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Task statement

» BRIRDASABYFET
» LTI ICERETEAT S
. ADFEZEBIZTH
o AIERDIRT. BIFAD FZTIEELY
2. AZEMNLYIYEBELTRDIRIZT S
3. ABORILRKRIZCET 50 FHIZEL.
FICKRIZERT DHEXLCAZRD S
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3

» BRIARNKSAHYFET

p—



4 | 277

3

» BRIADIKSAHBYFET
» LTFOITYIZTERETEA T ZEW

p—
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3

» 1. FD#ZBIZT S
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» 1. FD#ZBIZT S

p—
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» 1. EO#ZEDIZT S
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3

» 1. EO#ZEDIZT S
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3

» 2. B LYIYBEL TIRICT B
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» 2. B LYIYBEL TIRICT B
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3

» 2. LB UIYREL TIRICT S
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3

» 2. LB UIYREL TIRICT S
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3

» 3. GEHDOLCAZ K& S
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» 3. GEHDLCAZk S
- LCA: sx/Mt@sctH
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INERRET (TORR)

» THEEL N < 5000
» JITVE Q <5000

p—
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INRRET (10)

» FIERITIHR) U VFRZTHL
y DT 212 L TIEE&EIZEZAS

p—
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INRRET (10)

» FIERIFFIIZRZTHES
» VT 3ITHLTIE
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INERRET (10%)

» KIERAIFRIVFREZTHELS
y DT 3[IXLTIE
- GHBIRICFMN- TS




INRRET (10)

» FIERITRIVZREZTHLS
y I3[ LTIE
o GHBIRIZRIMH TS
o HMW R IZRE M- Tl
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INRRET (10)

» FIERITRIVZREZTHLS
y I3[ LTIE
o GHBIRIZRIMH TS
o HMW R IZRE M- Tl
o iRA
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INRRET (10)

» FIERITRIVZREZTHLS
y I3[ LTIE

o GHBIRIZRIMH TS

o HMW R IZRE M- Tl
o iRA

I—El—ia—ia—ia
I —El—iE—il
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INERET (10R)

» FIERITRIVZREZTHLS
y I3[ LTIE
o GHBIRIZRIMH TS
o HMW R IZRE M- Tl
- IR DIEFETIERS

c —HI AR TRLRADLDZEES

K B
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INRRET (10)

» FIERITRIVZREZTHLS
y I3[ LTIE

o GMBIRIZA M- TS

- HOZVBARIZRIM - TilS

- IBENLDIEFETIEARS

o BA—BLAGLVEEIE-1
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» THEREL N <5000
» JITVE Q <5000

» STEZ(X0ONQ)HDTHEIZES
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» THREL N < 10°
» DIT)E Q < 10°
y WD HIRIEITH MR
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INRRE2 (30R) - LCA%ELLCA

» CHAAEBDLCA
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INRRE2 (30R) - LCA%ELLCA

» CANAEBDLCA
|1 0%E 00
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INRRE2 (30R) - LCA%ELLCA

» CANAEBDLCA
|1 0%E 00
» CIZHERAELTAEBDLCA
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INRRE2 (30/) - LCATELLCA
. CAYAEBOLCA

|1 0%E 00
» CIZHERAELTAEBDLCA

» IRIRMIIZTEAARD LETLCAZAHETENIX LKLY
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INRRE2 B0/R) - 1. LCADFHE

» RDIELWIER(DFSIER)
> Preorder -TERIZASEEIZERER T HIER

A, B,D,EC,F
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INRRE2 B0/R) - 1. LCADFHE

» KDIELWIER(DFSIER)
- Postorder - TEm Mo H5EZIZERE%T HIER

. D, E,B,F,C,A
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INRRE2 B0/R) - 1. LCADFHE

» RDELWIER(DFSIER)
> Euler Tour
- TEEMNLADEEIZARERL.
- THEEMNLHAHEZTIZE
BoDHZExRI DIERF
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INRRE2 B0/R) - 1. LCADFHE

