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Definition 5. Z &4 BRYG - FFHE o B AZ 2B LA BTG A
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Definition 6. - %R ¥ > - BE v @ 3| ol d f 5 R B deg(v) > MERE S
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Definition 7. - %&R|® > - BEEeARA § 975 536 § f hghA7A) 2 hgh B o
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Example 2. - %R ® > &8I # #oangh g B iR o
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Example 3. - B#23 = 4285 n B2 #P F8c) 550 |
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Definition 8. - %K G=(V,E) * ’?)177}2,.. Uy B EEIE N R (0,0i41) EF
Havarg i=1,2, . n—l’ﬁt’"Lr GBI A E

Definition 9. - 5‘55551 G = (V, E) ¢ V1,02, ..., Up 1‘?—\"‘ fl?‘i%\»f); %\ (Ui,vi+1) ek
et i=1,2,..n0 B o ST AApE 0 T v =0

Definition 10. #HE % E - BXj Sz - BES Tk FERLIE- B
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Definition 11. - &B]® > & B8 v, vy 38 il & 5 A— BIE_v 4.F] vy &
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Definition 14. - % B G=(V,E) ¥ - B2 v eV g F L
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Definition 17. - % B G # i k & BB &= | E&-m&iﬂt"’rﬂn\k 4r% & gL
B Hc— Rz et il P Bl

Example 9. - % B G Z_k & BB > B k|G| 2% % -

Definition 18. E] G fr'ﬂ H #e 1‘]%‘-_ Vi HTERE G - - ¥R TS BEL
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Deﬁnition 19. B G ekl H B R BE T PR - - R ES B
B G aAgET e %ﬁﬂ,%é_fl;‘;y@é

Example 10. - BBl e @ Bl1 > 5 - Bl
Definition 20. B H #_® G =+ B (subgraph) & H ¥ md G #3#— 2§53

B K o Bde H 7 00d G- LSRR PR g Ap AR 1k 0 L H LG

e1 induced subgraph
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Definition 21.

Definition 22. - %R G 3+ B H A2 5 H ¥ - Bty 422
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HAL G

Definition 24. - %R G ef R EF T - BFE > Tz e- if g&,&g WP - B
FH A G gk

Definition 25. - % B G 77 fe M & G- B3 B> g FE I fl;{_iii“f‘;lzz B
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Definition 26. - %B G 7 fe M £ 2% 7t i M ¢ 7 GAg 75 gk
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Definition 27. - %&Z+ B G ° & B2 u,v> u,v Fend|f - BEE > @ Fdo
Rk FFRAE o uu § T

Definition 28. - % &+ B G ¢ & BB u,v> u,v Feid - £33 25 &
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Example 11. - %2+ B G ¥ B 7 e #ic? | 3+ 7 fednif fieen- &
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Example 14. - %k &+ B G ¢ &+ 7 feifdicde 5o R F oS0 87
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Theorem 1. (Kénig Theorem) - %= ~» &% Bl G » | 8% F 2L E 3t 5
R T = R T O PR Y

Theorem 2. (Hall Theorem) — %= » & w8 G ¢ & "4 Feenfh & 4 W i
XY"F" |X|<|Y| Gmﬁg’iqﬁbéﬁtp |X|? ﬁ?.Xél:r l[%«‘-!:‘_]_ P
oY @ ki REAp AR -

Example 15. - %@ » - ~ B3 = % 7 fe
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Definition 29. - %k & B G AF 5 &FHE B X5 & A AHF B £ 5
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Definition 30. 7T & - ##f > A#ci 1 hgppfiivE S o

Example 17. T -3 >3 3 Bgapt - T 233 BESF o
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Example 18. T & - # 4 B T # = I%H -

Definition 31. T & - # 4> ¥ NI #h— BEZ 12> 2R =F B L4
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GV I LRI - BRI MAE S AEF o - BEAIIRGRITE
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Example 19. T g % 75 3 B9 < > 7 pLpFies B2 £ 4p s
Example 20. T ¢hE SR gL iE#rf ¢ <> 29w g pd fiend Bz
Definition 32. - %R G T & G hd % T 2. G ch> B> T 5 $#to

