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O ABSTRACT 0O

P-NP-problem is the most important issue in computing theory and computational
complexity, Through her study has been defined and studied the ranks of other complexity such

ascoNP, Pp, ®P
In this paper we have defined new complexity classes forpolynomial time nondeterministic
Turing Machine using prime and composite numbersfor k-prime numbers cmpst, p and we have

proven that ©°NP js a subclass of it and the class ©™PStP is a subclass of ©™PStP

Keywords: Complexity Classes, Counting Classes, Accept, Nondeterministic Turing
Machine
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[1] : 250 58S (aho Jond Ludia ey sl Cluall 50l 8 Aaalill 3kl
Caal AP o Sy s alai A et c AC N Gpmpdal) 2acY) e sana (g0 Aida Aesenn A (S
PADLAL adjeiy A s23n3 (o) el
Le AP v L ={w: accept(M,w) € A}
Lulall Glia 5ad A dxalill GHlall saad a5 accept(M,w) 5 dadia¥ dliyg s M s
w Jaall 4 1M
IV e saals daali Gyl chang 13 L Jol) 2 Cim NP caall sa il gt yeils 3
Gl Al dnd) Jelad) 852] 1971 COOK  allall i (e Bl Ly cad s eclual) 5y
ol (38 Jl 3 Jaalle Jal Qe e [L[B1[A1(B617IBIONLOTLIIL2] b LS el Ak
@i glly NP Caall Gy Joill GSe (NP ile sane cilacia cana) [3][12]coNP ={A: A € NP}
-[81[O]MOI[A1][A2][A3][14][15] (& \eiusdss
i e Ledyas 5 Alls PP (probabilistic polynomial time) = Jie sl Casiin Cijels Max
e oS 1)l Jsdll 2y Allprobabilistic Turing machine  adlaay) dwlall slaud Lo alasiuly Gill[16]
Jie sae Ve & Gy Oluall 5yad 3 LG Gyhll de (e ST Aaalil )kl
<[2][6][71[5] L 7][18]
daalil) 3ylall axe (I3 Jsill o< [19]@ P (parity polynomial time ) caall i L
Clie Liae (ge Aaalil 3yl 2ae IS 1) L iy Joill 2 SI[20][21] Mod, P Casiuall GlliSs ¢l i
K gasall 2aal)
daal Goyl ciaag 13) Jadd L Jeil) 2y G [1][21][22] INP  Caiall 3 yedll 40 Casiall (has
NURWEN PN RR TS
e e Caghoa Ll o lual i Cagaall oa
NP ={x:x>Q0}P
coNP ={0}P
@ P ={x:xmod2=0}P
Mod, P ={x: xmodk = O}P
& Sle gyl 51985 Lle s [B]NP c PP & Gle gyl 51977 e b
[23] coNP < 1NP

[1] 8 il s <= il e e letyped ading g Al Casin llia

13



pals ATV Sae ) de gane (335 Al d3ad) Cagiiall

:4dlaafy cuad) Loaal
NP aall ao Sy CONP  Cauall ps A jaall Caghuall Ao (e Canall dyaal (1
Cad) @bk
s L A8 e sy AlsY) dacY) depana o Lol ading Buda Aad Caghoa lin (i
[I]Spol JbaialV) ABle aladinly llds(coNP) NP caall
LY e de gana (389 Adjaal) adatl) Cigha
iy jlas —1
Ofls Qigpimay My + M, Ofaula pas By Gies i ey Cudla M, M, ol
(b WM, x M,
M, Jiedad) & e My x M, dlall WM, 5f M, die b dess M, + M, dlal
daall e Je M, Jie aa (e det (A8l) Jsd s ) cilay 108
se Jodill ph e b LainY Jasd dpalall oda o Gaab] dslall Cips b e IN s Jal e
LJA0 ALK
F A B ram gy LS el Anlad dgan 5,5 Cagped (V) LSl raal el
tel LS P(M) Laulall 038 e p(X) = X7 +b 2508 5,5 M Lpdia dpuls Jal o
p(M)=[a]xM xM xM +[b]
P< g Jhaidy) didle -2
3pan 5y Caag 1)) A<, B iSiyB e JLassdALE WA e Ji c ABCIN il
Xxe Ae> p(X) eB i cusy p e IN[X]
iy 3
AP c BP[1] 058 Bxe A<, Byls 1y
okl
t0sSs e My = p(M ) delall (58 M, dealad) Jal o
AP < BP accept(M ,,w) € A<>accept(M;,w) e B <>
primep s" TP g4
5 301 AV degene Prime c IN oSl
Cmpst, ={x: v X= XXX} k=1,2,..

