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COOEPXAHUE



OcHOBHbBIE TEéMbl

= OnpegeneHne NCKYCCTBEHHOIO
MHTEnneKTa

m OCHOBHbIe 3Tanbl Ppa3BUTUS
MHTENNeKTyanbHbIX NPOorpamMm

m [lpymepbl MHTENNeKTyanbHbIX
nporpamMm 13 pasHbIX 3MoxX

= KoHUenumn nHTennekTyanbHomn
neaTenbHOCTU YenoBeka

CmpysHcKkuu




Kparkum nnan

1. HTo npeacrtonT nayyartb
1. Onpegenexune noHaTna Al (Artificial Intelligence)

2. B yem coctout nogxoqg MIT k pelwueHuto 3agad
3. Mooenb TpebyeT npeacraBreHns
4. Metopg “generate and test”

2. Vctopuga Al
1. Hayano ncropumn — Bbicka3sblBaHue Aabl JlaBneunc

"The analytical engine has no pretensions to originate
anything. It can do whatever we know how to order it to
perform.”

2. CyTb TecTa TblopuHra

3. lNporpamma dnusa (ELIZA)

4. Cuctema Deep Blue

MuxaunuwuH



TepMUHBbI



Fnoccapun

= Artificial intelligence — nckyccTBeHHb!

NHTENMEKT

m Generate and test approach — metoa
nepebopa

= Symbolic integration — cumBonbHoe
MHTErPUPOBaHNE

m Expert system — akcnepTtHaa cucrema

m Regression line — pasgenutensHagd
NMMHNA NPU NMMHEWUHOWU perpeccumn

CmpysHcKkul 6



TERMS

m Perception — BocnpuaTtue

m Representation — npeacraenexHne
m Constraints — orpaHnyeHus

@ Redundant — n30bITOUYHbLIN

= Rule-based expert system —
9KCrepTHas cuctema Ha OCHOBe npaBun

= Imagination — BoobpaxeHune

CasocmuH




m Perception — Bocnpuartmne

m Gratuitously — becnpuynHHO

m Speculations — pa3smbliLneHus
® Submission — npeacraBneHune
m Apparatus — yCTpoucTBO

MapmupocsH




OCHOBHbIE TEPMMUHDLI

Artificial Intelligence — algorithms enabled by constraints
exposed by representations that support models targeted at
thinking, perception, action (all together).

(IMepeBoa: MCKycCTBEHHbIN MHTESNNEKT — 3TO anropuTMsl,
Nony4YeHHbIe N3 orpaHNYeHNn, KOTopbIE MNOSBUINCH N3
npeacraBrieHnn moaenen, OpueHTUPOBAHHLIX Ha
MbILLSIEHNE, BOCNPUATUE N OENCTBUE.)
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OnpeaneneHuve UA



Onpepenexnme UM (Prof.
Patrick Henry Winston)

MICKyCCTBEHHbLIN MHTENNMEKT — 3TO COBOKYMHOCTb
anropuTMoB, OCHOBaAHHbIX Ha
orpaHn4eHuAX, Nony4YeHHbIX B pe3ynbrarte
npeAacTaBNeHUN, KOTOPbLIE NOOKPEenAaAoT
MoAesb, OPMEHTUPOBAHHYIO Ha
CBA3aHHble BMeCTe
MbiLUSIeHUue, BOCNpUaATUe N AeucTeue.

AcUpsiH
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Uro nayuaetr MN?

ANroputmbl, OCHOBaHHbIE HA OrPaHUYEeHUsX,
BbISIBIIEHHbLIX B XO4€ npeAacTaBrieHus
B3aNMOCBSI3aHHbIX MOAesien MbILLNeHUs,
BOCMNPUATUA N AEeUNCTBUSA.

[Tpumepbil.

®E NpeacTtaBneHne Mmopernu B 3aJa4e O
doepmepe, nuce, ryce u 3epHe: guarpamma
COCTOSAHUU;

® onpeaennTb, OT Kakoro AepeBa NNCT: MeTo
(anroputm) “generate and test”.

