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s I con no obher answer malke but Ehanles/
Aind Ehanles...

* What's to do? Shall we go see the reliques
of this town?

s To-morrow, sir: best first qo see your
Llodging.

* I am not weary, and ‘tis long to night: I
pray you, let us sa&isf? our eyes/ With the
memorials and the things of fame/ That
do renownn this ciby,
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* Much have I learned from my teachers,
® more so from my colleagues,
s but most of all from My students,

- Talnud
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My Teachers




Nabural Deduckion
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Logic: another thing that
penguins aren’t very good at.



Humain Deduckion




Zeroth-Order

BXPERTB AGREE: AL QAEDA
LEAO!R l8 DEAD OR ALIV!
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(Buk My Baby Loves l!l\lMle*lb\HMl ;
Nobody But Me)"

-= Jack Palmer
& Spence Williams,
1924
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There s no man
Living who has
never Looked
upon a woman
withoulb desire,




Robert Lowkh
1762

abolished double neqgatives i English
as “itllogical”




You éurv\@.d
out to be

the best
thing I
never had.

And I will
atwavs be
the best

Ehing {Qu, “
ad.

nevery




Polish:
Nikogo nie widziatem
(I didnt see nobody)

Serblan:
Niko nikada nigde nista nije uradio
(Nobodvj never didn't do nothing nowhere)




Aubomabed Deduckion
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Greorq Ferdinand Ludwiqg
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Eine Gemes»\ge VoW
Logik, kabbalistischer
uhd eigener Tollheit,

unbter welches, man
weiss nicht wie einige
Korner gesunden
Menschenverstandes
geraten sind.




Gottfried Wilhelm Leibniz (1666)
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The only way to rectify our
reasonings is to make them as
tangible as those of the
Mathematician, so that we can
find our error at a glance,
and when there are di,spu,%es
AMONG persoins, we can sf,mptj
say: Let us calculate, without
further ado, in order to

see who s right.




Ada Lovelace

Many persons .. imagine
thot because [Babbage’s
Analytical Engine]

give[s] iks results in numerical
notation, the nature of its processes
nmust ... be arithmetical and numerical
rather than algebraical and analytical.

This is an error!




David Hilberts
__Entscheidungs [arc}b lem
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#2. Provide an
effective method

to dekermine
whebher a
formula is valid,




David Hilbert’s
“Lost” Problem
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#24. Criteria of
SEMF‘LE&E&} or
Froof c:wf the
greatest
simpiwiﬁv of
certain proofs.




Jules Henri Poincaré
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We n«izgh& imagine a
machine where we
should put i axioms ak
one end and balke ouk
theorems at the other,
Lilke Ehatl Legemdom:;
nmachine i Chicago
where pigs 9o in alive
and come ouk
transformed inko hams
and sausages.
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Jacques Herbrand
90% - 1931
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Mojzesz Presburger
1904 - 1943
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My Teachers










Lohar Mawnhna
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. ARTIFICIAL INTELLIGENCE SERIES

Studies in Automatic
Programming Logic
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My Teacher’s Teachers
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“Termination of

Algoribthms”
Manna & Pruell

STe?




Robert W £ Lc;a?jc&

Ckiﬁ&go

a7 ot T Ve > A0y » .:,k‘, A ot R el ol o o . -
v W T WSRO SR SN & A Ty o Vel AN el VIS AL Y MA iy L. \ : s
_ AT AR e R 2 = NN R SR SRR NG pAE -}6‘. Vet e S AT R L g™ e A R T e i . PR

Zohars advisor

Loop tvarianks

Terminakion




. Saul Grorin

Bob F‘flovd
Zohar Mawnna
Steve Ness

Amir Phuell

Renato Iturriaga

- addressed termination of rewriting



Crorn’s Terminabkion Question
O F-f‘iovci’g CMU Qual Exam

Dx — 1
Dy — ()

D(a + ) — (Da + Df5)
D(a-B) — ((8-Da) + (a- DB))



Alan Jay Perlis
MIT 1950

B e e Wyl v

Zohars advisor

One man's conskank
L8 another man's
variable.

A Lisp programmer
kiows the value 0,4:

&v&ry&k&hﬁ); but the
cost of nothing.




