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1. B&& (recipe) :

B E R bt e B EE A (algorithm) « AR B MY E RS - N2 Mgt i e
E—— T F2 7 (a step-by-step procedure for solving a problem )] fg BEEE - B DL—
R ATAM B = &R - R T Ry — MR RS

M AP AHREI AT e —(E5E S n 26 AEEIVME) - ARt E SR E
HyE B AT DU s e fRE  Rbbisis te /sl B A TRV Vg R (efficiency) » He A DA T4 5
J& (time complexity) sk iy & > o HFfH#EFEE & —(EFE A R (problem size) n FYRKE - &
ERERARE n A RE - BUEEDEAVRTIFHEREE > S T HELEAMERS = n IRARHIB IR (B
n—oolkf) * T PR A AT SCIREUHT AT EC 5T (asymptotic notation) HHYK O 5C5E(big O notation)Zi
ACHEBLEHR R REE o (ERR O SC5% vl LA 31— (B e EHYE B 5L JHBEDEITHY RIS RCR
R AT A R IZA.

O(1) < O(log n) < O(V'n) < O(n) < O(n log n) < O(n?) < O(n®) < O(2") < O(n!)

PLEFra s R > PR & i (iE LY M Ry RTRERR AR n 6925752 (polynomial) e 8 » 8812 iE felsy
[T R0 ) B0 By 25 T I ST S B (polynomiial timee algorithm) 5 1777 B 14 W ] B P RE AR AR n
FYFE R (exponential) b8 - J55 177 i AR P 4 e FEE A U6 SR0U25 7 Joy 15 B\ [ VR 5% (exponential
time algorithm) - —f&M = » ZIAARFEEEARITEEAR LB TR (ELREER) © mHEHetR
BETREALED AR (ELEE) -

2. JEEm (cook) :

—(E EREHVIFE - LA ERE R EES B AM5E AR 2 TEHE(correctness) YK » DU BEEHEE
Hy e e (efficiency) SR HIET . - FRAMERTEEFESE K » HEVAR DUER K O itk &e
RGN HEAREERENRE - B EEHE RIS 8o i & (optimal )i £ (O
BOR) TUE?H L » BAFTIMESR R RE g BREC T S (lower bound) « 511401 » DU @& —{E E#%E
BHEV&ES - HEF (sorting) fTRERV AT BREL T 5L FsQ(n log n) < )15 S FERALETTECIR P HYRQ
sC5% (big omega notation) » (R By RKQEH BT BREC N 5 TR O SAV 2 BRE B 57 -

ST LR E MR - AT H AR A BESIEIE T T (worst case) 25 THAIFEPHEDL » gk
i B EHEAEEEIF ML BRI At i A TSR BN T
WEREU TN R BR8N - RIS S AT Ry SRR B R BaR A T 1Y 2 T 20 [
BoL > SEEHHE R RAR IS NIRRT BRE N TR - AT THREEKE AT
— G — AT - X R WIOMEEER a2 RS - R BB — (B A R AR
15T o] DA R E BUATE 2 A E R s A AR & 2At o] DA 2 TR e R A
& BRZ AL - BHIME - FEefE o] DU AR e E BATE RN T DL TS e e
Fo BRI T FrA g BB AR AR A R B R E RS -

Dr. Cook {£ 1971 fFE&¢3m = » (#FH H Aif i HHE A B EAY I EREE M (nondeterministic) i B4
BRI BEeT Bl R E R 2 IR - HEAEE T EETHNEELBETSEN
(deterministic) » (RAEEA# A ~ #d - I B2 AR (finite) » 71 B EED BB TS F 57




G (definite) ~ 7555 mY (effective):{H2 > nondeterministic 8554 1 DL {sE B — ([ R BE FER seh 1 755 B
— Guess (/& Choice) « Guess m] ASE—{EZP BEHk v] DAESS E HYEETH Pk Fh E Ay SR E T 48
HIAe 2 (Check) » 3EEEDADMEHAIIEREN T EEH © MAE e nyEEE > Hi Guess gEEHE—
EEHE T RER T » FEFEEAERRNGRER =GR - [ 8imA - SREAEET A EE
IEFFE(E: Guess E/E5 KAVRATVER - Rt B R EE e Mo B E T U 2 - 3GTE
FFARRA AT R I - P51 5% (quantum computer)Z » A5 a[EE L Guess j=1&
EE o

HISJEE » nondeterministic algorithm & {1/ FHEVE?E AV 0] K T » ‘2% Dr. Cook {f 1982 4
87 Turing Award A#% (Computer Science FiLffi s 25244%) - Dr. Cook 5 —{& DAt 4 e 40y
EH — Cook Theorem (1971) » fFEEFHHLIT:

NP=P iff SAT P

(SAT Xz the satisfiability problem ; NP {(XZFZFrA =] LLAH polynomial time nondeterministic
algorithms i R REFTRE RV B8 S + P {C2F7A T LLFE polynomial time deterministic algorithms
fE R AP RE Y R S

Dr. Cook =&HH :

VvV Xe NP: X o SAT (o: polynomially reduces to) (1F [LEEHH SAT /& NP-hard)

SAT =] LA{ i nondeterministic algorithm 17 2 IE = E g A (7 H 25 HH SAT 2 NP)

Dr. Cook ‘Z2E—{lE5E# NPC (NP-Complete) (REAVELE » fihAfz5H SAT REREE—(# NPC -
Rt SAT RiEE 5 —{E# 88 & NPC BRI - —(& NPC [ERVERM T ¢

Ye NPC iff (Ye NP)A (¥XeNP: XaY)

3. i (Carp) :

SAT Z5—{ll NPC - EATEME?EHIHE TR » & Dr. Karp(Bl Carp &%)7E 1985
A 5F] Turing Award -

Dr. Karp FJF] SAT i reduction (o) #VIERS 4 » 3IERA 175540 21 {ERTEMZE NPC - 40 - i
Z5HH SAT a 3-SAT o CN (chromatic number problem) » [fiFI X {EE Z:80H (3-SATe NP) A
(CNeNP) - FRFIELUT e

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

NPC [ T {(EAfREE 24N » BAMTTERES?>G A - R AE—(E NP RG-EISE] polynomially
reduces to NPC [/ - (R » — H (] NPC [HE 1] LL{&E ] deterministic algorithm 7£ polynomial
IS b - RIFTAHY NP RS A DLEEA] deterministic algorithm ££ polynomial BTz -
kg NP=P -

FIHRAIRIE - h2ZRAET NPC REEREEHZE P B8 - mCFUREEE A (st 2 A A
RE NP=P) - —f&50 5 NPC fiREZEEH Y (intractable) - [NAEIH AT IE - (E{Tf#: NPC fEREHY
deterministic algorithm {E3E T T #0E4 exponential BFEIAZHERE - (HIE (58 %H N AESHIEEH
NP=P » 3225 Z=EHATE(E NPC [RERY worst case lower bound £& > exponential E4KHY @ B2
R EERE



