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Tém tit

Trong bai viét nay, chiing t6i trinh bay viéc van dung mét sé 16p do thi co ban vao gidi cdc
bai todn trong chirong trinh Todn chuyén va trong cdc ky thi hoc sinh gioi. Chiing t6i dé xudt mét
quy trinh gitip mé hinh héa bai todn so cdp thanh bai todn do thi, qua dé khai thdc dwoc cdc dinh
I va tinh chdt ddc trung cia do thi d@é tim 1oi gidi ngdn gon va sang tao hon. Bai bdo minh hoa
quy trinh ndy bang cdc vi du cu thé, trong d6 cé cdc bai todn tir VMO va IMO. Déng gdp chinh
ciia bai viét la lam ré quy trinh ba bude va cdch chuyén doi ngon ngiv dé giai mot bai todn cu the,
tir @6 nhan manh kha ndng iing dung triec tiép trong day hoc, khdc véi cdc tai liéu triede chii yéu
tap trung vao 1y thuyét. Qua dé, chiing t6i mong muon gép phan giip gido vién va hoc sinh nhin

nhén ré hon vai tro ciia Iy thuyét do thi trong boi dwdng hoc sinh chuyén Todn.

Tir khéa: Ly thuyét do thi, M6 hinh hod, Todn chuyén, Todn hoc sinh gioi.

Trich din: Nguyén, M. T., & Ngé, T. P. (2026). Ung dung mét s6 16p dd thi trong ndi dung mén
toan danh cho 16p chuyén vao viéc giai mot s6 bai toan trong céac ky thi hoc sinh gioi. Tap chi
Khoa hoc Pai hoc B&ng Thap - Chuyén san Khoa hoc Xa hgi va Nhan van, Online First, 1-12.
https://doi.org/10.52714/dthu.ssh.3034.2041

Copyright © 2026 The author(s). This work is licensed under a CC BY-NC 4.0 License.


https://doi.org/10.52714/dthu.ssh.3034.2041
https://doi.org/10.52714/dthu.ssh.3034.2041

Tap chi Khoa hoc Pai hoc Pong Thép, Online First (2026): 1-12




Tap chi Khoa hoc Pai hoc Pong Thép, Online First (2026): 1-12

APPLICATIONS OF SOME GRAPH CLASSES IN SOLVING
MATHEMATICAL OLYMPIAD PROBLEMS FOR GIFTED STUDENTS

Nguyen Minh Tien' and Ngo Tan Phuc**

!Student, Faculty of Mathematics - Informatics Teacher Education, School of Education, Dong
Thap University, Vietnam

’Faculty of Mathematics - Informatics Teacher Education, School of Education, Dong Thap
University, Vietnam

*Corresponding author, Email: ntphuc@dthu.edu.vn
Article history
Received: 24/12/2025; Received in revised form: 11/7/2026, Accepted: 21/7/2026
Abstract

This paper presents the application of fundamental graph classes to solving problems in
the mathematics curriculum for gifted students and mathematical olympiads. A procedure is set
to model elementary problems as graph problems, thereby leveraging graph theorems and
characteristic properties to derive solutions that are both concise and creative. This paper
illustrates this procedure through specific examples, including problems selected from the VMO
and IMO. The main contribution of this paper is to clarify a three - step procedure and the process
of transforming between languages to solve a specific mathematical problem, thereby
highlighting the direct applicability in teaching, in contrast to previous studies that primarily
focus on theoretical aspects. Consequently, it contributes to enhancing teachers' and students’
insight into the role of graph theory in fostering gifted mathematics students.

Keywords: Graph theory, Mathematical modeling, Olympiad problems, Specialized mathematics.
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1. Mé diu

