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Optimal Hamilton Path between Two Vertices in Halin Graph
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Abstract Finding the Hamilton path with minimum cost between two arbitrary given distinct vertices in a weighted
graph, OHP for short, is a well known algorithm problem and has wide application in network routing and many as-
pects of computer science, OHP is NP complete, Halin graph is a nontrivial generalization of tree and ring network.
Effective algorithm to solve OHP in Halin graph is not found until now. This paper presents an effective algorithm to
solve OHP problem in Halin graph by recursively shrinking fan structure. What’s more, the proof of correctness and
the analysis of the complexity of the algorithm are also given.
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y' 5 a. BB, Akt BIE e 7 T HHINRES R
a,a WIHEBFEERRava,a . BB aorai,,a BE
T 25 45, 75 W Height(T) >d (3 ya0) » SRR F & .

/?\ K,:H,[{avao (123} v"'var}]vE%vKl% H,H"Jﬁo

Bt 2" € VKD, W X,.., & X, Height (T) >d'r (5,
), SEEFE. B, 2" ¢ VK). #fi, B X, &L H
M.K'RHPrE,.HxEVEKD,

% y € V(K'), Wl Height (T') =1, 80 H' } %, # i
Height (T")<<Height(T) , S5{Ei&F & .

By ¢ VK BEMTH X E AT y E VKD

BK'RH®AEz My WH. X5 HENEXFE.
(DBIE, QYHERE XSS, ]

=8 4 g H¥%,2€EVH),yeVH), H#wETH
NEEE S, C=uour - uuo HE CHEFRAM, W,

WE (v ={w w}, 05, ] P(H,z,y)={P,
P} ,ﬁ:q:‘ Pi=wu w2 uptelly—1 7 U1 Uy Py =wuy —
Utz w114y, BMERL PEOP({H},x,y),C(P)=
min{M-+c(u,— x2) CcCuy—ru, ) » M+cCupr12) — Q1) } o

DByt ={u u ) FH 2yE EC), 05, t<<r, M P
(H,x,3)={P1, P} , P, P =wu oy u—s - thr1 Wity Uy
ooty TPy =ttt gt ) W - Uz Uyt 1 U o BIME BN
PcOPUH},z,y),C(P)=min{ M+ c(u1w) + cCupsyw) —
cluprrw) —clupprue) y MA+clu—yw) + Qe w) — cluu—1)
—(cQuues-1) 76

BV E{xyy = {ussue ) FHb 0<s<r, | P(H,x,y)=
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{usu,— 1w iy U uer 0SS H i%s+1}). BME
W PEOP({H},x,y),C(P)=min{M~+c(uw) +c(us1w) —
cQuui—1 )~ cCuur ) 0<i<lr H i 75}

IER : RS 515, O

4 FBEMIASRE

ARk Halin B i OHP, ##EE R 4,8 13 K2 ff
# Hamilton BFIF#k 3K OHP, R#EE s 1,5RIE# Ha-
lin ) OHP /] LARAL SR 46 b 5 13 B B L/ OHP, i
R 2 3 FB, IS Halin BHITH BRI ELR BBRERS%
A AL, R iR 3E4E Halin K OHP &2— M8 IH M R .

EHEH—EHH OHP, Mi— P F ik OHP, &K,
HARBWT.

XBIBHTHALE  Hy WENERE ST BIBK
TEANREAR , H it OHP, M E0H S M KiEH 6) Fiy & 40
45 E ] ) ATERMHIR. e 1, B3 OHP, & Case
2~5 b RS Casel AT R 2L, Kt OPH,
BT Case 2~5 AL EINR.)

