SRS SHEE (Python) -01/6iie

X=if Yunhuai.liu@pku.edu.cn

http://www.yunhuai.net/DSA2023/CoursePage/DSA2023.html
IEEXFiTENFBR




=k

A HHe, TiHHEE, THEERAE

;;% . HARit e

3 e

) HuEEE r
Y | RESEENES 5

AT AFIERGIE SR ERE
» AFAFITE

N

LR K S/ 3 =7#/2023



%Fite

» [ERA, PARANRIfE R =R

y ER

» BJLLEE “itR/”
 ITEERE
 ArEiRER

) SRR

BRAITE

\

WAL



&2, LA AN{aRERIRI=E1/4

 MIIEER. £= F3, HE. ESIERISESHRANNEY
FRAL? ZMHE (RTF) TAEA? 2 RREHK? 2 AT HEHRR?

ARFLZ2E2TR? A 22D HEAT 2 RE? A AVRRAEZH? 208X M4 A7
EALBRBERFBRZS? EARFREZII0LE? EARRANAK? EALFNAFHEL?

y [RRRERZIE: MFRAFESH
R, 258 (LKEEX)

& b KA
T, KF. KR (EREX)
T, tHH
BA, B, HE (FREX)

pallmirr |

( uoyifg

5 ¢ - S A ':‘—‘ S .
T it W Etim J [STE 2. :

b7 Kk /3 =#/2023




&R, PARUMAIRFRIDR2/4

» BERRCEER, RESAERKRER, BEEBRUFETERER
AR AR AR R PRGN RESR, RER—. BRIN., BEXTHAR

 HF: FBRIEIERERTR
ERAGREIAZFT, AMMNBCEBIOGFAEHEEARFFAERA —=
A XA A, AMXEEIHFERE, RAKFITRLRBR;
T HZ A E AR, AMKEEREE, W E ARG BR

» AT AREHF?
¥y 22 oE y 5% 2 e .
BFERA BUAN S HEEE which God has written the universe
}TZ gzﬁ K%jﬁg ‘% gj{‘; Galileo, Italian astronomer, mathematician and philosopher (1564 - 1642)
{8 EdeftFRRT Y, BRFLTRT BN
« FUEMAAKTLERAHBRRE (0. MEN. TRVS. TFFEAF)
« HLT AR E AT AT EMR (FEFR)

Mathematics is the alphabet in




&R, LA AMaIRFRIDE3/4

;
-
£
13
S
B
%
3
>
Q
N
N\~

S [0 a s

 What: A7 @qAdrE o Kay =4 ;
* Why: AAA?7 &@w&KE 56 A,
* How: & A#? @&qitfE 52655,

) [ERRRIZIC

Y SN ¥R PN
. RIE sk i AR
. 3B — AR AT

LR K S/ 3 =7#/2023

\

WA



i
&
A
S
g
%
<
>
Q
S

HAHSHEERNAIER

 HIFREEEMNA?
REFA O EAGRFRE, AT ABIGER?

y HFE—HRA?
R T B XA R 6 £ 7

) FREUFAERNA?
RT A BETRR, AT A F P 09 AR 47

b7 Kk /3 =#/2023

K PARES (18868)
hirla 186251823
& ZETHREHE (SHEBHMmE
THEE )
ittt 1943528148 (815 )
Bl P EEEER
Bt ==

| EE EE
R e

0 aErEcs
SERAS

—

Z



=R, LABAN{afR a)RR

) (B TEERRY S A FI RIS -
“BERI—MAETFAS. AR, THARNFH, RARET—ARE IR —
Rfth G BARY

« HHFRECE VB B IR 48 48 A

s WRAPATEARY BELL;

