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1. B (recipe) :

B eI FoE A B EE A (algorithm) « AR F MY E SRR - N2 Rt il e
REHY——F2 7 (a step-by-step procedure for solving a problem )} u]ff /BB E « Efn]L—
T H E = BRI RTE > Rt o] i Rye —UEEDE -

R EAFF AR RRE(EI e —(EE S n 2R ERIIRE) » AFHFEE—SRE
HEEDE A DA s Se TR o Ry bhifn s SE B AR THY DS R (efficiency) » FRAM DARRF s 48 4
J& (time complexity)sR & > o HFfHEEFEE & —(EFE A R (problem size) n HYRKE - &
R n AR BEBUEANBTIFRREE > S - RILEAMEHE R o (RAREVIEI(GIA
n—oolF) o AR A BT SC5R BT T 0 5% (asymptotic notation) YA O ZC5f(big O notation) 2K
Al ROAIS AR - fERR O Bo55% i) DUG S — (BN BT 57 EEDERITHY Ve R R
R AT A R IZA.

0(1) <O(log n) < O( V1 ) < O(n) < O(n log n) < O(n?) < O(n*) < O(2") < O(n!)

DL Py B REHE R - PRt R (5 DAY NS B R RERAREE n BY25 75 (polynomial ) bR » [~ S fEHE
L 2 P 1 B A A B 26 T U B R Ve B A (polynomiial time algorithm) 5 1 %1% W [ B B AR A n
{19352 (exponential B Y » T 125 RS T FE A1 96 00241 9 s 5 ST B (exponential
time algorithm) - —#Ti 2 » SRR ELEBTRRACLEEA MO (LREDD) TS BRI
TR E R (RS -

2. JEEf (cook) :

—(E EREHVIFE - LA ERREET B AMT5E AR 2 TEHE (correctness)HYSE » DL BEEHEE
HI e e (efficiency) K HIET 2 » BRMMERTEE P ESE N - HEEVAR DIFERAK O sk &g
RGN HEAREERENRE - B EEHERFTE LR S 8eR A (optimal ) ## £
BOE) TUE?A L » B AR AT BREC T 5 (lower bound) « 40 » DUT & —{E CH%AE
BHEV&ES R © HEFF (sorting) TRERVAERED BREL T 5L FsQ(n log n) < J1 3 S FERAUETTECIRFHYRQ
ZC9%(big omega notation) » (R fy RQEEHYEEREL N5 5 1K O BRAVE BRE 57 -

FHEAERE R - BB AR BTSSRI T (worst case)dy 2B THARFEEEDEL » Higt
et 0 B ERHEA TR EEEEAA - (EEFRM H AT ASEH B E SR E R T RIS
FERE T TR AR o R FT 2 A0 S A B Ry s e R AR B3 B I T Y 20 T U R
BE - SGEEHE SRR ESR T T VAR BRE T SR Rt EK - 280 > IRt EKE 2T
— B — AT -

Dr. Cook 7£ 1971 8835w » [ H A i B A E (EAYIEREE M (nondeterministic) 8 A
AR Ll fr €M E 2 MR - HEAGEHTEB AN EE L BEEEDN
(deterministic) » R B EAEA - @ ~ 32 H 2 AR (finite) - 11 EHVEHE S BEHYTTIE Ry HH
HfErY (definite) ~ A% (effective);{H/2 > nondeterministic 5 5A T LA A —{E R BHHERIRAT T 0 B
— Guess (2{/2 Choice) * Guess T LAFE— ({875t igh o] DATE4S 2 0V B8 TH TR Bk S BT T 1% 48
HIf5 2 (Check) » 3 BUADUMEHBIIERERT TGS H 5 1S S0V EETH - Al Guess FEEHL—




(BT AET R @S - FEEEDME R RREREA T SR - M > BREATEF AR
IEFEEG: Guess E/E5R KAVRATVER - Rt B A EE e Mo B E T iU s R 2 - 36F%
FERAA BT Batm R - flE 5 E ¥ (quantum computer)® » A7HA[gEE T Guess jEfH
R -

HPJEE » nondeterministic algorithm A {{/EHEEIE?EAYRE AT > B Dr. Cook 1F 1982
1587 Turing Award KX#% (Computer Science FLAYH S 25244%) o Dr. Cook F5—{[& LAt 2 540y
EH — Cook Theorem (1971) » FHEEFEHILLI T :

NP=P iff SAT P

(SAT {XF the satisfiability problem ; NP (X3 f7HA v LLH polynomial time nondeterministic
algorithms f& L R RERTRERAYEE S 5 P AACFATA 5] LU polynomial time deterministic algorithms
fE R AP RE Y R S

Dr. Cook ZEHH :
V Xe NP: X o SAT (o polynomially reduces to) ({ELEEHH SAT /& NP-hard)
SAT ] DL {# F§ nondeterministic algorithm ¥ 26 TE =8 L (1F [HE25HH SAT &2 NP)

Dr. Cook &2 —{iHl ¥ NPC (NP-Complete)[[IEHAVEEE » 5] SAT RHREE—{E NPC -
Rl SAT RS —{E#EEHH & NPC MR- - —(& NPC [ERVERM T ¢

Ye NPC iff (Ye NP)A (VXeNP: XaY)

3. @ (Carp):

SAT E55—{il NPC » EAHEME?ENHEITRA - B Dr. Karp(Bl Carp 553)7E 1985
A 155 Turing Award °

Dr. Karp FIJff] SAT J reduction ()i JiERS1E: » 3FHA T 534k 21 fERIREHRE NPC - 41 - fih
Z5HH SAT a 3-SAT o CN (chromatic number problem) » [fiF"] N {EE Z:80H (3-SATe NP) A
(CNeNP) » FFTA DL M

. VXe NP: (X a SAT) (1)
.. VXe NP: (X a 3-SAT) A (X o CN) (2)
.. 3-SATeNPC A CNeNPC (3) (By (2) and by definition)

NPC [ T {EABGEE 24N B HTEMES AN - R RE—(E NP [ ] polynomially
reduces to NPC [H o [Rft » —H{F{af NPC =] DA A deterministic algorithm {F polynomial
RS [l fig sl » HIJFRARY NP FREXE] DA deterministic algorithm 7£ polynomial B[4 -
k2 NP=P -

FIH ARl 202 A NPC RIEHEEAE P & - PR e A (st 2 w]
AE NP#P) - —figsl Ry NPC [ Z#ERY (intractable) - [N/BEH A 1L - EEAE: NPC [HEEEHY
deterministic algorithm {EFAFF N NAEA exponential FFEEEE < HZEIZLH ARESEEHA
NP=P - iZZEFEEHHH(E NPC [EREAY worst case lower bound 2 J&® exponential E4K1Y > iE{5E
R EERE



