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- HI3MWLEIES (Automata Theory)
o TAJ{FEM (Computability Theory)
. HHEEZM (Complexity Theory)
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. XI5 (Pattern Recognition)

« HARES MM (Nature Language Process)
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Computation(Third Edition), Cengage Learning, 2013
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AR 5ERHL (Turing Machine)

OO0 On computable Number, 1936
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Endnotes

8. It is most natural to construct first a choice machine (§2) to do this. But it
then easy to construct the required automatic machine. We can suppose that
the choices are always choices between two possibilities 0 and 1. Each proof
will then be determined by a sequence of choices i1,i2, ....in(iI1=0or 1,2
=0or 1,....,in=0or 1), and hence the number 2n + i1 25+1 + i2 25-2+..+
in, completely determines the proof. The automatic machine carries out
successively proof 1, proof 2, proof 3, ....
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A 3E= (Formal Language)

<

Avram Noam Chomsky (born December 7, 1928) is an
American linguist, philosopher, cognitive scientist, historian,
social critic, and political activist. Sometimes described as "the
father of modern linguistics", Chomsky is also a major figure in

% analytic philosophy, and one of the founders of the field
of cognitive science.
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« 19564F, Chomsky, MiES =AM E
, EX TIEE 50

« 1951-1956, KleenettH THFIRESHB)
Bl (FA) MWESRAMAE, EXTiE

recursively enumerable

context-sensitive

context-free
! « 19594, ChomskyiFii TiE = 5 HBIHLIK
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2. Computability Theory

In computability theory, the classification of
problems is by those that are solvable and those that
are not. (solvable means computable)

3. Complexity Theory

In complexity theory, the objective is to classify
problems as easy and hard ones.
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F—ME EiE, BFEMENMFHERBESFZE (1900s-1930s)

1920s, David H11bert RYUBT—NEZE&EH—ZWAERSE., Y
T=AXEHEA: HF Y BME B BF A EE?

B F|E Tiﬁ%%f&é'fﬁ T T A

EMrER BEEMHME: HENBFEER (1936)
1. Alonzo Church##H¥ A ¥®ZE (Lambda Calculus)
- FRREMEMMAREXTENEIRSA;
« AEFRT “F A EEA” 2 TLHEW;
2. Alan Turing # H 7 Turing Machine
- BHTEIRNER (KHFHRELCRSEBAND , 7 AL
AT
« EFATY “FAEEA” ZELEWN, N HEEEEWN;
o« H#HTEHFERAI (Universal Turing Machine), — & ¥ DAL
METECEIIRIE, LETRETENRNERER;
3. Church- Turing #w&&
« BAXN. AEE. FHBREITEEAHEZENN;
- HEMEEERELTMIHEWIIRE, AU — B IIITE;
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FZME ZR: NFENSEEHTEEM (1940s-1960s)
1. BRI RH Ak Bir (1965) M1 X (HEENITES
MY B, ERELZTHEELUHEDNEMR. BREXT W E
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2. HBMAHK: PHA. NPEA. NP4 5 AR; P&NPHE & & K+ E A
BERTIEENMTEINFZTBREL. REZHNREIR.
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FUME FBRFAFERL (1970s-)
HATE, ANTE. BEFHE. KEXIEHRS----

1. 1946, ENIAC (Electronic Numerical Integrator And Computer)
, WR IEF—6RBATEN, BXZTE&EWNETITEN, T hiE.

2. 1951, EDVAC (Electronic Discrete Variable Automatic
Computer) , SENIACH[E, EDVACK A —# 4|, MEE— &5 « &
F 2 s H it E AL,

3. 1956, FFBHTEIRH T Chomsky XK £, AT IEE S EAILINE

e, BREE ML A,




1.2 Mathematical Notions and Terminology
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e Union: AUB
e Intersection: ANB

 Complement: A
e Cartesian Product: AxB

e Power set: P (A) Bl 24 7-4E.
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1.2 Mathematical Notions and Terminology

> ={0,1} TFhHEE

zx2={(0,0), (0,1), (1,0), (1,1)}

Example: A = {x,y}

P(A)={S|Sc A} —VITFERNES
={{. & 0 v K=o

W A={X1, Xo,...,. X},
TH4%f5  0,0,0.,0,0
0,0,0.,0,1
0,0,0.,1,0

1,1,1... 1 F2n)
Note the different sizes:
P (A)] =2 PEGER, ARRIT R
|AxA| = |Al?




1.3 Strings and Languages

BN 1 FRER: 5B FIETZES, HIRx.
#l1.1 £={a,b, ..z}, £={0, 1}

EX 2. FREB:. NENTRRPIEFERIFSHE 575,
#1] 1.2 1101001 /& \\F-BEK 5 ={0, 1} ik H &
VEA AL NN e, TEMRIFLAGH, 124EA.

EX 3 EBHIKE: FHF5HIME. £ wlKEIEAN |w|,
1] 1.3 |010|=3, |€|=0.




1.3 Strings and Languages

€,

X 4. FRERIIR: R DTFRER, WAREGL S RKE

INENPREREAN KRB ITE B ESE. B 3¢
A, REFKFNTSEE 2.
# 1.4 5 ={0,1}, N

51 ={0,1},

52 ={00,01,10,11},

»3 = {000,001,010,011,100,101,110,111}
EE:

AL IX A IR, HIoTRER T 2
&, HooxEF o1, 8PN EHKEN 1.
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1.3 Strings and Languages
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€ X 5. WKL (Kleene Closure)

1=0

Z)E 0={e}, e m KENOPIME—IEE . Z*=30U3tUs2U..., H]I
FRER > [ AT EREE

E X 6. 1IEMAL (Positive Closure)

Z-I- — G ZZ
i=1

SAR, $F=30y 3t




1.3 Strings and Languages

€

EX7.8ES: A NTFhER, Lecx, NLE: FRNES.

f5111.5
L ={ x| xis a bit string with two zeros }
L={a"b"|ne N}
L={1"| nis prime} &/74F e R L 1IER M B

55 R 1= O RKM

For example, let A = {0,00} then

A+A ={00, 000, 0000 } with |A-A|=3, ER —%E
AxA ={(0,0), (0,00), (00,0), (00,00)} X3 — 4
with [AxA|=4




1.4 Types of Proof

o

* Definitions, Theorems, and Proofs

* Type of Proof
B Proof by Construction (#4Ji&7%)
B Proof by contradiction (JzilFi%)
B Proof by Induction(VA487%:  HEE A0 AN 4544 ) 459)
* Basis:
* Induction Step

e Results
B Deduction Proof (JEZE5:)
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Show E={0"11| i > j}is not Regular Language. 47 & %
Step 1: HL# I uki%k;
Step 2: #Ji& strings = 0P*"1MP; Rl 72 K JEp
Step 3: KITJE
- s=xyz, HESI®83) |xy|<p%i: y=0s, & y=0k k>0; v
AnEe 1
Xyiz = OPkQKi1pP = Op*k(-D)1p . Y4j=2F, EIR xyyz € E ; Af
L ETE, R — kg E
- Pumping Down: The pumping lemma states that
xy'zeE even if when i=0, so lets consider the string
<4 xy%z=xz.
ZE R E AR ?
L xz=0P1P£E ; 7F JE tH I
Step 4: B4
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TGO, {e}0. O {e}" S H% T4 42
2. S EANFE TG ?
3.eA=A.e=A"

4. PA=A.O = D?

6. (22)" ={ w| )




