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Abstract

This question (P versus NP) asks whether or not there is an algorithm,
and it is famous that it was formalized and submitted as a sweepstakes
question at the Clay Mathematics Institute in 2000.

1 introduction

P versus NP [ZFIAMZR BRI S 0h % v B Mb 2R TH M. BEROHEMEN

FRXNAMETH B, TOENLE I, BEORME U7z ETHHL
TW<, P versus NP QAN EERILE 2 & < T 72 2 #fE 7w fETH
BRI BEDBTNVITY AL GFHETE7EZ507] THb, LrUlx
R IR E R R EEEAAE L2 0, BRICBR/INTFIETH 21258 bH 5
FTARHEBRED, HBWIET N T XLERIZBED B HAMEDZE U K Z LW,
WIZERTHEETH 50T, TAITY XLOERIZARFREIZE VN E X
b5b, THLZLHMPRG R EMENREDEEDLSIZHE-725B W
AI3MIEZTHVONEDIEFIBEEA—X— O THb, ZNIFFREED
grade IZH4ST2EDT, HAHEEA—F—HPREVIELX IV E2—-X—-DM
M2 IR LI L2 ERLTWS, -Y 20 0FREA— X —
No, EDLSWRIEEZBE T ZO0MBWRTIVIY XALEEADDNED S
WBERDHBE5 5, TDOOEITFHAEA — X — CLIEAREMUN & 72
5LDERG., TNEBZHELOIFHEME LTWS,
HEX b TZIEARRH %28 X 2 M E L EARFF AN THRIT S 703 X4
BBTELETSEEE507) LEAMETEZ, TNTEEAE O LREZRR
W, SIS AR ARE  HERE I B, & b e DM &4
ETHZeFTERWZD, MEZBENEHEI N2 RHFHIZHIET 5
WD H B, P versus NP IE, TN%E NP & L7z DTH S &\ S HiHE Tt
BHTERWIlHE§ 5,



Example 1

Rubik’s Cube ®—[a]® Shuffle % code 255 E ¥z % D % Shuffle code ¥ 3 5,
FEEED Cell BUZTH3Z VB D EIRET 2,

Rubik’s Cube %58k X% code 1ZfHED7zH n T TOHEEZ L T 5,
BETHNE Cell IZHFTAEEE, WRMEEHRLUZVABEISEEEZEELTDH
b,

Shuffle code 1
Shuffle code 2 YES
H @ e . "
Shuffle code -
Shuffle code n

HERITHEERE NS field 2 2 5, ®IED field DA EBOEE +H0% W&
ﬁim’é”éo —DDHRIE—2D Shuffle code IZHIGELTE D, mb 5 mAREILE S
TiT & & Rubik’s Cube 133453 % Shuffle 237N 35,

Shuffle code 36

WIZ, Z O field \ZHERE K FAET 5 fake & 502 INA %5, EBIZIZIEM
Shuffle code ZH#PTE 2 L5 TR VWED LT B,

Definition 2
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Question 1 : FLAEZ Rubik’s Cube % B T2 X & % Shuffle code 7* field 12
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ERIZBWTEEREDIRRY b TR O 72 1Ef# Shuffle code DRI % HIEH IZIRR
U72356. HIEH XL 72 2 1 5 2 TR T yes 2MELTE 5,
U b UHESRE D IEME Shuffle code DAZE FHH > Tz LTH, AlEE2EPL
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LW,
Question 1 IF#REH D IEM Shuffle code % K1 S WAl D TREmIZFA U TH 5,
ZNIEPANP LR 5MEZRFETE 2 L D ITBZ 508, A Rubik’s Cube %
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1.1 HBmAERE
Definition 3

o HUMCHITEME : 138D OMGEET yes & ¥l T & 5 [H#
Example 4

e N 3I)b b VEAREIE etc(Hamiltonian path problem)
FHEEA—X— O1) BERICRETE D, MYLVFEEL - X — DR A
TYTETHONEETH D, O1) BWHIZAIK0.1B»1257551F 0(600) &1 47
PhBERMBBIENTE S, DEDFHEEA — X —ZRBOMETDH b HH]

