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HZEBIHHHE T 1F BIC# info(T) = (type,s , M —info). type H I ;s HIFER
M --info 29 T ) MBI BOCR. MR K r,d (o) HHEE.

(DF A =1, HRHER. & T NR—%KH, 0 info(T)=(E,1,nil); TMH T #9484
HE r PME—SETH '8 T ,inlo (T) =re_rootGinfo(T' }).

(HEA@>1, 8 T AEBEFH T,, T, ,info(T) =merge (info(T, ) ,info (T,)).

re_root ;T FEH (type' ,s" .M —info’ )i+E (type,s,M _info) .

B (D type’' =E, ] type=E;s=5s".

B (2)F type’ =H, M type=E;s=s".

B OE type' =18 =1, M type=E;s=s'. # type' =135 >1, M type=M;s=s";M _
info=(E,1,niD.

B (4)F type’ =M, Il type=M;M_info=re_root(M_info' ) ;s=5".

£ 333 ¥ merge 1 (typel,sl,M—infol) #l (type2,s2.M —info2) i+ H (type,s. M-
info). ﬁiﬁéﬁﬂi‘lﬁlﬁ sl==s2.

B A(1E sl=s2;typel =type2=H, Il info(T)=(H,sl,nil).

B (2)E sl =s2;typel =H;type2=E {42, | info(T)=(E,s1,nil).

I (3DFE sl=s2;typel=type2=E, M info(T)=(I,s1,nil).

B FE sl=s2;typel =T;type2=H s{AH , ] info (TY=(1,s1,nil).

HH G T s1=s2 HHMEN info(T)=(H,s1+1,nil).

TEM(6)F s1>>s2;typel=H,E 5§ I, W info(T) == (typel,sl,nil).

B E s1>s2;5typel =M, |l :info (T') = (type',s' ,M —info’ ) =merge (M —infoi,
(type2, s2, M — info2)). F s'<Isl, M| info (T) = (M, sl, info (T, & N
info{T)=(H,s1+1,nil}.
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SROTY+S(T) +S8(T) +M(T,, T, R(T) HHAT —IK re—root RYEFE ;M (T, T2) A
7 7418 merge BYATE]. 3 IAHH —IK re —root, WEEEAR 1. R(TY)=0G(TH. M
(T, TaH m(s(T),s(TOMEH mG(T),s (T N=m{s{T,)—1,s(T;))+0¢1), A
S(THY=S(TD+S(TH+0GCT)). HHA S(T)=0ms(T))=0(nlogn ).
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iE 9 Iy P, Eﬂ?ﬂ e, (1=tiscn) Nﬁ%?ﬁ?%ﬂ‘&ﬁﬁﬁ?”ﬁk EI] :Ey= {E‘Lsezs""
eiibss(PEDN<s (P, ,E;U{e})=s(P,,E)=s(P). 4 =FHM :

B Lee=vwBTANMEETHAE D,visv, v BRIEETH A, m=|V(ED
AVE-ED|. (DEAD>L,dG) =1 We TRIEv HIEGT AV R TERA, H:s
(PL,E U{e)=s(P,E)+1=m—+1=s(P). 7P, WEEG HERTHEHEE,= (e,
e T IBETHAE R visves oo vas v B s (P, En s (P, ()75 d(v)>1,d(v ) >>1, 1)
e TS v, v HRABEWA,Hs(P L E U{e)=m+2=sP). EEP. BEE G HERX
Fiaifis Ey= e s} BB ST visvs s s vms v, v . i s (P, E) 25 (Py) . B4
FHEMR 1 BWR s(P)22s (P, BT RAMER tn T 2.3 B R s (P =s (P).

B 2:e DA ARER S 5RETA.

1L 3ce PAIRLA 0 IR A THAL |

B P, 5 P, HNHF B s(P))=s(Py).