» RDELWIER(DFSIER)
> Euler Tour
- TEEMNLADEEIZARERL.
- THEEMNLHAHEZTIZE
BoDHZExRI DIERF
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INRRE2 B0/R) - 1. LCADFHE

» RDELWIER(DFSIER)
> Euler Tour
- TEEMNLADEEIZARERL.
- THEEMNLHAHEZTIZE
BoDHZExRI DIERF
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INGRRE2 30K) - 1. LCAOEHEH

» RDELWIER(DFSIER)
> Euler Tour
- TEEMNLADEEIZARERL.
- THEEMNLHAHEZTIZE
BoDHZExRI DIERF
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INRRE2 B0/R) - 1. LCADFHE

» RDELWIER(DFSIER)
> Euler Tour
- TEEMNLADEEIZARERL.
- THEEMNLHAHEZTIZE
BoDHZExRI DIERF
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INGRRE2 30K) - 1. LCAOEHEH

» RDELWIER(DFSIER)
> Euler Tour
- TEEMNLADEEIZARERL.
- THEEMNLHAHEZTIZE
BoDHZExRI DIERF
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INRRE2 B0/R) - 1. LCADFHE

» RDELWIER(DFSIER)
> Euler Tour
- TEEMNLADEEIZARERL.
- THEEMNLHAHEZTIZE
BoDHZExRI DIERF

A, B, D, B, E, B,
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INRRE2 B0/R) - 1. LCADFHE

» RDELWIER(DFSIER)
> Euler Tour
- TEEMNLADEEIZARERL.
- THEEMNLHAHEZTIZE
BoDHZExRI DIERF

A, B, D, B, E, B, A,

p—
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INRRE2 B0/R) - 1. LCADFHE

» RDELWIER(DFSIER)
> Euler Tour
- TEEMNLADEEIZARERL.
- THEEMNLHAHEZTIZE
BoDHZExRI DIERF

A, B, D, B, E, B, A,
C,
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INGRRE2 30K) - 1. LCAOEHEH

» RDELWIER(DFSIER)
> Euler Tour
- TEEMNLADEEIZARERL.
- THEEMNLHAHEZTIZE
BoDHZExRI DIERF
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INRRE2 B0/R) - 1. LCADFHE

» RDELWIER(DFSIER)
> Euler Tour
- TEEMNLADEEIZARERL.
- THEEMNLHAHEZTIZE
BoDHZExRI DIERF
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INRRE2 B0/R) - 1. LCADFHE

» RDELWIER(DFSIER)
> Euler Tour
- TEEMNLADEEIZARERL.
- THEEMNLHAHEZTIZE
BoDHZExRI DIERF
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INRRE2 B0/R) - 1. LCADFHE

» RKDIZLLUVIE]

% (DFSIIE

o Euler Tour

- RKDBZ ., T7EEIR/YD2 DD LM
HAHERIETT EEZD

A AS—FARIZK ST S

%)
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INGRRE2 30K) - 1. LCAOEHEH

» RDIELWER(DFSIER)
- Euler Tour
c RDBZ ., FTZEIRYD2DODAMN G
BRHERIETEZD
A AS5—BARRIZX T 5
« Z45—FA& (Euler Tour) : £ THBR%E1EIT D EAHK
« FAST—RIFHT—ZERRLYDERIETES

Wikipediadkl), CC3.0-BY-SA
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INGEREZ2 (30/m) - 1. LCAOEE

» Euler TourlZ&ALCADEHE
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INSRRE2 (308) - 1. LCADEE

» Euler TourlZ&ALCADEHE

-123
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INGEREZ2 (30/m) - 1. LCAOEE

» Euler TourlZ&ALCADEHE

-123
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INGEREZ2 (30/m) - 1. LCAOEE

» Euler TourlZ&ALCADEHE

-123
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INGEREZ2 (30/m) - 1. LCAOEE

» Euler TourlZ&ALCADEHE

-123
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INGEREZ2 (30/m) - 1. LCAOEE

» Euler TourlZ&ALCADEHE

-123

t

R iR/
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INGEREZ2 (30/m) - 1. LCAOEE