CONTRIBUTIONS TO MECHANICAI. MATHEMATICS
by
Renato Iturriagg

D/G/T [
May 27, 1967 LLA 0,

"
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Perlis’ s%uciam%

Carnegie-Mellon University
Pittsburgh, Pennsylvania
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001¢
002
0033
0041
0051¢
006!
0071
0081
009:
010¢
011
0121
013:
0141
0151
0161
0171
018!
0192
0201
021!

FORMULAE

11002
11016

11023
11053

11104
11107
11144
11202
11234
11266
11320
11352
11404
11417
11440

11517
11576
11606

A MARKOV ALGORITHM FOR TRANSFORMING LOGICAL

INTO DISJUNCTIVE NORMAL FORM

B=GIN FORM A, B, ¢, R, X}
- syYM30L S,Y13

Ye+/[OPERATORSA)Y[COMMITRUE])
A«ASANY:3 Be«BIANY3 C«CI1ANYJ

S « [I

- (A ~ B) - “~.A ¥ ':"OBI
= (A v B) -+ ~A A~ o,8,
~ A ~= B - o A = .3
- A = B g .A = .3"
~ 8 ~< B - o« A < 3
-« A < B - JA =~ L3
-~ A > B - A > <3
- A > B - .A "'") .ai
]

(

2
AvB) 1YLl & =+ <A~,C « .3A.C 13

"R ¢ (a{XCBAXD=10)aX=5)A=(X~C15)}
PIINT(C R, R.$5)}
END



B | P s g
5% R LS
'] ‘
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Perlis’ advisor
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“The four color
’ prabt&m”

PHILIP FRANKLIN

Differential and

Integral Calculus FUNCTIONS
OF COMPLEX
VARIABLES

snInRJeD). [eidany)
pue [enuaiopi(]

By PHILIP FRANKLIN

A bocid discussion of compler numbers
and their functions, presented in
mon-abstract terms, and featuring the
latest modern refinements




Oswald Veblen
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“A system of axioms

for geometry”

Veblen ordinals




Alonzo Church

student of \febteh;'

Peber Andrews
Martin Davis

Leown Hewnlein
SE@.PMM Kleene
Michael Rabin
Hartley Rogers
JdJohi Kosser

Dana Scott
f&avmov\d Smuii.j&m
Alan Turing




ELlakeinm Hasw«gs Moore
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Veblens advisor

“E:X&QMSE"OM O'f &@.T’%QE«V\
theorems O“f Cuﬁar&
and Cayley in the

qeo ma&r:j O‘f 4
dimensions”

Greorqe Birkhoff was his
student
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Michel Chasles
?0 lv&ec:hv\nque 1‘214-

o RS R SR

“Historical view of the
origin and

development of
mebthods i geom&rj‘"

Acquired thousands of
forqed letters from
Aristotle, ekc,




Chasles’ Descendanks

H. A. Newton

. H. Moore
Oswald Veblen
‘Pkitip Franklin
Alan Perlis

ZLohar Manna

*.

Craston Darboux
C. Emile Picard
Ernest Vessiok

Herbrand



Simeoin Denis Polsson
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Poisson’s equ&ﬁo%

Definite inteqrals
Poilsson stE

Poisson diskribukion
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Gpusegpe Lodovico m
Lagrangia

Makhemakics
Mechawnics
Asktrono Yy

Lagrange inversion




Leonhard Euler
Baset 1‘72&
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Makhenakics
Funckion
Calculus

As%rm\omfj

Graph &heorv

Logic

Euler diagrams
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Johann Berinoullt
Basel 1694
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Gottfried Leibniz
Alkdorf 1666
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Christiaan Hu Qgems
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Discovered Tikawn

Invenkted Fémdutum ‘
clocle

Wave theory of Light ‘ e W }.




Frans van Schooken
Leiden 1638
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‘Poput&ri;z.ac&
Descartes




Jacobus rolius
Leiden 1621
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Arabic and Persian
lexicons

Taught wmath to
Descartes
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Willebrord Shell van Royen
‘ Leiden 1607
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Willebrord Snellius
Makbhematician
Discoveries bv telescope

Rediscovered Law of

refraction e
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Rudolph Snellius
Ruprecht Kar s, Hmc{ei.b@.rg 1872
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Humwawnisk

Taught logic
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Professor of Hebrew

" RODOLPHUS SNELLIUS MATHE. |
MATLCARUM ARTIUM PROFES.




Valentine Naibod
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VALENTINI NAIBOD £.

