
CARDINALS AND BIJECTION OF L AND P AND NPKOBAYASHI, KOJI1. AbstratThis artile desribes about that L is not P and P is not NP by using bijetionredution between eah problems.Deterministi Turing Mahine (DTM) an easily hange bijetion DTM. There-fore, if L is P then bijetion LDTM an redue CIRCUIT-VALUE to UNDIRECTED-PATH. But CIRCUIT-VALUE have same ardinals' o-problem and UNDIRECTED-PATH have little ardinals' o-problem. Therefore, bijetion LDTM annot redueCIRCUIT-VALUE to o-UNDIRECTED-PATH and L is not P.And using L is not P, we an prove P is not NP. All P problem have equivalentreversible funtion and DTM an redue from NP-Complete problem to anotherNP-Complete problem by using this reversible funtion. If P is NP, equivalentLogarithm spae redution exists. But that means L is P and ontradit L is notP. Therefore, P is not NP. 2. PreparationIn this artile, we will use words and theorems of Referenes [1, 2, 3℄ in thispaper.About problem and turing mahine types, we use desription as follows;De�nition 1. We will use the term �Input� as data that Turing Mahine ompute,�Output� as result that Turing Mahine ompute. �Problem� as set of all inputthat same Turing Mahine an ompute same output. �L� as L problem set, �P � asP problem set, �P − Complete� as P-Complete problem set, �NP − Complete� asNP-Complete problem set, �FL� as Logarithm spae funtion problem set, �FP � asPolynomial time funtion problem set. �DTM � as Deterministi Turing Mahineset. �LDTM � as Turing Mahine set that ompute L and FL, �pDTM � as TuringMahine set that ompute P and FP . �RpDTM � as Reversible pDTM .De�ne onrete problem as follows;De�nition 2. We will use the term �CIRCUIT − V ALUE� as a P-Completeproblem of omputing iruit output value. To simplify, we add YES gate thatoutput input value (reverse NOT gate). �UNDIRECTED − PATH� as a L-Complete problem of �nding undireted graph path between assigned two vertexes.To simplify, we desribe eah edge exist or not. That is, eah vertex are array ofedges existene that listed another vertexes.De�ne problems ardinals within �nite.De�nition 3. We will use the term �Problem ardinals� and � |P |
n
� as a ardinalsof problem that input length is n. 1



CARDINALS AND BIJECTION OF L AND P AND NP 23. L is not PProve L 6= P by using ardinals di�erene of between CIRCUIT − V ALUEand UNDIRECTED− PATH. CIRCUIT − V ALUE have high resolution and
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. There-fore CIRCUIT − V ALUE annot redue to UNDIRECTED− PATH.Theorem 4. CIRCUIT − V ALUE ardinals is same as CIRCUIT − V ALUEardinals. That is,
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CIRCUIT − V ALUE. �Theorem 5. UNDIRECTED−PATH ardinals is more than UNDIRECTED− PATHardinals. That is,
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= O (cn)Proof. Set �nding path problem as graph p start vertex s to goal vertex t in kverties. All p ∈ UNDIRECTED − PATH if p have edge that link s to t, butsome p ∈ UNDIRECTED − PATH if p have no edge that link s to t. Numberof graph that have edge that link s to t is equal that have no edge that link s to t.Therefore,
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nSome graph that have no link s to t is in UNDIRECTED−PATH to get aroundanother vertex. Number of suh graph is amount O (cn) beause atmost O (c)edges are �xed and another edges are aeptable that edge exist or not. Therefore,
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= O (cn) �Theorem 6. P,Q ∈ P − Complete have bijetion redution. That is,
∀P,Q ∈ P

(

∃h ∈ LDTM
(

h−1 (P ) = Q
))Proof. This is trivial by using The Cantor-Bernstein-Shroeder theorem[4℄.De�ne injetion

f : P → Q, g : Q → pthen bijetion h is
h(x) =

{

g−1(x) if x in target of g
f(x) elseLDTM an ompute h beause DTM an easily reverse to NTM and if g−1ompute nondeterministi transition then h ompute f . Therefore, this theoremwas shown. �Theorem 7. L 6= P



CARDINALS AND BIJECTION OF L AND P AND NP 3Proof. We prove it using redution to absurdity. We assume that L = P . Therefore,bijetive LDTM an redue CIRCUIT −V ALUE to UNDIRECTED− PATH.But mentioned above 45,|CIRCUIT − V ALUE|
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nis too small to redue bijetive to |CIRCUIT − V ALUE|
n
. Therefore LDTM an-not ompute this redution and ontradit L = P .Therefore, this theorem was shown than redution to absurdity. �4. P is not NPProve P 6= NP by using L 6= P .Theorem 8. P 6= NPProof. We prove it using redution to absurdity. We assume that P = NP , there-fore all p, q ∈ NP − Complete have f ∈ LDTM that redue p to q.

∀p, q ∈ NP − Complete∃f ∈ LDTM (f (p) = q)If p ∈ NP − Complete and g ∈ RpDTM then
p ≤p g (p)and
g (p) ≤p g−1 (g (p)) = p ∈ NP → g (p) ∈ NPTherefore
g (p) ∈ NP − CompleteThat is,
∀p ∈ NP − Complete∀g ∈ RpDTM∃f ∈ LDTM (f (p) = g (p))But mentioned above7, RpDTM 6= LDTM and ontradit it.Therefore, this theorem was shown than redution to absurdity. �Referenes[1℄ Mihael Sipser, (translation) OHTA Kazuo, TANAKAKeisuke, ABEMasayuki, UEDA Hiroki,FUJIOKA Atsushi, WATANABE Osamu, Introdution to the Theory of COMPUTATIONSeond Edition, 2008[2℄ OGIHARA Mitsunori, Hierarhies in Complexity Theory, 2006[3℄ MORITA Kenihi, Reversible Computing, 2012[4℄ TANAKA Kazuyuki, SUZUKI Toshio, Mathematial Logi and Set, 2003, p.58