[ankuHa

12



Main things to study Al

» Thinking, perception, action
» Models
» Representation
» Constraints

» Algorithms

EsioHOS8
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Main things to study Al

m Thinking, perception, action —
MblLLIEeHWe, BOCnpuaTue, 4eucTeme

m Models
m Representation
m Constraints — orpaHnyeHmns

m Algorithms

EsioHOS8
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What is Al?

Artificial intelligence is about
representations that support the making
of models to facilitate an understanding
of thinking, perception, and action.

bynzakoea
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What do we mean by Al?

4 Al D

SYMBOLIC
APPARATUS

[loros B.
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Definition

What is artificial intelligence?

Artificial intelligence is algorithms
enabled by constraints exposed by
representations that making model
targeted at thinking perception action.

L{3sH Jleu

17



UcTopua passutua U



Uctopua passutua M1

speculation dawn biz bulldozer right way

50 60 70 80 90 00 10

m 1950 — AnaH TeropuHr nsgaet ctatbto “Computing Machinery and
Intelligence”, B KOTOpPOW NpeacTaBuns TeCT TblOpUHra.

m 1961 — [Ixenmc Pobept Cnenrn paspabotan nporpammy SAINT (Symbolic
Automatic INTegrator) ana pelueHna 3agaym CUMBOSIbHOIO MHTEPUPOBaHUA.

m 1961 — MapBuH JIn MuHckmnin nsgaet cratbto “Steps Toward Acrtificial
Intelligence”.

m 1966 — [xo3ed Benuendbaym Hanucan nporpammy ELIZA, koTopas
napoaunpyeT gmanor ¢ ncuxotepanesToM.

m 1970-e — B CToHAdOpACKOM YHMBEPCUTETE DOblfla HaNMcaHa aKkcnepTHas
cuctema MYCIN gna anarHoctukm 6aktepmanbHOM MHMEKUNN KPOBMU,
OCHOBaHHasd Ha npasunax.

m 1997 — cynepkomnbtoTep Deep Blue Boirpan marty B Wwaxmartbl y YeMMNMUOHa
mupa llappu Kacnaposa.

AcupsH
p 19



McTtopua UM |I

[ankuHa

1842 — Apa JlaBnenc: TEKCT nepBoun “KOMMNbIOTEPHOM NporpamMmbl” B
KOMMeHTapusax K nepesogy padotsl Jlymaxun MeHabpea;

1950 — AnaH TblopuHr: cTaTtbs “Bbl4MCNUTENBHbIE MALLUUHBI U
pasym”, B KOTOPOW NpeanoXxeHa naesa tecta TblOpUHra;

1961 — MapsuH MuHckun, “lLarn K UICKyCCTBEHHOMY UHTENSEKTY !
rmaBHble NpobrnemMbl AUCLMMNITNHI;

1961 — [Pxenmc Cnenrn: CMMBONbLHOE MHTErpUpoBaHne, cuctemMa
SAINT;

1966 — BupTyanbHbIn cobecegHuk Eliza;
1970-80 — 3kcnepTHblE CUCTEMDI;
1980-90 — KomMmepyeckoe NnpumMmeHeHne paspaboTok B obnactu UU;

HacTosiLlee BpeMs — “the age of the right way”, MOXXHO nonpocuTb
CUCTEMY YTO-TO NPeacTaBuTb.
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The beginning of Al

m Lady Lovelace, the world's first programmer, who wrote
programs about 100 years before there were computers to run
them. Even in 1842, people were hassling her about whether
computers could get really smart. And she said, "The
analytical engine has no pretensions to originate anything. It
can do whatever we know how to order it to perform.”

m  Alan Turing in 1950 wrote paper, which introduced Turing test.

= Marvin Minsky in 1960 wrote a paper, titled "Steps Toward
Artificial Intelligence®. Some time later he and his student
James Slagle wrote a program that did symbolic integration.

m Program Eliza which can speak with the user.

m Expert system, which did diagnosis of bacterial infections of
the blood.

bynzakoea
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McTopua MCKYCCTBEHHOroO
MHTernNeKrTa

m 1842 — Aga JlaBneuc

m 1950 — AnaH TelopUHr

® 1960 — MapsunH MunHckmnm
m 1966 — ELIZA

® [lanblue: aHanormm, MalimHHoe
3peHune, obyyeHune, aKCrepTHblE
CUCTEMBI...