Makthemakician

died on account of his
astrological prac&a‘:ﬁom of his
owih demise
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Crerhard Grerhards

Saktirist

Rewnaissance scholar
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Hunwawnisk

Generous to a fault




Rudolph Agricola

Ferrara 14-7%

~ S Y T s LA e BB 2 E 4 2 o :
"“"'.‘W"‘W-M“‘ e - v b - ‘Diﬂbl’.‘d o NMENVR SR G RO PR ARV R My

KW YT M g™ AN TR L WD Wy

Inkroduced dialectics
Humwanisk

Hebrew scholar

Ploneer i teaching
the deaf
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Educakor

School field trips
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Translabed Grreele
classics
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When someoihne comes alohng
and says Fhe ?Ope LS U error
and everyone ought to

abjure such error, we re&ttvj
have been given no proof for
such an allegation, and it
makes no sense for anyone
to pass judgment on what
has first ko be proven,
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Nethoc KaB&olAac

90,373 descendants
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Qesatuhom prowfs

Set of support

“We downt just prove
theorems, We Loolk at
con jectures, we design
circuils, we solve Fuzz.tes,"
we prove properties of
other programs.”
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Nown-resolubtion theorem— ’ ’

Proving

Imequ&u%iﬁs

"It taught wme that ‘if we have to do it
then we DO IT.! Nothing seems to have
dﬁiavﬁd me much since that ciav, even
some very challenging tLimmes when we
crossed the Rhine River!




Alan Robinson (1996)
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Resolubion pr&mcggi.e

Unification

“Part of the point.. of the Logical
analysis of deductive reasoning has
been to reduce complex inferences,
which are beyond the capacity of the
humain mind to grasp as single steps,
to chains of simpler inferences, each
of which is within the capacity of the
humain mind to grasp as a single
Eransactiom.”




Wen-Tsun Wu (1997)
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Greomelry as algebra

“During the cultural revolution I was
sent to a factory manufacturing
computers. I was tnitially struck by
the power of the computler... I began
to understand what Chinese ancient
mathematics really was.. It was under
such influence that I investiqated the
chsibitiﬁv of proving geometry
theorems i a mechanical wwj{’
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Rewriting &keorj

Higher-order unification

“Le traitement de la langque
naturelle, ce qu'on nomme
Linguistique computationnelle,
se stbue au carrerour enbtre la
Linquistique, la logique <t
linrtorma E,qu,e."




: : . | W Ln-nl. &t 1‘&1’
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“With the aid of automatic theorem-provers, it is now
often practical to do mathematics formally.”




Bntt McCuhe (2000)
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Obter s EqP

Indexing
Robbins’ Comja&%ure

"In a sense, I have
a feeling that the
computer has beewn
creative.”
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DPLL

Model eliminakion

"The most grandiose applications,
such as full program synthesis, the]
mechanized mathematician, or the
general reasoning machine, are
ok j&& within view... However,

such automated deduction
applications clearly can and will -
be devel.opec{, and they will be
enormously beneficial”
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Unification
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Indexing
EEE

“Automated deduckive

program sjv\&kesis has
been studied for many
Yyears but has never
been used in practice.
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Higher-order

TS

Mating

“Logical reasoning plays such a fundamental

role in the spectrum of intellectual activities
that advances in automating logic will

imeviﬁabij have a Fra{aumd impact on many
inkellectual cii,st‘ipi.mes."
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Superpos&wm

Conditional rewriting 1 ‘f 4
Hv;

Developers of state-of-

the-art SAT solvers V’

would need relatively _ ' }
Little work to turin their 3 |
solvers into DPLL(X) w..-;,.} "
engines.
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Davis—Pubnam

“How cal we ever exclude

the Fossibd&v of our |
be&s»\g) presem&ea&, some ciav
(p@.rkaps bv some
extraterrestrial visitors),
with a device or “oracle”
Ehak “aompuﬁes" an
uncomputable function?”
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Apptwaﬁmms oﬂf mfws&m
order proving

Connecltion mebhod

“Those who transformed !
from Logic to '
Informatics... became

sort of banned, in any

case kept i low regard.’
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Inductktion heuristics Q

“[A review] is 2 = |
something that will "

rui your cio\vf'
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- “We found several errors

. that had been previously

- undetected. Apparently, this

is the first time that formal |

- methods have been used to
find nonkrivial errors in an |
IEEE standard!
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Algebra & Geometry

Equa&iomat
Invariawnks

“We amatvaé the Pemep%mv\s -
of male and female CS/CE f

undergraduate students "
with regard to gender- / / / / :
related issues and show / f/ I '/ /
how Ekev are arbiculaked!
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L Skrateqies

