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POVZETEK

Za NP-poIne probleme ni znano, aIi  so resl j ivi  v polinomskenr

dasu. PaE pa so reBlj ivi  v polirdmskem dasu na necletermj.nist id-
nem stroju. Med seboj so si po dasovni zahtevnosti ekvivalentni:
de je le eden med nj imi reBlj iv v polinomskem dasu, potem ve-
l ja to za vse. se ve6, potem so re5lj ivi  v polinomskem dastr
sploh vsi problemi, ki so resl j ivi  v polinomskem dasu na ne_
determinist iEnem stroju ( to 3c, vsi problemi iz NLr) . . I ,orcj s(.)
N'[,-polni problemi (do polinorn$ke superpozici jc nntu.ndrr1r) [ , , .s.,u,,0,
najzahtevnejBi med vsenii  problemi iz Np. Med Nr)-po1nim.i pl.o_
blemi so npr.: ugotovit i ,  al i  je dana sestavrjena i.zjaver nepr.or; i
slovnal po.iskati kromatiEno Stevilo danega grafq; ugotoviti, ali
ima dani graf Hamiltonov cikel; iz dane kondne druzine kondni}
mnozic izbrati  po modi najmanjso poddruEino z isto unijo; ugo-
toviti, ali se da dano kondno mnozico naravnih Btevil razdeliti
na dva dela z enako vsotol ve6 problemovvzv ezi z optimalni.m

_ . )
razporejanj-em posl0v na enem ali  ve6 procesorj ih; ugotovit i ,
ali je dana kvadratna diofantska enadba z dvema neznankama,
reFl j iva,  i td .

v prvem razdelku sta na kratko opisana stroja z nakljudnim dosto-
pom in s shranjenim prograrnom ter definiran determ. in nedeterrn.
Turingov stroj. Navedeni so izreki o ekvivalenci radunske modi.
teh modelov in o polinomski povezanosti dasovne zahtevnosti n-i i lo-
vih determ. verzi j  in modelov, ki bi ustrezali  visj im programskinr
jezikom. Dokazana sta izreka o kvadratni enotracni in eksponent;ni

determ. simulaci j i .  v drugem razdelku so navedene definici je

razredov P in NP, NP-polr iosti  in prevedlj ivosti  v. pol inomskem da-
su. Dokazan je izrek o NP-polnosti problema izpolnj ivosti ;  V tretjenr

razdelku je na5tetih nad 60 razl idnih NP-polnih problemov. Nacial je
: l

je navedenih 5e nekaj NP-teZkih problemov in nekaj zanimiviilproblemov
iz NP. v zadnjem razdelku jb zbranih nekaj rezultatov v zvezi s
p r i b 1 i Z n i m r e B e v a n j e n o p t i m i z a c i j s k i h p r o b 1 e m o v . � �



-7  4 -

LITERATURA
' t  j  ' '

: l

t l l  A. V, Aho, D. S. Hirschberg, J.D. Ullman, Eouhds on the com-

plexity of the longest common subsequence problem, J. A CI/I,

2 3  ( 1 e ? 6 )  t - t z ,  l

[Z.l A. V. Aho, J.E.Hopcroft, J. D. Ul1man, The Design and

Analysis of Computer Algorithms, Reading, Mass., Addison-

-Wes ley  19?4.

[g] t. L. Booth, Sequential lVlachines and Autonrata 'll]reory, New

York,  Wi leY 1967.

Fl A. Bolodin, computational complexity: theory and practice,

v : A . V . A h o , U f . , C u r r e n t s i n t h e T h e o r y o f C o m p u t i n g , �

Englewood Cl i f fs,  N. J.  ,  Prent ice.Hal l  19?3, str .  35.89.

tnl I. Brat$o, Determinizem in nedeterminizem v algoritmih

in abstralrtnih modelih radunanja, zbornik Informatica J6

3 - 1 2 ?  i s t r .  1 - 5 )  ,  B l e d  1 9 ? 6 .

t6-l I. Bratko, Kompleksnost algoritmov in problemov ter hevristi-
i :  

l i

rine nretode: elenrcnti matematidno teorije in primer uporabe,

l lk : l i l lotchniEihi  vcsl , t l i l t ,  ( tU?6) 23f) '242,

t,Z I J. Bruno, E. G. Coffman, Jr. , R, Set5i, Scheduling inclepon-

clent tasks to reduce nrean finishing time, comm. ACM,l?