» Euler TourlZ&ALCADEHE

-123

» RMQZFIFE t

R iR/
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INRRE2 B0/R) - 1. LCADFHE

» IESATE

p—
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INGRRE2 30K) - 1. LCAOEHEH

» IEHTE: CHAEBDOLCADEE

> Euler Tour ETCIX[A,B]IZEENS
> Euler Tour L TIABlIZEENADIZICHE S K

» ZE AL &KLY
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INGRRE2 30K) - 1. LCAOEHEH

» IEZ1%(1): Euler Tour L TCIZ[ABlIZEENS

o ADVBLBIZFTKIZIZCERBLEWLELTZELNLCAD EE LY)
o MTHE=YH]
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INGRRE2 30K) - 1. LCAOEHEH

» IEZ1(2): Euler TourET[ABlIZEENHDIL

COERR AR
> Euler TourlZEWTE S KRILEHK LI=EHHELTEND
o MTHE=YH]
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INERRE2 30)

» LCAZRO T Y ?

p—
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INERRE2 30)

» LCAZRHTERPHY ?
o HEDLIZITROAIENBHYET
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INGRRE2 (B0R) - 2. EEME

» THIBE A Z LSS DR S IDEREZR T
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INGRRE2 (B0R) - 2. EEME

» THIBRAZWMEE ORI RINBERER T

» LCADNFEET HLb. xRGARDETEHEINIE
EqdA
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INGRRE2 (B0R) - 2. EEME

» THIBRAZWMEE ORI RINBERER T
» LCADNFHET DL L. REHGERD LTHEINIE

A
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INGRRE2 (B0R) - 2. EEME

» A, BREIL KR EIZHEINEI D DHIENLE
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INGRRE2 (B0R) - 2. EEME

» A, BREIL KR EIZHEINEI D DHIENLE

<A
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INEREZ2 B0/ - 2. EfEH
» A, BABIL AR EIZHANEOI I DHIENLE
TTH

LDEMZTYLHIEWLD TUnionFind Tk
ELVOHZEIETCIThMNSERWNET
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INRRE2 (30)

» THREL N < 10°
» DIT)E Q < 10°
y WD HIRIEITH MR

» O(N + Qlog N) LMD THEIZES
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INRRRT, 2

» CCETCOMAR

ZINIF405

e
o

p—
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INRRET, 2

» CCETOMAZREINITA0R

» BREOTILTVALEZEHIZE>TEWNRITETIIE
STAIZFE-STWAERNET

if (N <= 50007 f

solvel (N, O, T, A, B);
! else |

solveZ (N, O, T, A, B);
i
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INERRES (60A)

» THREL N < 10°
» DIT)E 0 < 10°

p—



INGRRES (60R)

» THREL N < 10°
» DIT)E 0 < 10°
» HIBRV T35S
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INERRES (60A)

y BEMLHIBRLHDHEE DRHT Y
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INERRES (60A)

» BIMBAIRLHDIZEDRETY
- VT D(FF)HE
- BAIZS>TEMITHAENT B
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INERRES (60A)

y BEMLHIBRLHDHEE DRHT Y

c BAFSTEIMICBAEDT S
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INGRRES (60R)

y BEMLHIBRLHDHEE DRHT Y

c BNAIE->Tamizniasnyz




/4 | 277

INGRRES (6081) - BYEYEuler Tour

» ROFHRIIH S DLCA (1BE)
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INGRRES (60/R) - BIRYEuler Tour

» RONFREITEIZFE DLCA (18E)
> Euler TourE THELEINSIVTITLLITDEY
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INGRRES (60/R) - BIRYEuler Tour

» RONFREITEIZFE DLCA (18E)
> Euler TourE THELEINSIVTITLLITDEY
. REO&/IMEZES
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INGERRES (60/R) - BIRYEuler Tour

» KONFHEIEEDOLCA (BE)
> Euler TourE THEESNASTTIITLLTDREY
. REID&/IMEZES
- RMQT3EIR A8
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INGERRES (60/R) - BIRYEuler Tour