HZSBRNSAREBERZBRIPRFTEE 2). FIA next I last 4 EIRELE
WERMN. TREW T M5 Bi0%Y BN 4 704 Gype,s,plan, MI—info) . 12 H info(T).
type,s ST plan & = 04 Chead , tail) Jhead , tzil HFERH T B FEHERZLTEBEH

g5 MI—info ¥ type=E,H,M B & L SHTH[E . ¥4 type =IK MI—info=(¢,0, (headl,
taill) vnil), [ T &UREE iy pTHR E 2 78S 361 5L B I headT,ail] 35 f B8 2 09 B 4 b,

(DFE Ay =1 B T 5 —234, 0 info(T) = (E, 1, Chead, tail) ,nil) , head , tail #1457
RO SREAREBEZE r O —-BHE BT TSR A F T —r'rinfo(T)
=re_root{merge (info(T —r'r) ,info(r'r) ).

(2> d(o)>1, 18I E R

re_ root TEFRHHETE (D). (2), (IEH. TG BRH T i info(T*) = (I,s ,plan’,
(9,0, Cheadl’ ,taill’) ,nil}). 25 s' =1, W] info(T) = (E, 1,plan’,nil); 3F s'>1, 0 info(T)
= (M,s ,plan’, (E,1, (headl’ sheadl’ ) ,nil)). '

THE# HEE merge, RMNESHAFRFRIERTEMMEH.

(DX THER ) :s1=52,typel =type2=H; 1R (2):51=s2,typel =E,type2=H; 1§
#(5Y:8l=s2,typel =M Bk typel =type2=1 & typel =1, type2 =E; 1 (6. 1):s1>>s2,
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typel=H,E, W% 8 BAREE, B im T3 k.

taill. next=head 2 ;head?. last =taill;plan= (headl,tail2}.

()X FEB(3) :s1=s2,typel=type2=E, M|« 2 BSHR 1 ##&.

tail 2. next==tail2, last ;head2. last =head 2. next; head2. next=nil;

taill. next=tail2;tail2. last=taill;plan=(head1,head2);

MI—info={(¢,0, (taill,tail2),nil),

(DX TFHFM(4) :s1=s2,typel =1, type2=H; B (6. 2):s1>s2,typel =1, Wi FF T+
1 B 5%E 2 8

headIl. next=head2;head?2. last =headl] ;tail 2. next =tailll;

taiill. last =tail2;plan= (headl,taill1) ;MI—info= (¢, 0, (tail2,tailll),nil }.

(O T (D :s1>>s2, typel =M, & T, # M — W F EH LB headM1,
tailM1. 3| A #§ & headQ = headMl. last; tailQ = tailM1l. next. info (T")
= (type’,s', (head’ ,tail' ) ,MI—info’' ) =merge (MI —infol,info (T,)). & s’ =s1, M) A =%
T. M T, WERFRERME F /' <sL,WTFHE:

headQ. next=head’ ;head’. last =headQ ;tail’. next=tailQ;

tailQ. last =tail’ ;MI—info==info (T').

SIE 2. TR T, kR RIRER s (DRNERFEPT, B sPTM)=s(T.
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(4), (6. D\RIWRFTEMNERYE. MFPHRD & T, EHE MR 1 EKH. &
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B— L F % compute —info & 5 O EHE. B thatF & 22 F 7 % O(nlog(n)).
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Bk re_root A m* 5 —F AR SEAL. T A4S W WL merge 38 IR BAY ik, 1%
T M B, o B4R T MERIERE. (DFs(THO<S(TY. MET, &5 T @EEHR
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A LINEAR ALGORITHM ON TREE FOR A CLASS OF
CLEARING CONTAMINATION PROBLEMS

Zhu Daming and Ma Shachan

(Department of Computer Sciences Shandong University, Jinan 250100}

Abstract The Graph Search problem is proved to be NP~ complete by MEGIDDO et
al. An algorithm for tree is also proposed by them which computes the search number in
O (n) time and the search plan in O(nlog(n)) time. This paper developes a linear algo-
rithm through representing a search plan by edge sequence, which computes both the
search number and the search plan in O{n) time.

Key words Algorithm, NP —complete, tree, undirected connected graph.
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