Ny 1 AT BT AFE 209y > A &87F & 5 [Minimum
routing cost tree)-[Partition problems]) - [Evolutionary tree
construction]) ~ [Path problems]) -~ %2 [Other Tree problems] - 2008
FAzs F4a7 7 - [Social network analysis) 72 48 - & + % #ieen
e EERLA S l"U»\ 1995 523 2 2L F > 1 2012 & 5 o > — £ % % SCI
ﬁp;rlj ~ 31 & vHIHY 3G gpi;pm'? AT ~E2 &2 - &> 1
2Ee B3P oa- IB; chapter - # A £ 7 7 = i 40T

[Minimum routing cost tree)

minimum routing cost tree(MRCT)MRCT F* %z % A - BB+ ¥ - B spanning
tree > & 17 24 BLenpEAE % e (routing cost) B X o BB A AT AN i 2 and i
%% ¥ - 1 2-approximation =F & % - j£_1999 & B ﬁé‘\"”ﬁ A S E 3 B A
[DAMOOa] @ s% i 27 i F 4w 3] (4/34e) » 27 ¢ 5 E &) e k5 & [SICOMPOO]
LG R F* 42 e« PTAS(polynomial time approximation scheme) > PTAS
HAThg B E Rk 8% ERFEEP R IEBRE L RiEagE o
& MRCT RP4E} > & 82 B eng R EZ AP a pt R4k - 4t 2% 5 OCT A 48
Ha gz FengE I EZda EREY FREEEAT > APSE gy PROCT
WO RAR B B2 BenE RE LA BAEL 2 ff 0 42 SROCT (& B2 BFehg £ 8
P BEE 2 o) S F R I ¥ B BoehiT iR B2 [DAMO0b] s R F A R S eh
#* gscaling and rounding st > #- PROCT # ¥ 7 PTAS [JOAOOQ] - H f& 3% i &

A% MRCT # % A=2k (multi-source) dx 4 » 7 LV 7 $5 BAEL > L 4L
7 NP-hard > F P& 415 B 42 BLpF 20 B 480 PTAS [JOA02] - % & 3% weighted

Bk PF e metric e PTAS o B F A PP H @ 1 7 A BBt B 4L W
NP-hard » # ® #& ) metric graph ' H2AB8m TR 5 REPF2L S BiTh0g 2
113 general graph + @ BA2gRiz £ F f82 3 BiTinug i HR % a0
[DAM04a] - ¥ — B % % P §_% ;i bottleneck &%k & » bottleneck B 4% ¥_& & /]
fLiz- BE2 75 ACBR R riEd g~ B $T S B AR IR S 0 - B PTAS > g gt
R REAR 0 enE & B 1V T - A2BRE A7 BRAepRdand < B APRIFER S -
(2+e) ez i % & 2 [NET06 ] -

Ay 270 Hv - 2 MRCT R 3840 B o 7

1. Light Graphs with Small Routing Cost : ¢ FF 48 deie &35 - B Bl

<+ B¢ ¥ 2 routing cost ¥ building cost & 7 = * » SR d1— u4t4F



Fe R e B BT 0GR B 2 & A [NET02] -

2. B iAcEhenRP4E b AL A7 maximum eccentricity B AE 0 A B2 [ b

PR3 R A B Ehz B B iTEL AR 0 eccentricity - B B b 2 ERGREELE
(max-min) > 7 % 4=g-R*4E + > ¥ & fe— B spanning tree @ {F42gk
IH BB BRIERE B 0 AEBRAL 0 TR WA PR R E D -

® ¢ 3 »cF grpolynomial time ;% & ;% [DAMO4b] -

3. Swap edge problem for minimum routing cost tree : ¥*%— i spanning
tree» 3 E N & - BREPOFAE F- FEHEF UL FRAEREAT
] it routing cost (source I|H # BEenid fofEdt) o 2t R JE 00 LG
% shortest path tree } » 2P % P #3085 routing cost PF 2 i
BoE o H S BAcERZr 5 RAZEE R G oS guw B2 [A1g08] -

[Partition problems])

