AT2615: 5t 5407

TS ET

LS

202142 H 26 H



PREELE B

o £iJH T 12:55-15:40 @ %< % 105

o (RN vkhs: (http://chihaozhang.com, chihao@sjtu.edu.cn)

o ¥ : FEM (sky46262@sjtu.edu.cn)
57 (falsepromise@sjtu.edu.cn)

o UFEd 1 http://chihaozhang.com/teaching/Algo2021spring

e Office hour: & F—M F75-10 5 @427 1402-2


http://chihaozhang.com
http://chihaozhang.com/teaching/Algo2021spring

o B —RAE: — FEEUSAEL / — I GRFRAE
o I FEAE WV E1L Online Judge % i

251 ="70%* F- I 1E Mk + 30%* IR Z 3
%5 R: FHUFX + pdfpf X+ IRFEYI @canvas

* BT G ar)

Algorithms

S. Dasgupta, C. Papadimitriou, U. Vazirani




2 R



95%HIAREAS X E R !

' = 3 + © = 4
20 B+ ¥R

rrees @.52. M1
4 IE SRR 2




95%HI AREA X 8RR !
v, ©

RO B0 WR

reed @0, 1 @
40 IF B EARIT?




95%HI A REA X B R !

W + + © — 4
20 B0 ¥R

reed @0, 1 @
40 IF B EARIT?




IR 8
JRAB G5 1 1a) it



i ZRMA%F 56 1 A

David Hilbert



David Hilbert

S}

i /RIBFF ST 0 e
WEEHN, HENEN2S

HPBENBTTREE, MEAELRE (XMAEEELE) NIESEE. XEF/RBERFT1900FEERN
EFREFRAREIRT, FrRHAN23TERYF o)AV 1 =2

XMEEERE, WTFEESTARMBNBREANESLE, EXGH—TATHAE (verfahren) |, {15580
TE, BIERXEE, AIMAERAEETELE,

XBEXNAGE (verfahren) , MERXAMBNEE (algorithm) . NFEEMSENZ2AEER, FHlU0
MAESHENNA, AMMAEIAMERRBEEIRE, KA TBRBNRALNE., &8, FL5—1TBAE,

WEFEEE—TAE, BERIEA, AIMUAIEXTHE S EFEL.

BARAMMTREHNE 7TEEZONEMRS, ENTIIERAAZHTIHHE, NgERHIOMES. — e
SERXTBREEMNTLEE, SN AITERSTA, AMATHRETIOM, AWIRLFEEBRAONZ

XRAERTFIEEZEFNITEMEICNARE, FTEMUXI,




David Hilbert

S}

i /RIBFF ST 0 e
WEEHN, HENEN2S

HPBENBTTREE, MEAELRE (XMAEEELE) NIESEE. XEF/RBERFT1900FEERN
EFREFRAREIRT, FrRHAN23TERYF o)AV 1 =2

XMEEERE, WTFEESTARMBNBREANESLE, EXGH—TATHAE (verfahren) |, {15580
TE, BIERXEE, AIMAERAEETELE,

XBEXNAGE (verfahren) , MERXAMBNEE (algorithm) . NFEEMSENZ2AEER, FHlU0
MESHERN, ATMAERTAMERREEIRE, KM TEARBNEALANN., B8, FE8—1TBRE,

WEFEEE—TAE, BERIEA, AIMUAIEXTHE S EFEL.

BARAMMTREHNE 7TEEZONEMRS, ENTIIERAAZHTIHHE, NgERHIOMES. — e
SERXTBREEMNTLEE, SN AITERSTA, AMATHRETIOM, AWIRLFEEBRAONZ

XRAERTFIEEZEFNITEMEICNARE, FTEMUXI,

LY R




i ZRMA%EH
J“H) e P IA]
8| iEl[;)ﬁ_)”



A /RAB T BY A g I ] et

Hilbert’s Entscheidungsproblem:



A /RAB T BY A g I ] et

Hilbert’s Entscheidungsproblem:

RAAFAE—NELH/ B NS E S I A R "



v JRAH R B ) 5 1k [n) 7
Hilbert’s Entscheidungsproblem:
AN/ AR, BN A SRR

ANIF AR BRBRFRD?

>



A /RAB T BY A g I ] et

Hilbert’s Entscheidungsproblem:

G E—NEER/ T, et — 1 e BRuER? 7

AL B R BT K D2

In 1936, Alonzo Church and Alan Turing published independent
papers!?l showing that a general solution to the
Entscheidungsproblem is impossible, assuming that the intuitive
notion of "effectively calculable" is captured by the functions
computable by a Turing machine (or equivalently, by those
expressible in the lambda calculus). This assumption is now
known as the Church—Turing thesis.
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In 1936, Alonzo Church and Alan Turing published independent
papers!2] showing that a general solution to the
Entscheidungsproblem is impossible, assuming that the intuitive
notion of "effectively calculable" is captured by the functions
computable by a Turing machine (or equivalently, by those
expressible in the lambda calculus). This assumption is now
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For thousands of years, the term “computation” was understood to mean appli-
cation of mechanical rules to manipulate numbers, where the person/machine doing
the manipulation 1s allowed a scratch pad on which to write the intermediate results.
The Turing machine i1s a concrete embodiment of this intuitive notion. Section 1.2.1
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6 = 154476802108746166441951315019919837485664325669565431700026634898253202035277999 known as the Church—Turing thesis.