.  ( 1 e ? 4 )  3 8 2 - 3 8 7
- a

t8] .A. K. Chandra, D. S. Hircchberg, C. K. Wong, Approximate

algorithms for some generalized knapsack problems, Theor.

Comp. Sci ,  ,  3  (19? 6)  2gg '904,
>li- '

]b ] S. A. Cook, The complexity of theorem-proving procedures,

Proc. Third Annual ACM Sy*p, on Theory of co.mputing,

Shaker Heights,  Oh. ,  !97 ! ,  str ,  151 -  1 58.

[lOJ B. Dulriham, H, Wang, Towards feasible eolutiorsof the tautology

problem, Ann. Math. Logic, !9 (19?6) tL7 -L54.



- 7 5 -

l f  r l  R. W" tr{ loyd, Nondeterminist ic algorithms, 
'J. 

ACM, 1 1 ; I  1,r{ i?)

6 3 6 - 6 4 4 ,

[ t r l  Z .  Gal i l ,  N.  lVIegiddo,  Cycl ic  order ing is 'NP-complete,  Theor .

C o m P .  ' S c i .  ,  5  ( 1 9 7 7 )  1 7 9 - 1 8 2 .

Lf r l  NI. R. Carey, D. S. Johnson, Complexity resulF for mult i-

processor  schedul ing under  resource const i :a in ts ,  SIAM J.

C o m p u t . , 4  ( 1 9 7 5 )  3 9 7 - 4 1 1 .

It+l M. R. Garey, D. S, Johnson, The complexity of near-optimal

g raph  co lo r i ng ,  J .  ACM,  23  (19?  6 )  43 -49 .

[tSl M. l l .  r- ianey, D. S. Johnson, Scheduling tasks with nonunifortn

dead l i nes  on  two  p rocesso rs ,  J .  ACM,  eq  (19?6)461-46?

It ol lM. R. Garey, D. S. Johnson, Two-processor scheduling with

star t - t imes ancl  deadl ines,  SIAIVt  J .  Comput . ,  6  (1977)  416-426,

t"f f l  lVI. R. Garey, D. S. Johnson, Approximation algorithms for

combinatorial problems:an annotated bibl iography, v: J.F. Traub,

ur. ,  Algorithms and ComplexitY, New DireCtions and Recent
' l ' r endp ,Academic  P ress ,  New York  19?6 .

[ .^ tg l  M.  R.  Garey,  D.  S.  Johnson,  "St rong"  NP-completeness resul ts :

n:ot ivaf ion,  exarnples,  and impl icat ions,  J .  AClVi ,  U Q9?B) 499 -  508.

["tS.| NI. l t .  Garey, D. S. .Iohnson, I. , .  l i tockmeyer, Solne sinrpl i f ied

Nl i i -comJ: le te graph problerns,  T. 'heor .  Conpp.  Sc i .  ,  !  (1 .92 6)  237 -267,

l?01 
' l ' .  Gonzalez,  S.  Sahni ,  Open shop schedul ing to  min imize

f . i n i sh  t ime ,  J .  ACIV I ,  ? !  (19?6)  665 -6?9 .

lAtj  R. L. Graham, Bounds on mult iprocessing t iming anomalies,

S IAM J .  App l .  Ma th .  ,  I 7  (1969)  4 t6 -429 .

t?E J.  Grassel l i ,  Deset i  Hi lber tov problem, Obzorn ik  mat .  f . iz ,  ,22

( 1 e 7 5 )  1  - 3 .

t?q F. Hacllock, Finding a max-cl l t  of a planar graph in polynomial

t i r ne ,  S IAM J .  ,Compu t . ,  3 (1975)  22 t -225 .