Ly thuyét d6 thi 1a mot linh vie Toan hoc kha doc 1ap, d& tiép can va co rt nhidu tng dung
trong cac nganh khoa hoc khac nhau. Xu hudng st dung 1y thuyét do thi trong cac ky thi chon
hoc sinh gioi ciing dugc thé hién rd nét gan day. Noi dung nay dugc dua vao giang day cho hoc
sinh pho thong trong Chuong trinh gido duc phd thong mén Toan ban hanh kém theo Thong tu
32/2018/TT-BGDDT ngay 26/12/2018 ctia B Giao duc va Pao tao. Theo d6, ndi dung day hoc
mon Toan danh cho hoc sinh 16p 11 ngoai cac ndi dung cb dinh trong sach gido khoa con c6 ba
chuyén d& gdm Phép bién hinh phang, Ly thuyét do thi va Mot s6 yéu td v& ki thuat. Bén canh
do, 1y thuyét do thi ciing xuat hién trong ndi dung day hoc mén Toan danh cho 16p chuyén theo
Thong tu 22/2025/TT-BGDPT ngay 30/9/2025 ctia Bo Gido duc va Pao tao. Kién thic vé 1y
thuyét do thi duoc quy dinh trong Céng vin nay 1a mé rong va nang cao hon so véi ndi dung danh
cho hoc sinh pho thong.

Chung toi nhan thy réng ly thuyét do thi 1a mot cong cu manh mé nhung chua duoc khai
thac séu trong chuong trinh pho thong. Nhiéu bai toan trong cac ky thi ‘hoc sinh gioi, du khong
dugc phat biéu dudi dang do thi, nhung lai c6 thé duoc giai mot cach ngin gon, sang sua hon néu
biét md hinh héa bang ngdn ngir dd thi. Trong nudc va trén thé gisi, da co nhidu tac gia nghién
ctru vé viée ung dung 1y thuyét d6 thi dé giai mot sb bai toan so cap. Chang han, Green (2002) da
nghién ctru tmg dung dinh Iy Ramsey vao viéc giai mot s6 bai toan IMO, Nguyén (2008) da tim
hiéu viéc giai mot sO bai toan c6 thuat toan cho hoc sinh chuyén tin bang céach st dung ly thuyét
db thi phang va sic sb trén db thi, Holton (2009) da gi61 thiéu cac phuong phap tlep can bai toan
Olympic toan hoc, bao gém ca viéc sir dung ly thuyét @b thi nhu mét cong cu hd trg giai toan,
bang va Lé (2012) da trinh bay kha day du vé cac khia canh khac nhau cua ly thuyét do thi va
viée van dung dé giai mot sd bai toan so cip, Nong (2016) ciing tim hiéu viéc giai mot sé bai toan
thi hoc sinh gioi nho vao d6 thi phang va cdy trong dd thi, Li va cong su (2020) da st dung biéu
dién do thi & mo hinh hoa va giai quyét cc bai toan toan hoc duoc phat biéu bang ngon ngu tu
nhién, Suksompong (2020) da nghién ctru img dung ciia chu trinh trong do thi vao viéc giai mot
s6 bai toan Olympic toan hoc, Wahyuningsih va cong su (2020) da phat trién cong cu hoc tap truc
tuyén dé day ung dung ly thuyét do thi trong giai toan sang tao, L& (2018) va L& (2021) da nghlen
ctru mot s6 ing dung ciia phép t6 mau dd thi, Lipovetsky (2023) da tong hop cac k¥ thuadt giai bai
toan Olympic toan hoc, trong d6 dé cap dén vai tro cta 1y thuyét do thi... Tuy nhién, cac tai liéu
trén con nang vé tinh hoc thuat va chua cha trong vao tinh su pham cta van dé nghién ctru. Pic
biét, cac 16p do thi xuat hién trong tai liéu trén chua mang tinh hé thong theo Chuong trinh giao
duc phd thong 2018 va Thong tu 22/2025/TT-BGDPT vé cac ndi dung day hoc cho hoc sinh
truomg chuyén, cho thdy con mot khoang tréng nghién ciru can duge bd sung va hoan thién.