1. Set partition problem : y* F* 3% 3t #— B F ol £ 27 2 5 4y LB Hihy
TR REEF R LA R AR T T deie - HT T A
LI FEFBFEEE- B A DR Graham % 60 & L B %E)’j-*w
TR HBA o P B 2RV B S BPTAS F EERA SR
St fr RPAE > or 0 H P RSBk S min-max o e FT A R s A R E
min-max > 3 P w3 B2 e p 508k 2 47 LPT (longest processing
time) ;% & /2 i A 450 A PP 9 Amax-min ¥ min-ratio (& % H.£7
B Buant ) P %308k 0 LPT “performance ratio 4 %|&_
(4k-2)/(3k-1)¢& 7/5 > # ¢ k &7 2| g #ic[TCSO5] o ot #b » 20 1 & & 2
e pF i 2 LS (List scheduling) % i+ &5 7 I P a0l ™ iy &
15 » ¢ #& max-min, max-k-min, min-k-max, ¥ min-ratio: & %W &I H
performance ratio =i tight bound [JISE0T7] -

2. Path partitioning problem : ¢t F*38#7 7 #— BB} F 7 L BT 3
LETEORE LB IR RV T BTV R AR B
1§ R : ﬂﬁ* o A e Y ¢ 4% min-max, max-min, min-difference, L0-norm,

A 3% ) Lk-norm #9% 223 &% ¥ 72 [ORL0S] -

3. Tree edge partitioning problem : gt F* 4% &F7 3 4rfe #— Bk Bl anf o



A GEEF RIS E I MOROEREE T  TEe N LawTy § it
Brena k] o F e B Y o A[DAMOT]Y > A PEP T E P - Bt 4
FERASEG 2384 B R T AE-AAEST N REFE BRI B
PR B €SB B HAARE e b AR F hietk g B
o REANER  APT AR - BHIFEE > B EF B gig@
Z B pPFL i2{77 randomdata 77 FSkTE o (6 RAPL S # angEp 7 i
B AR E A [DAMI0] 5 &[Ul2a]® » i 8- He g E T - BRI
PR e B R B R S AS RPN 2 A R TR Bl
3 — AL [E] o

“73} tree edge k-decomposition &dp# #7iful— fhfts & k 2 IIFT

- ftedge &b 0 &[JCO06]® M iFgp 43t iz e - % n  edge it &
2-#1 3-decomposition 4 %% F & 1.44logn ™ % logn i level » @ ¥ »

P 7 iz B bound KT B o

4. Balanced connected partition : ¢ I 3% fdf3d4r® #— B I+ 5 B £ OF
23 ey fl Sy LR i@ i+ Rl o & [Ul0a] ¥ 2% i g Lt gt AT
AEEFEAFRR B - 243 0 ¥4 99 1 ¥ non-separating path RP~iT
i fEen— Aot ek A [DMAAL2]® A de 47 gt B 42 & Interval Graph *
1 PTAS 3 &[JCO12]% RI4F34 0t A 42 & Grid Graph } éh % » & 7 &3
non-separating path &ug 5 21 2 % pLxa B 1) b/4 7 g 2 5 &

[CGGALOQ]® 2% i { 3T iy Fexsg 3] 7/6 o
[Evolutionary tree construction]

1. Distance-base method * #73} Distance-base e i* #ef2& AL L% T - %
%ﬁi@ﬁiﬂﬁﬁ’tﬁﬁ—%ﬂéﬁ%ﬁjI%fmﬁ%éﬁﬁ&%@
% ® objective functione AL % - B denitm Toopidz- B
PAE - B Fom ittt i ¥ [IPLOT] > 3% » AP F R ik iR
L Bter= 2 > ¥3%:5 B NP-hard <R 48 » 24 7 ¥ ¥ 1 12 branch-and-bound

¢ ;% fminimum ultrametric tree %= 3 [JC099]

2. triple method : triplet method = 38 8 % % — & = ¥ % 2B enid
(triplet)» & - @im it ik K % ehtriplet - 24 7 3% ) dynamic



programming =77 ;£ 14 % — ¥ heuristic 77 ;2 » JI* 28 F % iE 7T F 0
Ao R REs 4R A A a2 20k s H RS g A0 [JC004 ] 0 A B R AR

b AR R - iR F 0 Py Ao %k e DP AR 2 RF 1y ahk

B R EINA BT S R 0 g2 > B % 42 [JISE04] -

[Social network analysis])