CarnibHUKo8
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3aaada o hepmepe



NpaBunbHOe npeacraBneHuve
npobnemsbli

3agaya o pepmepe, mce, ryce n 3epHe:
x KapTuHa

x Pacckas

x [lecHa

v"MecTononosxeHue

AcupsH 24



Problem of farmer, fox,
goose and grain

m Once upon a time a farmer went to a market and
purchased a fox, a goose, and a bag of beans. On
his way home, the farmer came to the bank of a
river and rented a boat. But in crossing the river by
boat, the farmer could carry only himself and a
single one of his purchases: the fox, the goose, or
the bag of beans.

m If left unattended together, the fox would eat the
goose, or the goose would eat the beans.

m The farmer's challenge was to carry himself and his
purchases to the far bank of the river, leaving each
purchase intact. How did he do it?

LI3gH Jleu
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Solution

Farmer Gran
Gran > Goose
BE AR s R
Fame: "
N Fox
Fox Goose
3 4
v v
Farmes  Grain Farmer Gran
Fax Geose Fox Grain * Fox Goosge ¥| Farmer Goose -
L LR R L) UL LR L
* me COSE Farmer Gran g " Farmer  Grain
“ Farmer Goose Goose “ Gran Fox [
Fox Fox Goose
Fame
Fox Fox Geose
L B A s
Famer Grain
- Grain
Goose

L{3sH Jleu
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support models

Representations that |I

LlIpamos

[ns peweHnd 3agadn BaxXHoO npaBuiibHoe rnpeacrtasrieHne Mmoaesnn.

B kauyecTBe npumepa paccmatpuBaeTcs 3agada o doepmepe, nuce,
ryce u 3epHbliLLKe.

[TpeoctaBneHnemM MOXET BbITb KapTUHKa pepmMepa unm noama
(BO3MOXXHO XOKKY), On1cCbIBaloLLaa cUTyauuto.

Ho 3To nnoxme BapuaHTbl, XopoLluee npeactaBrieHne AoKHO
BKMNtOYaThb B cebsi MHpopMaLmMio O pacnonoXXeHNn y4acTHUKOB.

[MpegnaraeTcsa ncnonb3oBaTb rpadd, B KOTOPOM BepPLUUHBLI (16 LUTYK)
— 9TO BO3MOXXHbIE COCTOSIHUS, a AYrn — Nepexoabl Mexay HUMMU:

00
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Farmer-fox-goose-grain
puzzle

m This is a river crossing puzzle.

m Problem:
» The farmer can carry only himself and a single one of

his purchases: the fox, the goose, or the bag of beans.

» If left unattended together, the fox would eat the
goose, or the goose would eat the beans.

m Solution (Fr — farmer, Fx — fox, Gs — goose, Gr — grain):

Fr Fr
Gr | Gs PP Gs| Fx
Fr Fr Fx Gr Fr Fr
F F F Fr Fx FX
& > | " Pler|Gs Gs | Fx p» e Ge
2 Gr | Gs Gs | Gr =
Gr Fx Fr Fr Gr Gr
Fx | Gs B Fx | Gr f
Grl] LGs
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Generate and test



Generate and Test

Correct solution

Possible solutions
GENERATOR >

Incorrect solutions

MapmupocsH
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Generate and test

[1lpocTeniinm meTop peLleHns 3aaau.

[eHepaTop co3faeT pelleHune, Nocre Yero
OHO npoBepsieTca Ha Habope TecToB..

[eHepaTop AOMKEH NMETbL onpeaesieHHble
CBOWCTBA: HE ObITb N3DObLITOYHbLIM, ObITb
CNOCOOHbLIM YCBanBaThb MHdoopmau,mo.

[TpocToe — He 3Ha4YUT becrnonesHoe.

