
HYopHOMOPCbKO20 HAYIOHA16HO20
yHisepcumemy im.. 1. Mozaunu

manvorobyova@gmail.com
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MAH. Muxoaaie.
Mamemamuxa

INTERNATIONAL COMPETITIONS FOR YOUNG RESEARCHERS

Il ETAN BCEYKPAIHCBKOIO KOHKYPCY-3AXUCTY HAYKOBO-

OOCNIAHAUBKUX POBIT YUYHIB-UNEHIB MANOI AKAQEMII
HAYK YKPATHW (M.KHWIB).

BXIOHE TECTYBAHHA
KOHKYPCHI POBOTHU TA NPE3EHTAUII
KOHTPONBHI POBOTH 3 OUIHKOBAHHA 3HAHB

MAH. TONOBHA MATEMATHUYHI ONMIMMIAOKX

YMOBMW NPOBEOEHHA Il ETANY BCEYKPAIHCbKOTO
KOHKYPCY-3AXWUCTY HAYROBO-JOCNIAHWUBKWAX POBIT
YUYHIB-UNMEHIB MANOI AKAQEMII HAYK YKPATHW
DOTO-3BIT MAH 2020 UNEHW WYPI
LWKONA NPO®ECOPA B. M. NEWOYPH

MPOrPAMW 3AXUCTY OBPATHWW 3B’A30K

MAH. MuKonais. MatematuKa —
BigaineHHA maTemaTuku ...

https://manmathmk.wordpress.com/

man-program-2020

program-201%-man

MISCTEPCTI0 OCUITI | RAYRH SICPAM
SAUIOHANSHIR EHTP MAH YXPAIHI- e
SSATT Sy TNS) KW JOROAASCM cotpe I\

MNporpama KOHKYpCY-3aXMUCTy BigAiNeHHA MaTeMaTUKKU YYHIB-
yneHis MAH MukonaiBcbKoro 'repuroplanbuoro BiAAINEGHHA
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==wo. NpUHUUN KpanHbe
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NEPENNA 2:11:16
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Mana axagemin vayx |

PRLLAM | APy e
3 Mana axanemin Hayx |

NEPETNA 1:24:34

=== MNigpaxyHok asoMm

4 Mana axanemin wayx |

=~==. lapHicTb
BArwt s
5 Mana axanemin wayx |

Svdism wpsinr

MATEMATHKA AK
IHCTPYMEHT MHUCJIEHHA rpa¢" (CTGﬂiHb B

Mana axanemin wayx |

OHnaviH pecypcn MAH
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NMPUHUWIM «BY3bKUX MICLUb»

O

!
‘\_
Tapac THHOWKEEHY,

b

Nepwa noxyin T MAMIMOAT Qiven 0 MATEMATI S g



http://man.gov.ua/ua/activities/online_navchannya
https://www.youtube.com/user/MAcSUkraine
https://m.youtube.com/watch?v=b9YCso1FNtw&list=UUroM6ZuIDfgXSTONFJY4TLQ&index=32
https://www.youtube.com/watch?v=xFVdfk7KzB0&list=PLffzypciL6QJjsirMEHnZOOHwqcYmrZlO
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