Xudt phat tir thyc tién d6, bai viét nay nham gidi thiéu cach van dung mét sb 16p db thi co
ban (nhu d6 thi hai phan, d6 thi ddy du, do thi phing, ma tran ké,...) vao viéc giai cc bai toan
quen thudc va nang cao trong chuong trinh danh cho 16p chuyén. Dya trén cac tai liéu tham khao,
dic biét 1a Lé (2017) va Nguyén (2014), bai viét trinh bay c6 hé théng quy trinh ba buéc md hinh
hoa bai toan phd thong thanh bai toan d thi. Piém ndi bat cua bai viét 1a 1am rd viéc chuyén doi
ngon ngit gilra tinh chét ctia dd thi va gia thiét ctia bai toan, minh hoa bé“mg cac vi du thuc té tir
cac ky thi VMO, IMO,... Cac bai toan dugc chiing t6i lya chon la nhitng bai toan c6 trong cac
cudc thi gan nhat hodc dién hinh nhét cho cac 16p d thi. Quy trinh ba budc va cach chuyén doi
ngdn ngit duoc 1am rd, qua dé gitip gido vién va hoc sinh c6 mot phuong phap tiép can nhit quan
khi gdp cac bai todn c6 thé mo hinh hoa bang do thi. Dac biét, bai viét mang tinh thoi sy khi cap
nhat mot sb bai toan xuat hién gan day trong cac ky thi do By Gido duc va Pao tao to chirc. Vé
tiéu chi lya chon cac bai toan minh hoa, ngoai tinh thoi sy, ching t6i con tap trung vao cac bai
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toan lién quan dén cac 16p d0 thi dugc quy dinh trong Thong tu 22/2025/TT-BGDDT ngay
30/9/2025 cua B Giao duc va Pao tao.

2. So lwge vé do thi

Trong phan nay, chiing t6i nhac lai mot s6 khai niém co ban vé Iy thuyét do thi theo cac tai
liéu (Rosen, 2007) va (Ngo, 2004).

Mot d6 thi vé huéng 1a mot bo G = (V, E) bao gdm mot tap hop V' cac diém (con goi 1a
dinh cua d6 thi) va mot tap hop E cac doan thang hodc duong cong ndi cac dinh d6 (con goi 1a
canh cia dd thi). Canh ndi hai dinh 4, B dugc ky hi¢u 1a AB hoac BA. Néu hai ddu mut ctia mot
canh trung nhau, canh d6 goi la khuyén. Hai dinh A, B dugc goi la ké nhau néu ton tai mot canh
nbi chung. Mot dinh khong phai diu mut ctia bt ky canh nao goi 1a dinh ¢é ldp. Do thi vo huéng
khong c6 khuyén va khong co canh kép duoc goi 1a do thi don.

Vi du 1. D6 thi vo huéng G = (V, E), trong d6 V = {4, B,C} va E = {AB, AC} dugc minh
hoa bo1 hinh vé sau:

Ae — o3
\.O

Hinh 1. Do thi vé huéng

Trong mot dd thi G, mot day canh ndi tiép (hai canh ndi tiép 12 hai canh c6 chung mét dinh)
AB,BC,CD, ..., MN, NP dugc goi la mét duong di tr dinh A (dinh dau) dén dinh P (dinh cudi),
ki hiéu ABCD ... MNP. Mot duong di dugc goi la mot chu trink néu dinh dau va dinh cudi trung
nhau.

D6 thi vo hudng G duoc goi 1a lién théng néu gitta moi cip dinh phéan biét bt ky ciia no
déu co6 duong di. Cho d06 thi G, duong di di qua moi dinh ciia G va moi dinh ding mot lan dugc
goi 1a duong di Hamilton trong G. Mot duong di Hamilton ma dinh dau trung voéi dinh cudi thi
duoc goi la chu trinh Hamilton trong G.

3. Ung dung mé diu

Trong phéan nay, ching t4i trinh bay lai mot két qua kinh dién trong ly thuyét do thi, d6 la
Dinh 1i bat tay va mot s6 ung dung cua Dinh li nay.

Cho db thi G, gia st A 1a mot dinh bét ki cua d6 thi. S6 canh phat ra tai A duogc goi l1a bdc
cua A, ki hi€u d(4).

binh i 1 (Dinh li bat tay). Trong mot do thi vé huéng G = (V, E), tong tdt cdc cdc bdc ciia
cdc dinh bang hai lan tong tat cd cdc canh cia G, nghia la:

Zd(v) = 2|E].

Y tuéng chirmg minh: Vi mdi canh trong d6 thi vo huéng ndi hai dinh lai v6i nhau, nén khi
tinh tong bac cua tat ca cac dinh, moi canh s€ dugc dém diung hai 1an (moi lan cho moi dau mut
ctia n6). Véy téng bac cua tat ca cac canh chinh bang hai 1an s canh trong dd thi. O

Chung ta xét mot tinh hudng thuc té c6 thé img dung ngay Dinh 1i trén nhu sau.