Example 21. T & @il E]*Frivﬁ R

6 TRTER{S RRRL

Definition 33. ~ 5] G ¥ 7 b- BRLT LB ) MERREL S
G nFf el « £ - BHRT L EE F 0 SRR 5 PRRIE -

Theorem 4. - % & % i3l F]
el Bl AREIRE L AE

pﬁ-ﬂ“fﬁ*"_‘—’ T'El ;i BRici F Beong o - 3k

Theorem 5. - kg @il Bl AW RLFLHERE: F &ﬁ%‘%iﬁ
II}’—&EF?Q '—?é’_ﬁ#ﬂﬁ’évf; )izé‘:#&)‘)im%ﬁ\;ﬁl]}’“*&]
O R BRI AR RAPL G ]

Definition 34. - % B G %% - BELT LB TH B PLERISHHFEL 2
G oy BARIT o F 3 - BRT L ETT B SRR S5 Bk o

B4 S RILT LR - B R vk R ATIR A R ATRL o ) 0k

Theorem 6. (Ore Theorem) #—- 5% %3 n>3 @ %mFﬁ?] G P BN E RS
74P ik B Bl A St R o B G P i BT

7 3 % RiREW

Definition 35. - B3 » £ 3% KB (DAG) £- BiL3 %3 » B -

Definition 36. - B5:#:d » ¥ — B 5 % i€ 0 induced subgraph

Flo i@ A 2G> ELA BEAGR IR T EHBA RGP

B IAPT LB E iﬁ%@@i@&{é‘_—’é =~ B EL s PREFT mFE]j‘Ik,g B
DAG -
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Definition 37. - %5 » Bladp A £ TRER > @ TR AL 6 D87 £
T PR A G gk

Example 22. - 3% 75 = B3 tcdp 5 F ¥ jaF & £ DAG

TR LERBHRFR  ERFEEF G - LA

Example 23. - HHF B Y & 0% % {od8 » B T S o
Example 24. - %ﬁ%g}m}_ FE A 9

)

Example 25. Rz BEL b miﬁ% Blend i3 = BEE

!

Example 26. %ﬁ% Bl 5 frs AT

Tr PARFRIGER G S EEE2

fs
Theorem 7. - % n ._J:.mfrgjxg ﬁ';% 3
J}é}‘V—J% ’——l[&m%{%‘]};\f ?»#F!I%\ _ri%@ {§$é1é’m

Theorem 8. - 3& n ik BLeh3s 18 i 55
v k=341

Example 27. - ki FRIF 7 & & 5 m hik o R G 975 K R m hik

8 FdPATg

Definition 38. —@@rm—@%ggaﬁ%;@%gﬁkﬁﬁﬁ’%@ﬁ%
BEMEpr fobol ik fEi b BF K

Example 28. k 3"®v Mg k ¥4

Definition 39. - B@ - BRFI Ip 43 FL 3 EBEE > RERXG A
Bk aafipie bk fib | E2F &K

Definition 40. - BR - B2Fé EFiri Bfed o X L BEL R EFR
FABREETEABARA Bk LR 2F S K

Definition 41. - BT e BE - B¥ u3chTa t 258742 H

Definition 42. - BT o B G T &5 A G T o & 2y F+ B3 7 4pid it
% i

Theorem 9. (Euler’s formula) - # T 6 B G v,e, f,c » %] 478 24 > ¥
h#c fridd BB Mlo—e+ f=c+1
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Example 29. - B T a B G v,e » % EF8Ec{fefdic Ile<3v—06

Theorem 10. (Kuratowski’s Theorem) — BB 7 & T 6 BlF L japt 5 - B+
BE K5 & Kyz chitd 4~

Example 30. P Petersen Graph # ¥ T & B
Theorem 11. (» ¢ Z32) T 5 B¥F Mf Bo ¥
N DL ATRVE I SR

Example 31. T B|¥ 14 g7 ¥4

Example 32. * Rt 7 x3 BT ¥R B3 - B@ o & BRFIEPIP
O EM T 0 Z faggd RRFRE S R P AREE RS F S

Theorem 12. (Vizing Theorem) f§ ¥ B G ehd.-| B F ¢ FE 20975 0 Bhang £
B Bd B S R Bt -