» RONENEITEIHZE DLCA (F2£)
> Euler TourE THELEINSIVTITLLITDEY
. REO&/IMEZES
2.
- RMQTEIRAIEL RN T S
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INGERRES (60/R) - BIRYEuler Tour

» RONENEITEIHZE DLCA (F2£)
> Euler TourE THELEINSIVTITLLITDEY
. REO&/IMEZES
2. FDEHFEIT S
3.
- RMQTEIRAIELTRMNT S
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INGERRES (60/R) - BIRYEuler Tour

» RKDNENFIIZIHE DLCA (FREE)
> Euler Tour E TRHEEEINDSVITUIILLTDEY
1. XEO&/IMEZES
2. BDEEZTT S
3. FDRENET S
4.
- RMQTERA[ELE RN TS
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INGERRES (60/R) - BIRYEuler Tour

» RKDNENFIIZIHE DLCA (FREE)
> Euler Tour E TRHEEEINDSVITUIILLTDEY
1. XEO&/IMEZES
2. BDEEZTT S
3. FDRENET S
4. TNzl
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INGERRES (60/R) - BIRYEuler Tour

» KDNEIEVI5ZE DLCA (FRE)
> Euler TourE THEESNASTTIITLLTDREY
. REID&/IMEZES
2. SIDEFEZET D
3. DR ENZET S
4. XEIZEZRET
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INGERRES (60/R) - BIRYEuler Tour

» RKDNENFIIZIHE DLCA (FREE)
> Euler TourE THEESNASTTIITLLTDREY
1. XEO&/IMEZES
2. SIDEFEZET D
3. FDRENET S
4. REICIEZRET
o COERTIEIStarry SkyR1ELTHISGNTULNSED
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INGERRES (60/R) - BIRYEuler Tour

» RKDNENFIIZIHE DLCA (FREE)
> Euler TourE THEESNASTTIITLLTDREY
1. XEO&/IMEZES
2 | DEHEET D
. DR ENET S
4. XEIZEZRET
o COERTIFIIStarry Sky R JELTHRIGNTULNSED
TREE R ARELTEETLIVLELNHD (FBE)
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INGERRES (60/R) - BIRYEuler Tour

» RKDNENFIIZIHE DLCA (FREE)
> Euler TourE THEESNASTTIITLLTDREY
1. XEO&/IMEZES
2 | DEHEET D
. DR ENET S
4. XEIZEZRET
o COERTIFIIStarry Sky R JELTHRIGNTULNSED

ZEE_ D RELTEETLILELNHD (FRE)
- LM™Emerge/splitR—X T
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INGRRES (6081) - BYEYEuler Tour

4

THZ D ARDE

W& (L&

A

L
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INGRRES (60/R) - BIRYEuler Tour

EEHZHARDFE(FEREL
FH D AREFEo-BARMGEESE

4
)
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INGRRES (6081) - BYEYEuler Tour

y KOBIESZEIZ. Euler TourDf=HD/—K%2D

129 5(S,,Gy)

4

o Sy EICIFTERADE S L, TDOFRSHEEFKSINTLNDS
GAJ:I FTERADHPOBEST L, TDIRSMNEHFESNTS
ADNRD EZ (S, DAED
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INGRRES (6081) - BYEYEuler Tour

» RDESE

pth 1 pth 1
Sz(B),Sp(D),Gp(B), Sg(E), Gg(B) Depth 2

SA (A)r Sc(C), SF (F)r GF(C)r GF (A)
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INGRRES (6081) - BYEYEuler Tour

» RKDESE
1. Euler TourzAm THE|
- AR THELEDHMETELLY

- SSDERNETITOH

pth 1 pth 1
Sg(B), Sp(D), Gp(B), Sz (E), Gz (B) Depth 2

SA (A), Sc(C), SF (F), GF (C), GF (A)

p—
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INGRRES (6081) - BYEYEuler Tour

y RDELS
1. Euler TOour2AETHE|
2. Euler Tourz{EA

Depth 1 Depth 1 Depth 2

SA (A), SB (B), SD (D), GD (B), SE (E)) GE (B), GB (E)' SC (C), SF (F), GF(C)i GF (A)

p—
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INGRRES (6081) - BYEYEuler Tour