D TIE N O T HICH P I REE S 5 BRI & &3 O(1) &% 5.
11z O(1) DT E LR L THIARMER Og(n2) 275

O(1) = Oa(n?)
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1.2 HBYERR
Definition 5

o LHECHIE T : 238 0 DA EDOMGET yes 2 & T E &
Example 6

o KAt —)L A< V[T# (traveling salesman problem)

o v 7H v /¥ (Knapsack problem)
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ball | weight(kg)
A 9
B 13
C 1
D 17
E 11
F 23
1.2.1  1:2 HL&E
[k )
A ¥ B A is not the heaviest.
C # D C(is not the heaviest.
E # F E is not the heaviest.
B # D B is not the heaviest.
D # F D is not the heaviest.
(e )

F > A F is the heaviest.
F > B F is the heaviest.
F > C F is the heaviest.
F > D F is the heaviest.
F > FE F is the heaviest.



1.2.2  1:3 thEME

(#RR#]
A ¥ B,C A is not the heaviest.
B # C,D B is not the heaviest.
C # D,E Cis not the heaviest.
D ¥ E,F D is not the heaviest.
E # F E is not the heaviest.
(e ]

F > A, B F is the heaviest.
F > C,D F is the heaviest.
F > FE F is the heaviest.

1.2.3 1:n Lti#R{E

(R #]
A ¥ B,C,D,E,F A is not the heaviest.
B # C,D,E,F B is not the heaviest.
C # D,E,F C is not the heaviest.
D ¥ E,F D is not the heaviest.
E # F E is not the heaviest.
(HlxE ]

F>AB,C,D,E F is the heaviest.
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1.2.4 27— DEKE

(ERR# ]

(e # ]

1.2.5 37I—TOHRKAE

(HRR# ]

(e # ]

Maz(A, B,C)
Max(D, E, F)
Mazx(B, F)

Maxz(A,B, F)
Max(C,D, F)
Maz(E,F)

=B
=F
=F

=F
=F
=F

B is the heaviest.
B is the heaviest.
D is the heaviest.
D is the heaviest.

F is the heaviest.

F is the heaviest.
F is the heaviest.
F is the heaviest.
F is the heaviest.

F is the heaviest.

B is the heaviest.
F' is the heaviest.

F is the heaviest.

F' is the heaviest.
F is the heaviest.

F' is the heaviest.



MHANET Ay~ Agy DI TIB VK- L 2T T L TY ZLEERS,

ball weight(kg)
Al 9
A2 24
A3 13
A4 53
ADS 61
A6 13
A 93 1
A 94 62
A 95 56
A 96 88
A 97 74
A 98 44
A_99 heaviest
(BRRE ]

Max1(A1, Aa, As) = Maxy Max; is the heaviest.
Mazo(Ag, As, Ag) = Maxa Maxs is the heaviest.
Maxs(Ay, Ag, Ag) = Maxs Maxs is the heaviest.

Maxs3(Agr, Ags, Agg) = Maxss Maxss is the heaviest.

Maz|(Maxy, Maxs, Maxs) = Maz, Maz} is the heaviest.
Mazh(Mazxy, Mazs, Maxg) = Maxy, Mazh is the heaviest.
Mazy(Max7, Maxs, Maxe) = Maxy Maxh is the heaviest.

Mazx,(Maxs, Maxse, Mazss) = Maxy, Maz', is the heaviest.

Max| (Maz, Maxh, Mazy) = Max| Maz! is the heaviest.

Mazy(Maxy, Mazy, Maxg) = Mazy Maxy is the heaviest.

Mazy(Maxh, Mazg, Mazry) = Mazy Maxy is the heaviest.
)

Maz){(Maz',, Max',) = Maz], Max/] is the heaviest.

O~ o W™

Maz'(Maz, Mazhy, Maxy) = Maz)'" Max}" is the heaviest.

Maz]"(Maxy', Maz})) = Maz" Maz!" is the heaviest.



(e # ]

M(llL'l(Al, AQ, Agg) = Agg Agg is the heaviest.
Mal‘g (Ag, A4, Agg) = Agg Agg is the heaviest.
Ma.il,‘g (A5, A6, Agg) = Agg Agg is the heaviest.

Maxg9(Ag7, Agg, Agg) = Agg  Agg is the heaviest.
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