Definition 43. <& B G % class 1> F G chdo ] @ F ¢ #icE 20975 4 Bhehd &
BE#c 2P G 5 class 2
—rﬁ%—"ﬂ!" B

Theorem 13. (Sanders, Zhao) % ¥ & * & #ic > 6 L 5 B 4_class 1

—~

FHETGR G hdox BRI 6 pFig PRI SRR b oA ko Rk

56 B IAgEE -

Theorem 14. (Koénig’s line coloring theorem) = 4 B &_class 1
Theorem 15. 7 v4 %4 Blch= & PB4 class 1
Example 33. P Petersen Graph #_class 2

g Efiif‘ufﬁ ff,l 7@ P Petersen Graph X 3 v4 % %f 8] 7

Theorem 16. & #cZhar BB E_class 2

Theorem 17. (Brooks’ Theorem) i#tid Bl G e ] BEF ¢ #co] 3+ & 304975 7E 8L
ko Bfchi- 0 BT A AH R 2E o

Theorem 18. (Molloy, Reed) B G ehd | > F & #c | > E 30975 FEaE 4 B
e 1026

Theorem 19. = & Blehdo | > F ¢ #io] 3T 230975 8+ B ficte 2

FRE: ELE G b 2FE o]t %3t FRaE < B itk 2

Author: #% 7% & 7



LG I

9 Ramsey T332

Example 34. 7 = B A > 323l R L T 4pch 3P 3 A= B A T AP
I

Definition 44. (Ramsey number) 3 k> 1 B ® Hy, Ho,...,Hy > & oy, 1,
Sholhn RERK, B k%S A G- BiRE@ H L% i duffoip a0
BL90A) A hd Y chs Bl o 4o Hy, Hy, .o H A S 54 ) % ny,ong % 2B
—\\r—‘q /<E_

/TIL:&JI rnl,...,nk

Example 35. %% I = (ny,....n), 1% = (nq, ...,ni_1,ni — 1, nipq, .. ny) 0
k
rnl,ng,...,nk S Zr[(i) - k + 2
i=1

Theorem 20. (Schur’s Theorem) & 2 it B#c k> ZHP 3 & N & #7387 428 N
e BERcEnA N k SERE o &3 Al Flcx,y @18 oy, +y k- 8

10 2P

dmus s AP AR A 0 A S RA § BALP AL KA D kS AR
Problem 1. (Easy) 43 3|3 chl Fi#cn @ @ L Z L b Thn BREZHEY - 3
Bz 1B IP HeY 53 é‘f’l‘fr'i»] §_& 72 #ic

Problem 2. (Easy) L& F 3 25 BE-7 2> TR = Blesod= £3)¢ 5|
{<1’€/§‘F]’3 I,{’H’.—lﬁ_ﬁi]\",ﬁr} %]]‘F’t‘ ’)13?@;[%!;

Problem 3. (Easy) @& 18 4 > — % F 2 A £.3 & LR 3 3 7 30z

Problem 4. (Easy) 7 n % > FE&E 2 B A 405 - BARPFHEE =B AL - B
1"&4%'@‘&?‘\;;3%155‘ ]‘m"’TJﬁ’(

Problem 5. (Easy) @& n * > ¥ Ao axdiai¥- BA ALY - ) 2
LA R e A S

Problem 6. (Easy) Bhdic~ *t 2 cuagiid & B = JRRIL 5§ )}@

Problem 7. (Easy) # n B4 > @3 A1 58 TH- P9 iz g n—2
L2 B RFEORT AR E o 3T S B om A Fl fon R0 F AR

A
B o

Problem 8. (Easy) - BAB 3 n B A > kp kK BRFo &b PH 1T n EZL
B BPF n >R+ g ) RIS - BATRIELEE B R R R
A s B A E RS R R DA S e o

Author: #% 7% & 8



LG I

Problem 9. (Easy) “#f®F n B#&+ > ¥ & n-3 @37 %’K? I FY - B
W e n—3 s ‘F"”ﬁ EERef  GNOAHRI S BELEEeE?