» RKDESE
1. Euler TourzAm CTHE|
2. Euler Tourzid A
3. RSTERE

Depth 2 Depth 2 Depth 2

SA (A), SB (B), SD (D), GD (B), SE (E)) GE (B), GB (E)' SC (C), SF (F), GF(C)i GF (A)

p—
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INGRRES (60/) - BifJEuler Tour
C ADHEIRR: BANDEE R
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INGRRES (60/R) - BIRYEuler Tour

» F#Starry Sky Treeh IRV &L H o7
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INGRRE3 (605R) - SSTD[B1EE

» F#Starry Sky Treeh IRV &L H o7
» TIEEDKIITEET oM ? (EEH)




INGRRE3 (605R) - SSTD[B1EE

4

2 g

=

& E/—FERER/—FD

X Bl Z L7500y

> A,B,C,D,EIxENLII EDIEEET S
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INGRRE3 (605R) - SSTD[B1EE

y B/—RI&, Ax, EWNVDTa—ILEZEHED
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INGRRE3 (605R) - SSTD[B1EE

y B/—RI&, Ax, EWNVDTa—ILEZEHED
» &/ —FRIZEDT=UMEX, .

X4 = AXA

ADBIBFETHONRED/—F
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INGRRE3 (605R) - SSTD[B1EE

» Xg4 = Axp + Axg + Axy
» xg = Axp + Axp

» X¢ = Axp + Axp + Ax¢
» Xp = Axp

» X = Axp + Axg

p—
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INGRRE3 (605R) - SSTD[B1EE

» ROEER: x, MREFSNDELDIIZITO

» Axy = x4 — Xp
» Axp = xp

» Ax. = xc — xp
» Axp = xp — Xp

» Axp = xg — Xp




101 /277

INGRRE3 (605R) - SSTD[B1EE

» ROEER: x, MREFSNDELDIIZITO

» Axy = Axy

4 AXIB == AXD + AxB
) AX&- — AXB + Axc
» Axp = —Axpg

4 AX% — AXE
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INGRRE3 (605R) - SSTD[B1EE

> Eaﬁ‘fﬁlzs J— I:'_1|Ey,4€

» Yy = min — X4

1), éf@?i‘gf‘B
» LHAFOIZETELTHREFLTHLS
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INGRRE3 (605R) - SSTD[B1EE

> Bai‘fﬁ‘:\ J— I~°l"1IEyA’E

» Yq = min — X4

1), éf@?ﬁ"*B
y EHAFIITEFTRELTEREFLTHLS

» ZALTStarry Sky Treed B EHDETEZITZAH5LIIT4H5
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INRRES (60R) - 4K
y FEHZ S ARDOER

p—
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INERES (60R) - FH 5K
» EEH D ARDER: [BlIERIRE




INRIE3 (60R) - FEH=5HK

» BlERIRME: BFRZREFLEFERNEEZER




INRIE3 (60R) - FEH=HK

» BlERIRME: BFRZREFLEFERNEEZER

» RODKIGEZRDAREEZD
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INRRE3 (60R) - FW=5 K
 EEERME: EFERELEFEAREELR

» RDEIGEZDREEZD
y B : EDFHR->BH->ADFH




INRIE3 (60R) - FEH=5HK

» BIERIRIF: IEFZRELEZFEIARBEEZER
» RDEIGZDREEZD
y I8 EDFHR-BIT-ADFH

» CDBEIZABCDEDEE
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INRIE3 (60R) - FEH=HK

» ROEDITERLTHIEZEEIZAB,CDE




INRIE3 (60R) - FEH=HK

» ROEIITERLTHIEZEILAB,CDE

y I ROEER I EES




INRIE3 (60R) - FEH=5HK

» RDIIIZERLTHIEZILAB,CD,E
y CNEI ROEER | EED

» DFELE $u7&3“é_af RYUIEZHNELSIZTHZ
DAREIFEH -HKIEED
- BEELSNN DA ZTEHEREODEDNDLH D




INRIE3 (60R) - FEH=5HK

y EEH_HARODEEFE

p—



INRIE3 (60R) - FEH=5HK

4

<

FE D ARDEETE

4 [E] XA TEHLOK!