=36875131794129999827197811565225474825492979968971970996283137471637224634055579
Alonzo Chutch: Alan Turing:

\ =4373612677928697257861252602371390152816537558161613618621437993378423467772036
https://en.wikipedia.org/wiki/Entscheidungsproblem Lambdaig & B Z

T — T —




o O P 315

AR = RS i JRAR A Y A e ) el

Hilbert’s Entscheidungsproblem:
95%MI A REA X8R ! “REFE—NEL/RF, BB s — A AT ? 7

@ R % : e
+ + = | =%y =N & = 3 Zo ok 24 4 i =22 K vl
RO VO VR IREES — MR/ Bk ALHREGREHERD?

fﬁ(ﬁ‘é}t%ﬂ 'a % ﬁ] b In 1936, Alonzo Church and Alan Turing published independent
A [E B ERRS? papers!? showing that a general solution to the

Entscheidungsproblem is impossible, assuming that the intuitive
notion of "effectively calculable" is captured by the functions

computable by a Turing machine (or equivalently, by those
expressible in the lambda calculus). This assumption is now

6 = 154476802108746166441951315019919837485664325669565431700026634898253202035277999 known as the Church—Turing thesis.
= 36875131794129999827197811565225474825492979968971970996283137471637224634055579
\ =4373612677928697257861252602371390152816537558161613618621437993378423467772036 Alonzo Church: Alan Turing:
https://en.wikipedia.org/wiki/Entscheidungsproblem Lambdaig & B # L
L — T — — T —

Rl A RS A T R



o O P 315

2B i JRAH g <) s ]
Hilbert’s Entscheidungsproblem:
5% ARA X iBAL! RABTEAE— AR/ AT, RENS E ST A R 7

Esi.b i ng Q?gg - RS — M7/ HIk ATA R b R AR SR R 2
FARIX 2 i) L 2

P

rens @02 1 R
REERD W . . T In 1936, Alonzo Church and Alan Turing published independent
[2] i i
mmgﬂﬁugo papers!'“! showing that a general solution to the
Entscheidungsproblem is impossible, assuming that the intuitive

notion of "effectively calculable" is captured by the functions
computable by a Turing machine (or equivalently, by those
expressible in the lambda calculus). This assumption is now

known as the Church—Turing thesis.

Alonzo Chutch: Alan Turing:
https://en.wikipedia.org/wiki/Entscheidungsproblem Lambdaig & B Z

Rl B A PR W] T RN 2

JUF- A B R ECER 2 A AT THELR . eRECH AN B0 A AR
AR FE P B B0 7T 2 .



{5=#La)@ (Halting Problem)



=LA R
o)l (Halting Prob
oblem)

F— I~ H IANEAR AT D
DIFIC+ + 2 /it
FEEN
HYLI -



{5=#La)@ (Halting Problem)

B—A 3 ARECEAT LLFIC+ + R e vr—— e -

x€NP P e {C++1EF}



{5=#La)@ (Halting Problem)

F—H RIS O] LIFIC+ + R sy —— s -

x€NP P e {C++1EF}

2NN R



{5=#La)@ (Halting Problem)

F—H RIS O] LIFIC+ + R sy —— s -

x€NP P e {C++1EF}

1, Wk P (y)HIENEI:
O, mR Px(y)‘z& TALTE A

BRI T Halt(ry) = {




{5=#La)@ (Halting Problem)

5 1 R LURIC+ + R U

x €N P e {C++Hf7}

1, R P.(y)EIIER:
0, W P(y)BA LI

EHH: Halt pRECEATIFER .

ZREITRE: Halt(x,y) = {










Sk RBAFE— NP A I LIGHE Halt, R A(x,y) = Halt(x,y)

FATT LI A iR, SHa MRy B



Sk RBAFE— NP A I LIGHE Halt, R A(x,y) = Halt(x,y)

FATT LI A iR, SHa MRy B

Program B:
int main(int x) {
If A(x,x)=1 then
return 0;

+ // loop forever
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Hilbert’s Entscheidungsproblem:
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In 1936, Alonzo Church and Alan Turing published independent
papers(? showing that a general solution to the
Entscheidungsproblem is impossible, assuming that the intuitive
notion of "effectively calculable" is captured by the functions
computable by a Turing machine (or equivalently, by those

expressible in the lambda calculus). This assumption is now
known as the Church—Turing thesis.
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