Wi

Problem 10. (Easy)(2001 C3) - %k& = ® > EZ& 3 B= £755 L 28> F
7 OKs BARG o P T UAHE S BERR 2 A4k

Problem 11. (Easy)(2018 Canada MO) #t izt B fca, b & " iphf e F 2 v
Fa=pb b=pa>B? p 5 FlceFRTH 3 L0 BFEnl Fon s #9EF
= B F Tk PR KR P E R - AR AR enA B R AP B e o

Problem 12. (Easy) % n B %mﬁ%b’%ﬁ’ ERCIIR LT Sl o) - SE A3 s s BN
Y at oM n=4t+3-

Problem 13. (Easy) 3 3n+1 % » &3 @A ¥ - 4eze g4t ~ Flftatprt o @ 4o
31{%‘?‘5’3&5’71fl%‘—“?f,ﬁ—’ff\’nfl%‘"“@%—il’&?nf[%’\‘“fﬁ)“fﬁ-f’éféﬂgn’#itiﬂﬁ
AT - BRI - R - dEpe e

Problem 14. (Easy) P % £47F T & R#07 1 Js gL= % 4 o

Problem 15. (Easy) - BB G- #7F 2% v ¢ > - Bk (TLEH- B> T4
PIERE I EEAR AR eNBE I RS (2 A0 B2 ) BV UGEF Ik TR
G it} R

Problem 16. (Easy)(2004 C3) - B® > # =+ 45— B & R A4 0B > ;v
ER-BF oA B n BB ERERHET PR FIBEE?

Problem 17. (Easy)(2018 2J P2) % n & X fr— S FZ 4 chj2 o § L3 5
WP A o PP R E B H G E o F AU n BEP P B AN G
L O A T2 T DR T Sy

() - & A% 5o dok d RPTRIE S G FRETG LN B

(i) - & Adla L4 o dek A K3 LRenl 2 RGNS 2R A
ﬁ?ﬁujéﬂ’f, Ef']z%ﬁ# /;—ﬁ‘lﬁ‘ié_,f )

FRExar Egom(*r n &) RET AER

g b AL W AM G RERRET mARERACA L2 0 S
;ﬁzgqﬁ > féf?,l‘l\:é;{a’%»ﬁ hE o

Problem 18. (Easy)(Erdos-Gallai theorem) — i it & #c#cs| d; > ... > d, 24—
Bn BEOReR RS RE d +... +d, £ BEE

k n
> di <k(k—1)+ > min(d;, k)
i=1 i=k+1

garerd 1<k<n

Problem 19. (Medium Easy)(2014 Russia)  n #%+ > £ 7 23 55405 — 5% §u
HY -k o Bz nBFLALAEIRFO L p S -fp A EW L
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(i) PRI R v s o g SRR R P S A A F kR PR
g.mﬂ'ﬁf Meipd SR G i AR BT

WE A ALk n R Ao A B8 BIRTALG PHEIBEE T g A
Mot “MM B - RIRRLREY

Rl

p

Problem 20. (Medium Easy) — % n > 2 @82 b chiitFF Bls 25 — B g
BREn—1 #%P? <14z G-

Problem 21. (Medium Easy)(1995 ISL NT, Combs 5)12k 4 %%¢ g %5 B4
F/‘hbl3k+6 Aﬁj:}-’TU‘}«fII‘&mﬁ&,bﬁi 54%_@—{171/\& #EPE”?‘;LFFE
RN

Problem 22. (Medium Easy)A(0,0), B(1,0) # y #hfz < 3t 0 cnd7 R E s 24 »
BRTUAE AR RaowmERT LB BB PY ISR BiE o

Problem 23. (Medium Easy)n B2 m FfchE» B> #FiFf 353 3
%Ugrku ° ;ﬁpg I':J" L—‘F\ }i - ’72m—| mﬁl /{J_lé l"‘ 4——§m$ﬂ%{r~l_‘-‘i‘a

Problem 24. (Medium Easy)(2003 APMO P5) & = &t &#cm,n > £d |k
BE K * o ER S oG om ik 2m BrEEES Bani > N E n iE 2n BrREES
B g

Problem 25. (Medium Easy)(2013 C3) &% - %5 Bl > 57 s s 2 F
(1) FH- PREII BT v @@ v g0