Bai toan 1. Mot nhom sinh vién c¢6 11 thanh vién. Budi hop dau tién ctia nhém vao dip
dau nam hoc. Ban An da phat hién ra di€u tha vi rang moi ban trong nhom da quen ding 3 ban
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khéc. Ngay lap tuc ban Binh ding Ién bac bod phat hién doé. Trong hai ban An va Binh, ai néi
dtng? Vi sao?

Loi giai:
Cich 1: Lap luin bang ngon ngir thong thuong
Gia sir phat hién ctia An 13 ding, nghia 1a mdi ngudi quen diing 3 ngudi khac trong nhom.
_ Vinhém c6 t?i’t ca 11 thanh vién va mdi nguoi quen dung 3 nguoi, nén c6 tat ca 11.3 = 33
moi quan h¢ tinh tir tat ca cac thanh vién trong nhom
Mdi mdi quan hé giira hai nguoi trong cach dém trén dugc tinh 2 lan.

Do d6, s6 mbi quan hé thuc su phai bing 32—3 = 16,5. Piéu nay v6 1y vi mbi quan hé giita
hai ngudi phai 1a mot s6 nguyén.

Vay diéu trén mau thuin voi gia thiét.

Do do, phat hién cia ban An vé sb ngudi quen clua mdi ban trong nhom 1a sai. Do do,
ban Binh néi dung.

Cich 2: Lap luin bang 1y thuyét do thi

Dua vao gia thiét ciia bai toan, ta chuyén bai toan vé ngon ngit d6 thi véi 11 sinh vién
tuong trng voi 11 dinh ciia do thi va canh ctia do thi bi€u dién cho sy quen nhau cua 2 ban.

Vi mdi ban déu quen biét véi dung 3 ban, nén mdi dinh cta dd thi déu co bac 1a 3.
Theo Pinh li bt tay, s6 canh cua d6 thi la 32—3 = 16,5 (V0 Iy).

Phét hién cta ban An vé sb ngudi quen cua mdi ban trong to 1 sai. Do d6, ban Binh
no6i dang. O

Théng qua hai cach giai cu thé cua bai toan trén, chung ta thiy rang viéc van dung ly thuyét
d6 thi vao giai toan s€ giup chung ta tu duy, dinh hudng giai bai toan theo goc nhin tong quat. Tur

do, ching toi dé xuét nhitng luu ¥ va quy trinh 3 bude vé viéc tng dung 1y thuyét do thi dé giai
bai toan pho thong

~ Luuy 1 (L&, 2017, tr. 33-34). M6t s6 ddu hiu bai toan ¢6 thé mo hinh héa thanh mot van
dé ciia 1y thuyét do thi.

Khi mé hinh héa mét bai toan bang 1y thuyét d thi, ta chuyén cac ddi tuong va cac quan
hé trong bai toan gdc thanh cac dinh va cac canh trong bai toan do thi. Chang han & Bai toan 1,
mdi hoc sinh twong tmg véi mdi dinh va hai hoc sinh quen biét nhau twong tmg véi mot canh ndi
hai dinh trong d6 thi.

Luu y 2 (L&, 2017, tr. 33-34; Nguyén, 2014, tr. 14-15). Khi ding 1y thuyét do thi dé giai
bai toan goc, ta can thuc hién 3 budc sau:

Bude 1. Xac dinh cac dbi tugng va cac quan hé trong bai toan gbc chuyén thanh cac dinh
(1a cac diém trong mat phang hoac khong gian) va céc canh (hay cung).

Ta can cht ¥ tinh chét cta cac quan hé dé xay dung cac dd thi thich hop. Chéng han, quan
hé giita cac ddi twong co tinh dbi xtmg (khong cé tinh ddi ximg) tuong tmg vai dd thi vo hudng
(c6 hudng); quan hé gitra cac dbi twong c6 nhiéu tinh chat khac nhau tuong Umg v6i t6 mau do
thi; quan hé giira cac ddi twong chia 1am hai loai trong (mg v&i dd thi hai phan; quan hé giira cac
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d6i twong lién tiép nhau tuong g véi duong di hodc chu trinh; quan hé khép kin giita cac dinh
va canh tuong tng voi do thi lién thong.