OHP,(H,x,y)

WIN:H,.xEV(H),yEV(H H x5y,

Dif(H £%) then

2 BEEH 4 A P(Hvxsy)qaﬁfﬁﬁ%(?‘]ﬁiﬁ return P(H,x,y)
WL —S

3else {

4) for(HhBANHE )

5) if (IQV(F)EA’QV(F)) then

6) H=X_,E% 8 F BIERE A FIEBNE; //E4% F, %

W3]

7) P=0OHP;(H,x,y);

8 HEEMBERBEPIPENERESEIN PP IASERS

9)!5 //E%EB%J?E 2R 3]
return

function OHP, (H,x,y)

BWAN:HPHEREE s Ry, £, yEVUHDH r#y.

Dif (HE%)

2) BRIEEHAHE P(H. 2, y)PITERAIES; return P(H,x,y)

3)TY€§§/J\B‘J~§§;
eise

4 Q=UViy MRMN T MIEFFF;//H=TUC

5) w=Q B PMATL A w A T4 A GRE QP HITF
HEFDBREH w001, vu,,

6) u=CHu KT B o =CHuo MHT— PR v=w i)

ALt &
7) Case lir=u;, B 0<ls<lr //X ..,
8) <§‘ELaseZ£FB’JX EXHE X, JES F=H[ {w,ug uis
uJ]F@i‘JB‘J@ Fiou Al Hyp s

9) OHPz(quIyy) //ﬁ’# & (V(Hz1)

10) Pz—()HPz(Hzo,z,y) s//HH rEV(H3)

1) P'={(Py. Py P IE B BN — 4

12) if(P'=P)then //$%J& Pt B 4845 &

13) (P 435 B 42 zu'v; ) then

14) P= H P B4R zus (w2 wow— et 1uero s> u AR
B P R s

15) else

16) P=F1 H H 888 zus (lugz - wov; Fl vwnerrupin s

, 4 S3BEE PP M ERAR v, B oo
17) if(P'=P;)then
18) (P & xu'v;)then

19) P=H H P a1 ters s w1 ~ue—guo £
B PR RRS xu;

20) else

21) P= H’:Fj%fx TU ] Us+2 u,v;fﬂkus 1 Us—-2

Uo Uy 5}7;:” REP ,IPI%@I’UJ fﬂvu Vs i
22) return P;
3

ELRY E‘Juﬁ?ﬁff:x oy EXLH Y Case 3~6
23)Case 2 x==pug{=sreee
24)Case 3:x=u, { e+ }
25)Case 4:r=w and y;ty{ ...... }
26)Case 5:xr=w and y:y{---...}}

5 HZERIEWRMIER
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REFRIGER, FETEA No 1 A0 BRI R EBRIE T
—HMHRZ . AR S —DEET R AL
BT RAE R A T 6. MBI RBAUFA RS, B A RHE
PN BE R 7 2 MEMKXMAE MNETRERELZ 5
PR A A RS T i B AR A S SR I R BOR B SBAR SR T
R E BRI E KRB L, BRI ILT BTl SR %
SEHVE FDRLRE ARG, SEBR b RLBER BR T 55 SR BT IR
ZE [ HIBFR .
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8 3 y, W ¥ OHP, (H, x, y) iR 8] — 4kt P€ OP
({H}9I’y)o

BBV =n, B8R, n>4, THEX » FHZE
ir .,

(DX n=4, B Halin E¥E L H R, HifheE
4, |P(Hyz, ) [<n, EHIIEA 2)i8E— % PEOP({H},
Ty o

O RBIEE n<lh €L

(DY n=k+18, F HEE.FQO, @B, & H
TR, BAW THRIFFS Q8 — 1 HEBes S R AT
ﬁ&?ﬁ,ﬁﬂg%tﬂ?gvﬁﬂ H[{wvuo s U 9"'vur}:lvj‘7 H EF'B/‘J
— MR, A F=H[{w,u,mu}]. HyRTHRES,
yEV(F), Xt HPFABAEE x fy.BHit €V,

OHP; P Case 1~5 44 T X = 4 F AR B AT B4
PR ARYE X o, B L BRI B, TH R RFIE
PAZEN 2 Case 1 B, i HEAL..