Abskraction

Instance-based

- “We are interested i the sizes of the
search spaces produced by clause form

 refutational theorem proving skrategies
for first-order logic. This interest is
different from that of most Logicians
who are interested in provability or the
length of prmofs."
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G Sivakumar

Naomi Lindenstrauss

TJieh Hsiang \ Leo Bachmair



Subrata Mitra
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Daher Kaiss
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Yulik Feldman
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4 » Logics of intetest include, but ate not limited to
| » propositional, first-order, equational, higher-order, classical, description, modal, temporal,
many-valued, intuitionistic, other non-classical, meta-logics, logical frameworks, type theoty

and set theory.

s Methods of interest include, but are not limited to
® saturation, resolution, tableaux, sequent calculi, natural deduction, term rewriting, decision

procedures, model generation, model checking, constraint solving, induction, unification,
proof planning, proof checking, proot presentation and explanation.

» Applications of interest include, but are not limited to
s program analysis and verification, hardware verification, mathematics, natural language
processing, computational linguistics, knowledge representation, ontology reasoning,
deductive databases, functional and logic programming, robotics, planning, and other areas of

Al
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® ?ropas&mnai ® Program

| : verirication
© Equ&% tonal Af

® Functional &
logic
© UME{&C&E&QM pragrammisr\g

® Term rewriting

@ Satkuration ® Sjn%kesi;s




‘Proposnhomai

I ‘:;'(:“"—. '5"‘;"Q b X “" .
Ve e PR AR b s W o PR P .'.I; J i%g}..ﬁ . ,."J"‘"“"-:' P TR B MLy T e ‘-‘,‘Z‘?'-f- M Cge™

® Alex Nadel ® Guan-Shieng Huang
® Z&vaci Hawnna ® Daler Kaiss
® Yulilke Feldmain ©Jich Hsiang

© Mikch Harris
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Saturation

®lLeo Bachmalir © Claude Kirchner
®Jich Hsiang ® Maria-Paocla Bonacina

® David Plaisted ® Miksu Oleada
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© Z&j&d Hawnina
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® Zohar Mawnna ® Jich Hsianqg

® Charles Hoot ® Naomi Lindenskrauss
© & Sivalkkumar ® Shulki Sagiv

¢ Subrata Mitra ® Alex Serebrenile

® Mitsu Okada ® Iddo Tzamerel

® Greorg Moser

©lLeo Bachmair




Programmiing &
Synthesis

® Zohar Manna ®Yuh-jeng Lee
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“Patterins i bErees”
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“"Minimum-
dilamekber ijf:i.w

arrangements in
mappiing daka—flow
graphs onto VLSI
arrays”
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“The solution ko a

problem of
Grrunbaum”
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“Neural networlk \ d/ |

ensembles”
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“Skructural brain
maqghetic
resonance imagiing
of Limbic and
thalamic volumes

LA pecii;o&rh:
bi;[pca-tm* disorder”
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“runctional
maghetic

resonance imaging
of facial affect
recognition in
children and
adolescents”




Natalie Hershlag

Harvard
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o ’ “Eronkal lobe

activation during
obje&
permanence;
Daka from near-
infrared
spe&%m—sm}w”
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' Harvard
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Syftema wnizerfitatis de fententia fum-
miriri Nicolai Copernici Terinenli.

syftema maximarum mundi partium,
quibus totam rerum vniucrfitatem
‘connexam effe tradiderunt communi=-
ter authores.

- Syftema maximarum vniuerfitatis .
partium ex fententia Martiani
Capella.
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“Idealist of the Carnap Species”




RBad Reviews

A
4 h‘"rQ '

- B o A A B3 e o o AR AT e fa it L e '
YT L PN U A AN TSR A AR Qi%hi‘;»‘ - VeV e

Theory Applications
conference: conference:

Bul where’s the Bulbt there are no
imgtamen&a&wm? theorems!
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I dont find the phase transition

experiments of much value at
this stage. So, there may be o
F.»kasa transition, so whab?
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One qood definition
Ls worth three theorewmws.

- Alfred Adler
“Mathematics and creativity”
The New Yorker (1972)




In Memoriam

Millions in WWII
Stéphane Kaplan
Ron Book
Harald Ganzinger
Bob Floyd
Amir Pnueli
Bill McCune