Budre 2. Dya vao cac két qua cua Iy thuyét d6 thi hodc bang 1ap luan truc tiép, ta tim ra dap
an cua bai toan do thi.

Budre 3. Phat biéu lai két qua thu dwoc vé ngdn ngit cia bai toan gbc.

Chung ta 1am rd quy trinh ba budc ¢ trén thong qua viée giai mot sd bai toan sau day.

Bai toan 2 (IMO 1988). Gia str n 1a mot s6 nguyén duong va Ay, Ay, ..., Appiq 12 céc tap
hop con cua mét tap hop B cho trudc.

Gia sir rang

(1) M&i A; c6 ding 2n phan tir;

(2)Mdi4; NA; (1 < i <j<2n+ 1) co ding mot phén tir;

(3) M&i phan tir cia B déu thudc it nhét hai tap con A;.

Hoi véi gia tri ndo cta n thi ching ta c6 thé danh dau moi phan tir cia B boi cac con s6 0
va 1 sao cho A; c6 ding n phan tor dugc danh so6 0.

Loi giai:

Trude tién ching ta chimg minh riang diéu kién (3) c6 thé duoc thay thé boi diéu kién

(3°) Mbi phan tir cia B déu thudc diing hai tap hop con A;.

That vay, gia st ton tai mot phan tir ay € B va ay € A; N A; N Ag. Theo diéu kién (2) thi
moi tap con khac A;, Ay, A; s€ c6 chung mot phan tir véi 4;. Co 2n — 2 tép con loai nay. Cac phan
tur trong A; gom ag va 2n — 2 phan tr chung véi cac tap noéi trén. Vay so phan tir trong A; 1a 1 +
(2n — 2) = 2n — 1. biu nay mau thuan vdéi dicu kién (1). Do @6, moi phan tir cia B déu thudc
dtng hai tép con A;.

Tt nhéan dinh trén, ching ta s€ phan tich bai toan va xay dung 101 giai theo quy trinh ba
budc 6 trén nhu sau.

Budére 1. Xac dinh cac ddi twgng va cac quan hé trong bai toan gbc. Ta c6 thé xét mot do
thi v6i cac dinh v; dai dién cho mot tap hop A; va moi canh (v, v)) = e; (1 <i,j <2n+1,i #
J) dai dién cho phan tir chung ctia A;, A;. Khi d6 d thi thu dugc 1a d6 thi ddy di Koy q.

Van dé cuia bai toan tro thanh: Véi gia tri ndo cua n thi chung ta c6 thé danh dau cac canh
cua do thi K544 1a 0 va 1 sao cho c6 diing n canh bat ky dugc danh so 07

Budre 2. Dya vao cac két qua cua 1y thuyét d6 thi hodc bang 1ap luén truc tiép, ta tim ra dap
an cua bai toan do thi. Trong li thuy€t do thi, ta biét K,,,, c6 n(2n 4+ 1) canh. Néu yéu cau cia
viéc danh s6 c6 thé lam duoc, thi co %n(Zn + 1) canh dugc danh $6 0. Vithén phai la s6 chén.

Nguoc lai, nfu n=2m 13 chin, chung ta gin canh (V;,Vi_m), (Vi Viema1)s oo
(i, vi21), Wi, Vig1), o, W Vi), i = 1,2,...,2n+ 1 1a 0, néu khéng thi 1a 1 trong Kopiq.
Phuong phap nay dap ung y€u cau (chtl y v(zn11)+i = V;)-

Vay n 1a s6 chin thi thoa yéu ciu bai toan.
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Budre 3. Phat biéu lai két qua thu dugc vé ngdn ngir clia bai toan gde. Vi n chin thi chiing
ta co thé danh dau moi phan tir cia B bdi cac con so 0 va 1 sao cho 4; c6 ding n phan tir dugc
d4nh $6 0. O

Trong Bai toan 2, néu giai bang phuong phap truyén thong thi phai ding nguyén li Dirichlet
va cac phép dém phu:c tap, kho khai quat hoéa. Trong khi, ding phuong phap d6 thi thi rd rang
truc quan hon, dé kiém chimg va c6 thé minh hoa véi n nho.

Trong phan con lai cia bai viét, quy trinh ba budc & trén s& dugc 4n di. Chung t6i chi trinh
bai 101 giai ngén gon cho cac bai toan.