CarnbHUKo8
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Generate and test
method

m [eHepaTop AOIMKEH ObITb MHPOPMATUBHBIM,
HO HE U3ObITOYHbLIM (HE AaBaTb OOHO U TO
Xe pelueHue gBaxabl).

m [IpyumMmepoM MOXET CNYyXUTb onpeneneHue
aepesa no opmMe ero NIMCTbEB C NMOMOLLbIO
COOTBETCTBYHOLLEN KHUTW.

LlIpamos
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Generate and test

'O(O
S
Koy
{ b
(;0< . /,/"/
possible solutions
GeneraToR = O © O O - qester
@ o
//)Oo ® .
%, @ »

Very intuiti
o Very intuitive SIMPLE

o We doitall the time

BUT: SIMPLE # TRIVIAL

Question 1: What is the difference between calling something SIMPLE or TRIVIAL?

Ky3bMuH 33



Answer 1: SIMPLE can be powerful; TRIVIAL is something that is SIMPLE and of little
worth (umeer manyro UEeHHOCTS).

| The most simple ideas in Al are often the most powerful

To make the GENERATE AND TEST approach applicable for solving problems,
generator should have some properties:

* Not redundant (He 136bITOUYHbIN)

* Informative (MHOpPMATHUBHBIN)

Question 2: What example was given as a demonstration of GENERATE AND TEST
method?

Ky3bMUuH
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Answer 2: Trying to recognize the leaf by searching for similar pictures in the book.

DISCUSSION

Do you agree with the opinion that the most simple methods in artificial
intelligence are often the most powerful? Can you give some examples that
approves your point of view?

Ky3bMuH
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Importance of vision

36



Importance of vision

Question:
How many countries in Africa does the
Equator cross?

Answer:
Yalals

It doesn’'t seem to be a simple task...

[lonos B.
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Importance of vision

And what if we have a look at this?
S
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[lonos B.
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How does it work?

Question

Language
system

Intelligence ==) ANSWER

Visual system ¢ ?
Map

[lornos B.
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How many countries in Africa
does the Equator cross?

m [t iIs some kind of a miracle.

= Without it's understanding, nature of
intelligence can not be understood.

Language
Communication

Visual System
‘ Execution of a '
[loros K. program (visual
scanning)
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BOIMNMPOCDHI



Questions

m \When was the dawn of Al?

m \What is the difference between frivial
and simple”?

m What is the Rumpelstiltskin Principle?

EsioHOS8 49



m Kakne oatanbl passutna U Bbinu
Ha3BaHbl B nekunn?

m Kakne Bbl MOXETE NPUBECTU NPUMEPDI
M3 JanbHEULLEN WUCTOPUN pa3BUTUA
NIN7?

bynzakoea

43



m What is the difference between simple
and trivial?

= In what age are we now ?

MapmupocsH
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Bo3MO>XHble BONpPoOChHI

1. Kakoe onpepgenenne Al paet nekrop?
What is the definition of Al given by lecturer?

2. Yto npegcrasnsieT cobom metoq “generate and test’?
What is the “generate and test” method?

3. B 4yem cocTtouT cyTb BaXXHOro N0 MHEHUIO aBTOpa Kypca
[TpuHuMna PymnenbLtunbuxeHa?
According to lecturer, what is the meaning of
Rumpelstiltskin Principle?

4. Kakoe n3BecTtHoe BbicKa3biBaHe AObl JlaBnenc MoXHO
cuntatb Hadarnom ncropum Al?
What is the famous Ada Lovelace statement about Al?

5. B yem coctout TecTt TelopuHra v ans 4ero oH UCMosib3yeTca?
What is the Turing test and what is it used for?

MuxaunuwuH 15



QUESTIONS

= Who is Lady Lovelace?

m WWhat are the main purposes of rule-
based expert systems?

= What is the name of a chatbot, that
was demonstrated by lecturer?

CasocmuH
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QUESTIONS

m Who is Lady Lovelace?
0 Ada Lovelace was the world’s first
programmer

m What are the main purposes of rule-based
expert systems?
0 Diagnosis of bacterial infections of the blood
2 How to park aircrafts effectively

m \What is the name of a chatbot, that was
demonstrated by lecturer?
0 «Eliza»

CasocmuH
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BCEM BOIJIbLUOE
CNACUBO!