Xg yoni Xy € Prime
Cmpst, P; k =1,23,.. Gially PrimeP sl caa Ll miiy Yaie
Cmpst,P = PrimeP _le Jiasi k =1laic Lalall Al 3
sle ool Ajaall Coghiall (o a a8 CONP il & 20000 bl DA e (508 Chgas
Cmpst,,P caall ()0 Sia om0 CMpPSEP caall < e
1445
coNP < PrimeP -1

14



Tishreen University Journal. Bas. Sciences Series 2017 (3) 23l (39) alaall uulu¥l a slell @ (i drals daa

Cmpst,P < Cmpst,,,P -2

g 0|

Cmpst, <., Cmpst,,, 5 {0}<_,, Prime & ¥of s s

ad ()5 Mdie Cagemana e Z Sia p=Z2-1 G P ol e ) s plas -1
shaa Ce sl (sS ld lae Las X=0  Lovie L p 2aall & p(X) = X2+ 22X+ 22 —1 250l 5,58
rasaall 8y Gl Jle p(X) = (X +2)° —1=(X+Z+1)(X+2—1) N onae

X=0<> P(x) € Prime :0s& Yxie p(x) = X* +4x+3

1 siX=0 Jal oo bais Wl 058y &2 4 4o + 3:0Y @y

{0} <, Prime

X2+ 4x +3 25l 5,5 e Al dwlall <) CONP < PrimeP asi (3-2) dylaill Cusg
lebn 3ya 3 (Sphall o3 (g U Bpula) dpnlal) Gl ¥ Lovie Ja daalil) 35kl (e Jof aae o Juaas

10sS e (”Aj 2 @ dua p(X) =ax asall i€ 31l -2

slas e Wse o Sax ¥ Cmpst, < Cmpst,,,; Jubs x e Cmpst, <> P(x) € Cmpst, ,,
105 (4-3) ) s ‘._?Jj e koelan e LS x5S0 Ladie Lasd ‘._?Jj ack 41

Cmpst,P < Cmpst,,, P

Sluagilly claliiiuy)
PO i Al Ayl (ye
coNP < PrimeP = Cmpst,P < Cmpst,P < Cmpst,P = .. < Cmpst, P..
s Al
NP < coPrimeP 5 NP < coCmpst, P; k =2,3..
Jsd ol WIINT 8 NP Jsd slais INNCmpst, s» coCmpst, P Jsé alas & cu
IN\Prime & coPrimeP
Bysgll aiaill Caghn G A5 peall lEDlad) 5)215 NP Caally Leidle (DA (e geiliill o8 daal 3l
Jie 489 all Cagaiall g ansPrimeP Cmpst, P; k =23, Gsiall o Gl duhauass
Oracle Al P ,PP,INP,NP

15



pals ATV Sae ) de gane (335 Al d3ad) Cagiiall

[1] GUNDERMANN T.; NASSER N. A., WECHSUNG G.; "A survey on counting classes";
In Proceedings, Fifth Annual Structure in Complexity Theory Conference, pages 140-153,
Barcelona, Spain, 8-11 July 1990. IEEE Computer Society Press

[2] COOK S. A. "The complexity of theorem-proving procedures”, in Proceedings of the
third annual ACM symposium on Theory of computing, STOC 71, ACM, New York, NY, USA,
1971, pp. 151-158.

[3] BERMAN L., HARTMANIS J., "On isomorphism and density of NP and other complete
sets”, SIAMJC6(1977), 305-322

[4] WAGNER K.; WECHSUNG G., "Computational Complexity", DeutsherVerlag der
Wissenshaften Berlin 1986

[5] ARVIND V.; PIYUSH P. KURUR,"On the Complexity of Computing Units in a Number
Field", Algorithmic Number Theory VVolume 3076 (2004) pp 72-86

[6] DURAND A.; HERMANN M.; KOLAITIS,P. G. "Subtractive reductions and complete
problems for counting complexity classes", Theoretical Computer Science Volume 340, Issue 3, 31
August 2005, pp 496-513

[7] ETESSAMI K.; LOCHBIHLER A.,"The computational complexity of evolutionarily
stable strategies”; International Journal of Game Theory , 2008, Volume 37, Issuel, pp 93-113

[8] BURGISSER P. ; CUCKER F. "Counting complexity classes for numeric computations
I1: Algebraic and semialgebraic sets"”, Volume 22, Issue 2, April 2006, Pages 147-191