Bai toan 3 (Dé minh hoa mén Toan tt nghiép THPT 2025). M&t trd choi dién tir quy dinh
nhu sau: C6 4 tru 4, B, C, D vdi s6 luong céac thir thach trén dudng di gitra cac cip tru duoc mé ta
trong hinh bén. Ngudi choi xuét phat tir mét try ndo dé, di qua tat ca cac tru con lai, mdi khi di
qua mot tru thi try do s€ bi pha huy va khong thé quay trd lai tru d6 dugc nita, nhung ngudi choi
van phai trd vé tru ban dau. Tong s thir thach cta duong di thoa man didu kién trén nhéan gia tri
nh nhat 1a bao nhiéu?

A

Be T o

Hinh 3. Pé minh hoa mon Toan tét nghiép THPT 2025

Dbi voi bai toan nay, ta can kiém tra 24 truong hop dé tim ra duong di thoa yéu cu bai
toan. Tuy nhién, viéc mo hinh hoéa bai toan bang d6 thi gitp rit ngan dang ké qua trinh giai va
lam ndi bat hi€u qua cia viéc van dung ly thuyet do thi.

Loi giai:
Dua vao gia thiét ciia bai toan, ta dua bai toan vé ngon ngir d6 thi v6i 4 try trong tmg véi

4 dinh, cac dudng di gitra hai try twong Umg vdi cac canh va so thir thach trén duong di tuong g
v6i trong sé cia canh trong dd thi.

Vi vai tro ctia cac dinh trong dd thi nay 1a nhur nhau nén khong mét tinh tong quat ta gia st
dinh dau la A. Khi d6 yéu cau bai toan tré thanh tim duong di ngan nhat ciia mot chu trinh
Hamilton ¢6 dinh dau 1a A. Tat ca cac chu trinh Hamilton ¢6 dinh dau 1a A d€u thuéc mét trong 3
loai sau:

ABDCA c6 tong d6 dai 1a 46, ADCBA c6 tong d6 dai 1a 45, ACBDA c6 tong d6 dai 1a 43.

Do d6, tong sb thir thach cua duong di théa man yéu ciu bai toan nhan gia tri nho nhét 1a
43.0

4. Do thi hai phan

Trong phan nay, ching t61 minh hoa mét img dung cua d6 thi hai phan vao viéc giai quyét
mot tinh hudng cu thé trong ky thi hoc sinh giéi Toan cap Qudc gia.
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D6 thi hai phan (46 thj ludng phan) 1a do thj ma trong do céc dinh ¢ thé dugc chia thanh
hai tap khong giao nhau sao cho khdng c6 canh noi hai dinh bat ki thudc cung mat tap. Mot do
thi G 1a d6 thi hai phan khi va chi khi moi chu trinh trong G déu c6 do dai chan.

Vi du 2. Xét hai db thi sau:

o
.
\ S,
.
Hinh 4. P6 thi G Hinh 5. P6 thi H

D4 thi G 1a @6 thi hai phan vi ta thiy d6 thi thoa man diéu kién cta dinh nghia ctia do thi
hai phan hodc ta c6 thé kiém tra va thay rang cic chu trinh ctia do6 thi déu c6 do dai chan.

D6 thi H khong 1a d6 thi hai phan vi n6 ton tai mot chu trinh 1é.

Bai toan 4 (VMO 2024). Trong khong gian, cho da dién 16i D sao cho tai mdi dinh ctia D
¢6 dung mot sb chﬁn cac canh chira dinh d6. Chon ra mét mat F cua D. Gia st ta gan cho moi
canh ciia D mot s6 nguyén duong sao cho diéu kién sau duoc thoa ‘mén: voi moi mat (khac mat
F) cta D, tong céc s0 dugc gan voi cac canh cua mat do la mot sd nguyén duong chia hét cho
2024. Chung minh rang téng cac s6 duge gan véi cac canh cua mit F ciing 1a mot s6 nguyén
dwong chia hét cho 2024.

Loi gidi:

Vi D 1a da dién 16i ma mdi dinh co6 ding mot sb chin cac canh chua dinh d6, nén khi ta
nhung D vao mat phang ta dugc do thi phang G véi cac dinh c6 bac chan.