(ii) % - - PRl T ok R R SR

Fé—iﬁ ) é{_»}; xqﬁ P\ gﬁﬁu Fﬁ?]'}}l’ﬁ 1§

Problem 26. (Medium Easy)(1992 IMO P3) %2z % ¢ 4 B8 Zg = BE7
o fF - e BN - SRR ARl o R ERE Y B R Ea
B ihid - fER e e FRI s 5h- BRI Z 4D

Problem 27. (Medium Easy)(1989 APMO P4) - st & % B3 n B2 m Bif -

o}ﬁ F]q o

B= &350

Problem 28. (Medium Easy)A fv B - 5% 2h#ic s & #cing » B o3t o> -
Bie B AALT I B4 58 R AB iRk 34 I‘Jﬁf TS A TR Bh 4D
BTG gL o R B E I L E TR A B SRRE T  EP B
EXNE

Problem 29. (Medium Easy)A v B - 4+ =25t > A B #hoids gt oo-
BEARS 1,234 ¢ - BT > FRLAERPELRE §F 5 BAPAET -
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Bentil A F 9T BEAAREL B A X BB ARG RS T
HROA G R

Problem 30. (Medium Easy)(Sperner) 7 - = £35= B E8A WL 2 d Fd
®d oz A fep NG F BB R A
1. fﬁiﬁﬁvéh‘;*ﬁ.w

2. 4z d F 4 ehif g ES

z;f&&ﬁgﬁ§l£¢§5

PRI AR N TR S - o BFR 2 A R ELS A28 o FHP
- Bz 2350 BTEELR S o

Problem 31. (Medium) (2016 C6) 3 n>3 &% > - BB ol ? 2+ 4
R S T S e AN Y %A\E«\?bi azle] iIFE*L’ BAFT A v &
Pediz B o REES B LB AL 5 2L R D PGP Sl
X fo Y » & WP o b o ﬁ*“”ﬁﬁw%%fl Aer*ﬂﬁﬁf"
fger},‘ZFﬂnﬁﬁ?\ Ej\jﬁa-gi\g&Aﬂfr'Y ¥ bR > K 2 ’-,EAﬂff'Y’ﬁJ@’rL
"fe—er,AFﬁmﬁ E]\”ﬂ&gi&gp{A'fr’X FﬁmﬂmﬁfQo:Bgi\urafrlgt{_
P epE L AN PR B s S 2T s 3 ) "u""g FFEPNBPF-
R R B OFE G AR o éﬁ’?iﬂwﬁﬁ“ﬁ%’W%“ﬂ% BN

ﬁ}‘{Lo

Problem 32. (Medium)(Iran TST 2006) $f- @it B = ER 4 o FEP R
- B ouo REHNEAB v u R FREE- I i rTId v

Problem 33. (Medium)(Smith) - % & @ Bl% i Bcrk ot 24 8 BP w5 %
7 Bl B e A e o

Problem 34. (Medium)(Cayley’s formula)n # 893 #5007 k 5 aendik s
knn—k—l %;é.

Problem 35. (Medium)(2007 IMO P3) - 3 & & Bl chd < B | £ ¥k > 3%
PP e RS BE o EFES BEG - Rk B e

Problem 36. (Medium Hard)(Friendship Theorem) — 5 & v Bli% L2 & = B &
FAEF - BER PRI G R EP G - BTG E

Problem 37. (Medium Hard)(Caro-Wei Theorem) — i B] & gLcrR #ic i
d17 7dn > B'JFZ@E’;”&J‘ T ,}i b —'ff

75 gk

Problem 38. (Medium Hard) - %6 &+ B G> - BEE D it gt % TR
— A& D Bty ML DR o FEP LRk i -
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Problem 39.

1 ?_’é‘.pg ok

Problem 40.
3 10 GHRHA g,

(Hard)(Empire problem) — 3 @] » = B®R %G m B4p T R
6m fEFé +7F BRSE S > REPBDIFRRI R ¢ o

(Ulam’s Conjecture) = 3% B G, H &35 p B8 g; fv h; > B H397
BHOH#H b B 788 G H R
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