© I FRPATH E RER B IE 7 AR ;

o JED _EW DA A AER R AR T K, T TR B T AL
» BAEOT UMMM BERANAT, TIAFEEEMRR

;
-
-
s
S
B
%
3
>
Q
N
N\~

LR K S/ 3 =7#/2023

\

WA



&R, LARANMAIRERIR)RE4/4

| > [IEREERE HE 28 l
. PEETTTEENS LS RLE RIS ARIRE TILART 5L 03RS

g « BHWAF BT X, HF X FEAE(KF Godel,1906-1978)Fn X EE B F K. HF XK

& (S.C. Kleene,1909 1994)H 2 4 ) B 1 7

PP « xFFHEFR. HF X ILF(A. Church,1903-1995)# Lambda i & 4 A —

« B = %%lﬁiﬁ?% B 5 H7 (L. Post,1897-1954) Hy Post 4 4% A
- REFBFX. HFFXE X (A.M. Turing,1912-1954) &y & & A4 A
ESARIER, XA “ATHFAENEIT T X G HER, 2R ENG, EXANE

BT “THH” R, EFIORBTELR “TiHHE” &
&ﬁiﬂ‘?ﬁ’ﬁ#%éﬁi’ri'l%“kﬁ:iﬂi%ﬁ%ﬁ-% BPARALE “RITH 7 RAREM—AHKFFA
WAR, EARFFE, LEBRLKIEAM

{8 “ReAT THE” S, mATHEEROEAS, P —RHFREA CGeBIM) L&

A AR I ALY 20 A A T ﬁl mmﬁm%ﬂﬁ%mu%ﬁi"%@ %, i

( uoyifg

WAL

7w K F/X)=%/2023



ElR#1Turing Machine

» 1936%F, Alan Turingi2HA9—Fh

ST EIRE
£ KB AR AIERIAAN R EHATH
335 M40, S BAET R AR $

y {(EES LsiBIRENTS;

 IBEENDMNEN—MIBEERES—
MuBE;

y BTN, ABRE F—ZRIE)
ﬁ;ﬁH%F:‘“ ‘ )
@%%A%ﬁﬁi&%%i%¢&ﬁ%%
s
(b) BAHBAEBLEGRS.,

ﬁ%%ﬁ%%%‘

( uoyifg

Z

7w K F/X)=%/2023



. EIRF{RIE RN
AT SR A R AR FE

ON COMPUTABLE NUMBERS, WITH AN APPLICATION TO
THE ENTSCHEIDUNGSPROBLEM

By A. M. TurixG.
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of the theory of fun
putable numbers. Accor n, a number is compu
if its decimal can be written down by a machme

In §§9. 10 I give some arguments with the intention of showing that the
computable numbers include all numbers which could naturally be
regarded as computable. In particular, I show that certain large classes
of numbers are computable. They include, for instance, the real parts of
all algebraic numbers, the real parts of the zeros of the Bessel functions.
the numbers =, e, etc. The computable numbers do not, however, include
all cefinable numbers, and an example is given of a definable number
which is not computable.
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Can Machines Think?

A. M. Turing (1950) Computing Machinery and Intelligence. Mind 49: 433-460.

COMPUTING MACHINERY AND INTELLIGENCE

1. The Imitation Game
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The new form of the problem can be described in terms of a game which we call the BENEDICT

R g : CUMBERBATCH

'Imitation game." It is played with three people, a man (A), a woman (B), and an
interrogator (C) who may be of either sex. The interrogator stays in a room apart front the o
other two. The object of the game for the interrogator is to determine which of the other I M I T A T l O N G A M
two is the man and which is the woman. He knows them by labels X and Y, and at the ; T

end of the game he says either "X is Aand Y is B" or "X is Band Y is A." The “BEST FILM OF THE YEAR”
interrogator is allowed to put questions to A and B thus: e Hern -
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Version 12.27.0 1d ago

We apologize to anyone who had problems with the
app this week. We trained a neural net to eliminate all
the bugs in the app and it deleted everything. We had
to roll everything back. To be fair, we were 100% bug-
free... briefly.
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>>> math.sqrt(16)
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