[9] BENNETT C.H., GILL J."Relative to a random oracle A, P* # NP* # co-NP* with
probability"; 1SIAM J. Comput., 10 (1981), pp. 96-112

[10] HARTMANIS J., IMMERMAN N."On complete problems for NP m co-NP" Lecture
Notes in Computer Science, Proceedings, 12th International Colloquium on Automata, Languages,
and Programming, VVol. 194, Springer-Verlag, New York/Berlin (1985), pp. 250-259

[11] ABLAYEV F., KARPINSKI M.,. MUBARAKZJANOVR."On BPP versus NP tcoNP
for ordered read-once branching programs”; Theoretical Computer Science Volume 264, Issue 1,
6 August 2001, Pages 127-137

[12] PORRECA A. E., LEPORATI A, MAURI G., ZANDRON C.;"P Systems with
Elementary Active Membranes Beyond NP and coNP" Membrane Computing Volume 6501
(2010) pp 338-347

[13] TODA S, "On the computational power of PP and P"; In Proceedings of the
30thSymposium on Foundations of Computer Science 1989, 514-519

[14] OQIWARA M."On sparse hard sets for counting classes”, Theoretical Computer
Science, Volume 112, Issue 2, 10 May 1993, Pages 255-275

[15] ARVIND V., VIJAYARAGHAVAN T. C. "Classifying Problems on Linear
Congruences and Abelian Permutation Groups Using Logspace Counting Classes", computational
complexity March 2010, Volume 19, Issue 1, pp 57-98

[16] GILL J., "Computational complexity of probabilistic Turing machines". In SIAM
Journal on Computing 6 (1977), 675-695.

[17] KOBLER J., SCHONING U., TORAN J.AND TODA S., "Turing Machines with few
accepting computations and low sets for PP"; In Proceedings of the 4th Structure in Complexity
Theory Conference 1989, 208-216.

[18] FORTNOW L.AND REINGOLD N., "PP is closed under truth-table reductions™;
Proceedings of the 6th Annual Conference on Structure in Complexity Theory 1991,13-15.

[19] PAPADIMITRIOU C. AND ZACHOS S. "Two remarks on the power of counting™ In
Proceedings of the 6th GI-Conference on Theoretical Computer Science, volume 145 of

LNCS, pages 269-276. Springer, 1983

[20] BEIGEL R., REINGOLD N., SPIELMAN D., "PP is closed under intersection"”; In
Proceedings of the 23rd ACM Symposium on the Theory of Computation 1991, 1-11.

16


http://link.springer.com/book/10.1007/b98210
http://www.sciencedirect.com/science/article/pii/S0304397500002164
http://www.sciencedirect.com/science/article/pii/S0304397500002164
http://www.sciencedirect.com/science/article/pii/S0304397500002164
http://www.sciencedirect.com/science/article/pii/S0304397500002164

Tishreen University Journal. Bas. Sciences Series 2017 (3) 23l (39) alaall uulu¥l a slell @ (i drals daa

[21] PAPADIMITRIOU CZACHOS., S., "Two remarks on the power of counting”,. In 6th
GI Conference on Theoretical Computer Science, Lecture Notes in Computer Science 145 (1983)
269-276.

[22] BEIGEL R., GILL J., Hertrampf U., "Counting classes Thresholds, parity, mods, and
fewness". In Proceedings 7th Symposium on Theoretical Aspects of ComputerScience, Lecture
Notes in Computer Science 415 (1990), 49-57.

[23] HERTRAMPF U. "Relations among MOD-classes”. In Theoretical Computer
Science74 (1990), 325-328.

[24] BLASS A., GUREVICH Y."on the uniquesatisfyiability problem"”, information and
Control, 55,(1982),80-88

[25] GUNDERMANN T., WECHSUNG G."Nondeterministic Turing machines with
modified acceptance"; Lecture Notes in Computer Science 233 (1985) pp 396-404

[26] CRONAUER K., HERTRAMPF UVOLLMER H. WAGNER. K. W. "The Chain
Method to Separate Counting Classes”, Theory of Computing Systems,February 1998, Volume 31,
Issuel, pp 93-108

[27] ROTHE J."Immunity and Simplicity for Exact Counting and Other Counting Classes"
;Theoret. Informatics Appl. 33 (1999) 159-176

[28] HEMASPAANDRA L. A., OGITHARA M., WECHSUNG, G." Reducing the Number
of Solutions of NP Functions™. MFCS 2000:349-404

17