%: Case 1 E‘J%’#Fﬁ/@ymu Xyy %ﬂF ﬁi]:/%gg 3 gﬁﬁqsz-y
%XE‘J Case 2, ﬁ%/@ 8)*@%5@ Hx szfﬁ/@: {Hz ,Hp}=
HX ,F, HEH 3 MX,.,,EXTTH:Ho M H W B H A
Tax®y, [ VUH) |<IVD | =k+1 MV (Hy) | <|V(H)
[=k+1, FEI, H#EFRK, B 9OF 1005 P P, 2.
P]GOP({HZI}vlvy)iFﬂ PZ GOP({HZZ}aI9y)o i&ﬁﬁig/aj
1D PR P ' €OPU{Hy ,He: by, ). BUEHR L) TTHI.
1%@ 12)’\’21)*%4%@]%%4;: PGOP({H}vay)o E]ﬂ:t%
e Case 1 &40 ,184) 22)iR 42 PEOP({H} vz, y),

O

EE6 FHxeVH,yeVUD, &% OHP, (H,x,y)
B[ —2& G PEOP({H},x,y),

IE . H 2%, B e 4,50 DR E &K P
€OP({H},x,y),

FHHARR., R3]0 O~0FEE X, EHFR
BEx My WRHIERSHEFATFEXRENE. TS
JFE H R4 FF, BATUBATRIBE A 4 ~6) WIER B G5
BIWEEN H . & 5 AT, I\ DR PEOP
({H'},z,y), #TARESC[3], hiTiE4 85, PEOP({H},
Ts3) o O

6 HEMEREDN

6.1 HEERE

A n=|V(H)]|,

EE7 FH1eVUHD,yeVUIDMA HY R EREE
=y, U ef% OHP, (H,x, y) Ml B 48 O(n?)

W% H B, heH 4, 518118 P(H, 2, y) P A
H B HIE BT ENE A OGD,

FEHARE, BRVEM O ~6F O I[E, Hy
Hp ATRAZER iR T f C R FIA# i FE A AE. B, &
] 8)F OCECHD DA, X B Halin E&E L ATHINE(HD | =
O, H iEH] )7 O T[], B EAAD~C2DFO
GOBTE], B 228 558 FE A 9 f 10), $4T Case 1 .54
HET O(n) i [A], [F1 3R, Case 2~6 FHER 358 U998 FIE A s 2t
FE O, H )&% OHP, (H,z,y) 2% 378 FliE 4
BILFEEERS OGHTHE,

HER 3, B8 W OHP, HAEA AN ES — a4
B . B8 OHP, (H,x, ) S, # 3 AR REES
FEHREA RO & A x MRt R A S Halin B8 %0 H A1
@, WX, BE LT, SRS — 1, ELERF A Ha-
lin B, #ifigiE 3, BB RETES c MEERPARM
Halin B FE £ 142! + .- 20D =1 i Halin B8 E
S AT 5 : Height(T)<Tlogy n. PR b3 197 Fi A% B TR B0 <1+ 2
Feee 2922 =n, i X, B AT H, SR E AP
B AR Halin BEES S 8UNT . B RS OHP: (H, z,3)
BT E & E R O . O

EE 8 Mk OHP, (H,xz,y) I AIE 2 0 O(n?) , &
t 2EV(H) H yEV(H),

IEHA. % H 2% . 5% 7 800048 OHP (H,z, ) ¥
EEXER O, & HARE. X318 #4849~
6) F1 8)IFF OGO A], Wi # 7,18 81 (DT O ) i,
X, OHP; (H,x, y) BB E 24 O(n®) O

6.2 TEERE

FEEHNEES B ARAF R OHP: (H, x,y) 75
VAVE F Y2t B P 2k A BT A Halin B, BHEFE 7 AT 40, X 4%
#) Halin & 248 OG04, T BN SR AR 7, 77
A~ Halin B QI FE R HFEWN S5 FEME, B OGo 226,
R A B B BILFEE O 23],
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