Ta goi G' 1a dd thi ddi ngau cta G, dugc xac dinh nhu sau: mdi mién caa do thi G 1a mot
dinh trong d6 thi G'; moi canh cua do thi G’ twong g véi mot canh chung ctia hai mién trong d6
thi G. Khi d6, G' cling 1a mot do thi phang.

Tir day ta thiy rang cic mién ctia d6 thi phing G’ chinh 1a cac dinh ctia d6 thi G. Vi G 1a do
thi c6 cac dinh déu c6 bac chan, nén moi mién trong G’ déu co bién 1a cac chu trinh d6 dai chan.
Do d6 G’ 1a do6 thi hai phan. Ta chia tap dinh cta do thi nay thanh hai tp roi nhau A va B. Tuong
ung, ta danh dau cac mat ctia da di€n 161 D thanh hai loai A va B. Khong mat tinh tong quat, gia
st mat F dugc xep vao loai A.

Goi Sy la téng cac canh cia cac mat loai A va khac F, Sg, l1a téng cac canh cua cac mat loai
B va S 1a tong cac canh cia mat F. Ta co6 tong cac canh cla cac mat loai A cling 1a tong cac canh
cua cac mat loai B, nghia la:

Sy + Sp = S5.
Suy ra:
SF = SB - SA'
Theo gia thiét, S, : 2024 va Sp : 2024. Nén Sy : 2024. O

5. Tinh lién thong cia do thi



Tap chi Khoa hoc Pai hoc Pong Thép, Online First (2026): 1-12

Trong phén nay, ching t6i nhéc lai khai niém ma tran ké cia d6 thi va ung dung ctia n6
trong viéc khao sat tinh lién thong. Qua day chung ta cling thay lgi ich cua viéc tinh Iuy thira ma
tran.

Giastt G = (V,E) 1amot do thi voi V = {vy, vy, ..., v, }. Khi 46 ma trdn ké cia db thi G 13 ma tran

ai; Q12 .. Qqp
=\ i) T\ P I
n1 QAp2 - Qpp
Y _ 1,(17i,17j)€E,
frong 40, dij =1, (v, vj) € E.

Pinh li 2 (Rosen, 2007, tr. 688). Cho G = (V, E) la mét do thi véi ma trin ké A theo thir
ti cdc dinh vy, 1 = 1,n (voi cac canh vo huong hay canh boi, co thé ¢6 khuyén). S6 cdc duong di
khac nhau do dai r, tir v; den v; trong do v la mot so nguyén duong, bang gia tri cua phan tir
(i,)) cia ma trdn A".

Hé qua 1. Cho do thi G = (V, E) ¢6 ma trdn ké la A. Khi do:

(1) Phan tir Sy cua ma trgn
S=A+A + -+ A" =(Sy)
chinh la tong s6 dwong di c6 o dai tir 1 dén n tir dinh v; dén V.

(2) Néu moi phan tir Siy déu khdc 0 thi ¢6 it nhat mot dwong di tir v; dén v; (hay do thi lién
thong). Nguoc lai néu ton tai S = 0 thi khong c6 duong di tir v; dén vj (hay do thi khong lién
thong).

Bai toan 5. Cho d6 thi co tap dinh {4, B, C, D} va tap canh {AB, AC, BD, CD}. Chi ra cac
duong di d¢ dai bang 3 tir dinh A dén dinh C trong do thi trén. Xét sy lién thong cia do thi.

Ae — B
Hinh 6. Minh hoa Bai toan 5
Loi gidi:
Theo gia thiét, ta c6 ma tran ké cua dd thi da cho theo thit tu A, B, C, D 1a
1 0

1

0
A=11 o
1

O R RO
_ oo
O R KR

Do do,

10



Tap chi Khoa hoc Pai hoc Pong Thép, Online First (2026): 1-12

A3 =

S ao
S oo
S oo
= RN

Theo Dinh 1i 2, ¢6 ding 4 dudng di ¢6 df dai bang 3 di tir A dén C. Kiém tra tryc tiép trén
d6 thi ra thiy cac duong di thoa bai toan 1a ABDC, ABAC, ACAC, ACDC.

Tiép theo, dé xét tinh lién thong cua do thi, ta can tinh toan mét s biéu thirc sau.