I. l [ ]  D. S. Hirschberg, C. K. Wong, A polynomial-t ime algorithm

for the knapsack problem with t lvo variables, J. ACM,23

(1e?6)  t47  -154 .



- 7  6 *

t25"1 J. E. Hopcroft, J.D.U11man, Formal Languages and Their

l le lat ibn to Automata,  Reading, Mass.,  Addison-Wesley 1.gt ig.
r _  I

126l E. I. Iorowitz, S. Sahni, Exact and approximate algorithms

for  schedul i r rg  nonident ica l  processors,  J .  ACIVI ,23 (1976)  377-327,
t -

lZZ.. l  H. B. Hunt II I ,  T. G. Szymanski, J. D. Ullman, On the

complex i ty  of  LR (k)  test ing,  Comm. ACM, 1B_(19?5)  ?0?-?16.

|.Zql O. H. Ibarra, C. E. I( im, Fast approximation algorithms 
'for

the  knapsack  and  sum o f  subse t  p rob lems ,J .ACM,2?_(197s )4G3-4G8.

Iagl  O.  H.  Ibarra,  C.  l i ] ,  K i rn ,  I leur is t ic  a lgor i thms for .snheclu l . jng in-

clclrendent tasks on nclniclerrt ical processors, J. ACIVI, 24

( 1 9 ? ? )  2 B o - 2 8 9 .

l lO] O. 1I. Ibarra, $. K. Sahni, Polynomially complete fault cletection

p rob lems ,  IEEE T rans  Comp.  ,  C -24 (Lg75)242-24g ,

ls f  l  R,  Jamnik,  Teor i ja  iger ,  L jub l jana,  MK 19GG.

l"3rl D. S. Johnson, Approxirnation algorithms for combinatorial

p rob le ins ,  J .  Comp.  Sys t .  Sc i . ,  I  ( 19?4)  256 -278 .

lr i l  R. M. 'Karp, Reducibi l . i ty arnong combinatorial problems, v:

It ,  l '1. lMil ler, J. W. l 'hatcher, ur. ,  Complexity of Computer

Ccr l l , r t r r * r . , ions,  Ncw y 'ep1; ,  P lenum Press !972,  s t r ' .  BS-108,

lt4J D. l1l.  Knuth, T'he Art of Cornputer Programming , Readirrg,

Mass . ,  Add ison -Wes ley ,

Vol .  1 :  Fundamenta l  a lgor i thms,  19G9,

Vol . .  2 :  Seminurner ica l  a lgor i thms,  1969.

Vo l .3 :  So r t i ng  and  sea rch ing ,  1978 .

[S5l L. T. Kou, Polynomial complete consecutive information
'  re t r ieval  problems,  SIAIVI  J .  Comput . ,  G (1 g77)  67 -75.

l_36" |  R. !1 .  Ladner ,  N.A.  Lynch,  A"L.  Selman,  A compar ison

of polynomial t ime reducibi l i t ies, Theor. Comp. Sci. ,  1

0 9 ? 5 ) 1 0 3 - 1 2 3 .



-w-@

Lszl S. N. Maheshwari, s. L. Hakimi,

systems and Probabil iSic fault

On models {or diagnosable

diagnosis ,  IEEE Trans.  ConrP' ,

cz?h (19?6) 228-236.

t-g'l D. Maiier, The complexity of some problems on subsequences

and sufersequences, J.  ACM, 25 (1978) 322-336'

[.ggl K, L. Manders, L. Adleman, NP- complete decision problems

. f o r b i n a r y q u a d r a t i c s , J . C o m p . S y s t ' S c i ' r 1 9 ( 1 9 ? B ) 1 6 8 - 1 8 4 '

l*0,] G. L. Miller, Riemann' s hypothesis and tests for primality'

J .  C o m p '  $ s t .  s c i . ,  ! l  ( 1 9 ? 6 )  3 0 0 - 3 1 7 '

t4il K. G. Mr"rrty, Linear and combinatorial Programming , New

York-r tondon-Sydney-Toronto, Wiley 197 6'

f+fl C. H. Papadimitrbu, The NP-completeness, of the bandwidth

rnininr izat ion problem, Comput ing,  11 (19?6) 263'270'

t -431 C.I{ .  Papadimitr iou,  On the complexi ty of  edge traversing'

J .  ACM,  23  (19? 6)  544-554.