° TRABAN
> RBST

> Treap
> Splay KR
CBERE..
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INRRES (60%) - Splay K

» DRI TIXSplay KD ERBAZFLET
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INRRES (60%) - Splay K

y ZESRTT A, Union FindDEEZFELET
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INRRES (60%) - Splay K

y ZESRTT A, Union FindDEEZFELET

» Union Find D3hEFRALTO=v7:
» TOHRALEIERZIRAF-TLK
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INRRES (60%) - Splay K

y ZESRTT A, Union FindDEEZFELET

» Union Find D3hEFRALTO=v7:
» TOHRALEIERZIRAF-TLK
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INRRES (60%) - Splay K

y ZESRTT A, Union FindDEEZFELET

» Union Find D3hEFRALTO=v7:
» TOHRALEIERZIRAF-TLK
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INGRRES (60R) - Splay R

y ZESRTT A, Union FindDEEZFELET

» Union Find DR TIO=v7:
» POV ALIZTERZIREAF-TLK
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INRRES (60%) - Splay K

y ZESRTT A, Union FindDEEZFELET

» Union Find D3hEFRALTO=v7:
» TOHRALEIERZIRAF-TLK
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INRRES (60%) - Splay K

y ZESRTT A, Union FindDEEZFELET

» Union Find D3hEFRALTO=v7:
» TOHRALEIERZIRAF-TLK
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INRRES (60%) - Splay K

» RICESGIEE. ZHIRRARTH TSN ?
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INGRRES (60R) - Splay R

» ALK 270 EZE ZHREREBEARTHTEGELA?

o ->Move-to-root heuristic
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INGRRES (60R) - Splay R

» Move-to-root heuristic
c THRIZTZEALEL, TENDRIZIT<ETRYRLEBIEET S
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INGRRES (60R) - Splay R

» Move-to-root heuristic
c THRIZTZEALEL, TENDRIZIT<ETRYRLEBIEET S

o TATEDTLEFIAULDIFZENZA ! !
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INRRES (60%) - Splay K

» A A

p—
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INRRES (60%) - Splay K

» A A
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INRRES (60%) - Splay K

» RERF A
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INRRES (60%) - Splay K

» RERF A
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INRRES (60%) - Splay K

» RERF A
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INRRES (60%) - Splay K

» RERF A
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INRRES (60%) - Splay K

» RERF A
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INGRRES (60R) - Splay R

» EFEA A

» —DTRA B, C,D,EDIEIZ7Z VAL
n+n—1D+ ..+1=0n%

» QAR TLEDS
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INGRRES (60R) - Splay R

» EFEA A

» —DTRA B, C,D,EDIEIZ7Z VAL
n+n—1D+ ..+1=0n%

» QAR TLEDS

» EDFTH?
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INRRES (60%) - Splay K

» FEIRR: RDEIFERZE3DITH TS

p—
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INGRRES (60R) - Splay R

» FEIRR: RDEIERZE3DIZHITSH
o “zig” step
o “zig-zag” step
o “zig-zig” step
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INRRES (60%) - Splay K

» (1) “zig”-step

p—
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INRRES (60%) - Splay K

» (1) “zig”-step
» ICLENIRDIZE
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INRRES (60%) - Splay K

» (1) “zig”-step
» ICLENIRDIZE
y BREIC[EERT S
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INRRES (60%) - Splay K

» (2) "zig-zag'-step

p—
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INRRES (60%) - Splay K

» (2) “zig-zag’-step
y oA F=IETOHFEDEE
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INRRES (60%) - Splay K

» (2) “zig-zag'-step
y oA F=IETOHFEDEE
y @ IZ2[e][ElER9 5
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INRRES (60%) - Splay K

» (2) “zig-zag'-step
y oA F=IETOHFEDEE
y @ IZ2[e][ElER9 5
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