2 0 0 2
02 20
242 —
Taco A° = 02 2 of
2 0 0 2
0 1.1 0 2 0 0 2 21 1 2
. 1 0 0 1 0 2 2 0 1 2 2 1
f o 2 _ —
KhidoS=A+4"={1 o 0 1)T{0o 2 2 o)7|(1 2 2 1}
011 0 2 0 0 2 21 1 2
Vi cac phan tir ciia ma tran S déu khac 0 nén db thi da cho lién thong. [

* Tém lwgt cac 16p do thi dwoc khai thac trong bai bao

Bang 1. Tém tit cac 16p do thi va ing dung

Vidu (AR s . o £ Dinh ly/ o g
minh hoa Lép do thi | Dinh nghia/Tinh chat K§ thudt chinh Dang bai toan
Baitoan 1 | D6 thi Cac canh khoéng co Dinh I bit tav: Bai toan dém, tinh

v0 hudng hl‘rc'mg;' bac cua dinh : y: cl}ﬁn - 1é, quan hé
bang s6 canh ké véi dinh. doi xting.
8802 > dw) =2lE| g
veEV

Bai toan 2 | D6 thi dﬁy du | Luén ton tai mot canh | Pém canh, phan | Bai toan to hop,
noi gilra hai dinh; moi | hoach canh, t6 mau. | phan hoach tap hop.
dinh ¢6 bac n—1; ¢b
n(nT_l) canh.

Bai toan 3 | Do thi co Méi canh d}rqc gan mot | Bai toan tdi wu. Bai  toan tim

trong so sO (trong s0). duong di ngan
nhat/dai nhat.

Bai toan 4 | Do thi Céac dinh chia thanh hai | Khong c¢6 chu | Baitoan phéan loai,

hai phan tap roi nhau; khong c6 | trinh d6 dai l¢ t0 mau 2 mau.
canh nao noi hai dinh
thude cung mot tap.

Bai toan 4 | D6 thi phang | Bi€u dién dugce trén | Cong thirc Euler: | Bai toan hinh hoc,
mat phang va khéngco | V — E + F =2 | t6 mau ban do.
hai canh cat nhau.

Bai toan 5 | Ma tran ké Ma tran 4 = (g j) Luy thira ma tran | Baitoan dém duong
trong do, "1 ké mo ta s6 duomg | di, tinh lién thong.

1,(v,v)) €E, di do dai n.
a. .=
Y {0, (Ui, Uj) ¢E.

11
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6. Két luan

Bai viét da gi6i thiéu mot sb hudng van dung 1y thuyét d6 thi vao viéc giai cac bai toan
trong chuong trinh Toan chuyén va cac ky thi hoc sinh gioi. Cac vi du minh hoa cho thay, khi mo
hinh héa bai toan bang ngén ngi do thi, 101 gidi trd nén tryc quan, ngin gon va mang tinh khai
quat cao hon. Viéc truc quan hoa mdi quan hé gitlra cac dbi tuong dinh va canh gitip hoc sinh hinh
dung bai toan t6 hop hoic logic phure tap ma néu dién dat bang 10 hodc dai s6 thuan tiy s& kho
khan hon. Tuy nhién, phuong phap d6 thi ciing boc 16 mot s6 han ché nhu doi hoi hoc sinh phai
6 nén tang_ nhit dinh vé 1y thuyét do thi trude khi van dung, viéc "m6 hinh héa" bai toan thanh
ngon ngir d6 thi d6i khi khong ty nhién, can kinh nghiém, néu chon md hinh khéng phu hop c6
thé 1am bai toan phirc tap hon thay vi don gian hon. Bai viét dong thoi gop phan khang dinh vai
trd ctia @6 thi hoc nhu mot cong cu hién dai trong tu duy toan hoc phé thong Tuy nhién, bai viét
chi méi khai thac mot phan kién thirc 1y thuyet do thi va véan dung vao viéc gidi mot sO bai toan
danh cho hoc sinh chuyén Toan. Do do, van con nhiéu van dé can tiép tuc mé réng nghién ctru
nhu céc dang bai toan t6 mau, toi wu va xac sudt trén d thi.

Loi cim on: Nghién ctru ndy dugce hd trg boi Truong Pai hoe Dong Thép véi DE tai nghién
ctru khoa hoc cua sinh vién ma so SPD2024.02.42.
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