Iq+l c.iH, papadimitriou, The Euclidean traveling salesman

problem is NP-complete,  Theor '  Comp' Sci ,  '  4 (19?7) 237 -244'

l+Sl C. H. Plpadimitriott, K. Steiglitz, On the complexity of local

search for the traveling salesman problem, SIAM J. Conrpt'tt.,

6  ( 1  s 7 7 )  7  6 - 8 3 .

f+a] D..A. Plaisted, sparse complex polynomials and polynomial

r.oclr.rcibit ity , J. Cornp. Wst. Sci., L-4(Lg77)27A'}ZL'

l4Zl  V. l t .  . l ) r .g l . t ,  l ' )vcr .y 1:r . inrct  has a nucci t rct  cert i l ' icate,  SIAM J'

Conrput . ,  4  (1975)  214^220.

[+e] N. Prijatelj, Uvod v matematidno logiko, Ljubljana' MK 1969'

( 1 .  p o n a t i s ) ,

[*g] UI, O. Rabin, Complexity of computations' Comm' ACM' 20

(19??)  625-633,  Cor r igendum,  Comm.  ACM,  21 .  (1978)  231.



- 7 8  -

t50:] D.,I. Rosenlt 'antz, R. E, Stearns, P. M. Lewis II, An analysis

of 
'several 

heuristics for the traveling salesman problem,

SIAM J .  Comput . ,  !  (1OZZ)  563-581.

t51] S. Sahni, Computationally related problems, sIAM J. Comput. ,

3  (19?4)  262-279 .

FrJ S. Sahni, Approximate algorithms for the 0-1 knapsack problem,

J .  A C M ,  2 2  ( L 9 7 5 )  1 1 5 - 1 2 4 .

Fq] S.K. Sahni ,  Algor i tms for scheclul ing independcnt tasl<s, ' .1.

A c M ,  2 3  ( 1 9 7 6 )  1 1 6 - 1 2 7 .

Lb+] ,S .  Sahn i ,  T .  C ionza lez , . l l - comple te  approx imat ion  l r rob lenrs ,

J . A C M ,  ? 3 * ( 1 9 7 6 )  5 5 5 - 5 6 5 .

f55J R. Sethi, Complete register allocation problems, SIAM J.

Comput.  ,  l ,  (1975) 226-248.

[S-Ol M. Sifadel, Die Zeitkompl6xitat des Normalisierungspr.oblenrr;

bei kontextsensitiven Grammatiken, Acta Informatica, 9 (1.9?B)

3 0 9  - 3 2  9 .
{, rl^154 

L.  J .  Stockmeyer ,  A.  R.  Meyer ,  Word problems requi r : ing

exponential t ime: prel iminary report, Proc. Fifth Annrral

A.CM Sy*p.  on Theory of  Comput ing,  Aust in ,  Tex. ,  19?3,  s ; t r .  l . *9 .

[Sg]  J .  D.  Ul lman,  NI?-conrp lete schedul ing prohlerns,  , I .  Cornp.

S y s t .  S c i . ,  1 0  ( 1 9 ? 5 )  3 8 4 - 3 9 3 .

l-pgl J. Vrabec, Prikaz teori je grafov I,  Obzornik ntat.f iz,. ,1.4

( 1 9 6 ? )  5 8 - ? 1 ,  I I . ,  O b z o r n i k  n t a t . f . i z . ,  L 4  ( 1 9 6 ? )  1 0 ? - 1 2 0 .

L60l H. Wang, Dominoes and the AtrA case of the clecision pro-

blem, Proc. Symp. on Math Theory of Automata, Polytechrric

Insti tute of Brooklyn, Brooklyn, N. Y., 1962, str. 22-55,

navedeno po drugih virih