A [AINAO8]® 28 3347 Blog ¥ friend network #— & 3+ 5 A [ICCCI10]
P oA e 47 35 cohesion group - B ATemodel 42 ARREH B E o ¥ bR -
# 4% local conference e ¥ %%~ H B4 - B social network ¥ F 45
cohesion group & 4% o . [COCOAL1, CPS11, UM12]# 2% i@ pl4>t4eie A& Internet
social network ® Z|%7E BaF PP REE(TATY o B § 3 s AT AR en
S kB P F AT E AR AP T RIEAGT R 2k ROk

FE BT e

[Path problems]

1. Path problem in a tree : & tree } &4 F & *U4| T ek i path 425 7
%A 48> & [IPLI9] P ik - 1 F 45 length-constrained heaviest
path e &2 5 @ & &k & [IPLO9]RIX 3 7 maximum-density path % &
ETEPLFEEPRETAIRRE L BT o

2. Minimum latency problem : minimum latency F 4Z-%_— % 023t TSP
(traveling salesperson problem) F 38 » % F e H P55 #icd 5
v E - BEE FER RS m A - Bhend FRT A4 948 5l dh routing B
R AeBE g R L R o A[IPLO0J® A - B s iEEEm
23 P AR 1 * dynamic programming X % ¥| polynomial time £
f2 0 P PFs 3E3 0 RS  do TR o ¥ R4S R AR 0 AR
- #8 % & 7 branch-and-bound /# 2 dynamic programming = f&3 ¥7:h> %
I ¥ - k70 lower bounds > & 1 r R R R DS RS IR

5% [IPLO4] -

3. Next-to-shortest path problem: s FFEE A F 3 82 B enk - & B
B s AR aE k2 m o 3R 4R 54F f trtig o A Algorithmica 2010

ik ER R D XS BPFERFE 2 0 APk [Algl2] R FoR-H e T AR



MR (BR A BRI H R pEdre o) e A7k itg sk o - &
SREAE R 48 0 B g € §_positive £ non-negative i ¥ #g i o e pt BRAE A
W d LF L 0P FIEEAR A% F > AP A[UI2b]aF 7 R4 4

ESLEEE S 0, A BB S B R AT R AR TR

4. Disjoint paths problem : # dag ¥ #3% min-max disjoint paths ef* 4
¢ v pseudo-polynomial time =% &2 » A[JCSS11]7 & &) - Ap ¥ e
FPTAS H pERF A fe R d L% e % 5 i o A & [DOI2]% #4171 - BApd +
A& Disjoint paths WAL Bk AW LG gFd chiF 2T > doP FH &
% i disjoint path > * reffipath & JF 8.d 4p e g éd i le s cno A fraif;f_!
MREEVITOEE N - 2% 2 &9 exact algorithm fr

approximation algorithm -
[Other Tree problems])

1. Inter—cluster distance of a tree metric : ¥3*— BAHK B > = & #-8
=@ ik clusters: PP 1 intracluster T 35fEHL R % 42 T 35
intercluster fEdtes & > 1% S F» & 417 - B minimum average
intercluster distance spanning tree B 3E:d 1T 00iF B 2 o p 2 F

VIE LS B hclusters [TCS06] -

2. Backup 2-Center and Backup 2-Median Problems on Trees : Backup
2-center/median F° 48 % & %t center/median R 3E %25, F jehf H ¢ —
B facility &R &3 € fail 03,7 4o®E# facility position #

[Net08] ¥ # 1 sfizm B B A4 0 1 F sk cg B i o

[:3#5]

% TR A2 052004 & A AR NI s 1T B37# K & spanning tree
PRAE T 7 i B B <+ 7 - &3 Spanning Trees and Optimization Problems > ¢
Chapman & Hall / CRC ** 2004 & %< [Book04] > 8228 2 & - &/ & » A7 (%}
PR A 2 B ERE Skt AT EX B R B EKFENN FREL

T 87 - B %5 Optimum communication spanning trees &7 chapter Y4k &



Handbook of Approximation Algorithms and Metaheuristics i&4& % ¢ » 3 d
Teofilo F. Gonzalez % 4& » Chapman & Hall / CRC ** 2007 & di5x » B 4 %317 000w
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