TO o(o\i (ou\cn ()d/\f Jl)m»d M.ZL&-)

O FPrege Provks - a views

. Rrovﬁr/Llur view
< Axiomaht view (Pr- pm‘oos&\mﬂ Se\uu& Calcu((})

@ Bounded aritnmeht ¢ connechions ko Frer:]o. Prsot
- 5 and Eykended Frose

o S,_(C\ and ACo "F(‘Qse_



?»’OV'Qf“LkEU’ 60./}1&. for ONSAT F

et Fz2 (AG A ACp uNnSaf bwer K..X,

fo haw o sakis &ivg as sy roment €
o force. Liar (nto o su'm‘ole contyadChar

ask,‘mj c\wﬂ.ﬂ-um

Liar Claimns
Prowey wants ¢
-_—

s

ot Set of Oueshms (Eo ﬁ/ee.): _
Ts C, tna 7 <— Ves (soys Lor)

Ts Cm a7 s )

Pvover wants Js Gre Wor into a cordvedicfi -
legardiess 4 how Loy orswias fne §'s



Grvwple) | .
)(Q\/v\‘f)\L O‘C . Ljan /R’O\zU\ @NO%

—

(«N (3, v ?_L\ (x ch (3?3\
¥

C aushé wul Sna

Canghk (‘ﬁ,V“%B? xé_. )5: f Cq s vl
\{Nn — y - <4 NO\;’
3\ <0 > 2 %70 & ¥ i?ow(
Wt (= | and
Jblakes tE 9 ®)

Aekw € o° v



M (eares v bt fable conhadiChons —
Whith uolake o trudh talde fov AND) OR o NEY

v, o (Y 7 |

.00 |[©<¥ . o]
(
\
(

o 1O
S
PIETAN
b, 13, Al o o

A0 560 Avd=\ 1 1



Less Trowadl Examp — PUP U (ando, 1]
' n Vversi o
Prover asks Count (i?cj P Ceml, ] Sm}) na () 7

Comt(T, a) : Famunln Haat refums e 166 i 1's Gn
v s e:lud. o a_

1€ Lav SaysS WO thtn use 'P('jeon/l oxios to
(sssonting Rcount (7198, 1)71)
force =« condrad L.chon

16 Lun saqs N& ask  Cownk (TP csnu)',sh\,n\?.

16 yes for conbradichin snca bar bas
V\f( i”{J Zln)ﬂ o.MJ WV(‘(‘E(&M{):)

Sad (v
1€ Nvo use Hole oauans
(ossonfg Ny CountCUly il 1)71)

vo bl a condradiction



N xiomatic \View 4\ F&Eg

(MQ pafl'l(b;-ﬁm& MCL F\,gﬂ g__lsl,e% (s '('hQ
s et el edus  (pK)

Lines tn o~ PE pm6 oN quuﬂ.n'ﬁs
Ao A ™ R, -, B
\—fw

— ———
r a

i/\a(QVlJl_A Namhj,-
A‘/\ A A A AF"% g‘Ve_,_V--V 8"\



Axiom :

Loarcad -

Ndﬁl_wjvc'ol

|

Cu&

rP,K rules )

A=A

.f_?A'A A’(’—»A 7 rules
aAC =>4 N> A 1A

ARIM>A C=aA A =45 A rules
AI‘G)F#A >4 AMB

M=0,A8 na=a  OR—>4 v rules
(>4, AVB fAB A

Nn=4 £54, weml:ln?nj

AL >4 A

raB->4 r>A8d —Q.Yc&lar\?/(l_

rap->a f>844

AANSA P38, AA condrachon
ﬁ'néé Nsq, A

AP->Q . >4, 4

M=,



A P pr‘aaG 6\ o Cormdoe A T ao
Sequbncl {QSV\QI\*SI Wil Finad ord is D A
and each bo’uw\d 6‘(0’”\ ?fewd\d/ bj a  voldol ﬂAZL/mm

A Ple Nﬁud—ot-é)d% C\ an unsak fovmula R s

o PL g 4 B2

The sz2e 6\ o rcgué—e\%mv/P% LS
st G\ sRes (l all  fovmules 1 F—(

/

(oot ~leckhor)  Frege spslem= s mé_ud‘
mMLl all SMAJ/W\/LL’K a~xianahdehas

ane_ PD?—( - esu Ludﬂ""é)




st\r\d-{erm /S Cieiit Clawalo

Af-i"\:"%" eyl (ﬂlc) p(: whane, all (‘{VW(CU‘
ha dephn (k8 dnehar

D VAN TVQQ_ LLM .
%ﬁb svachne et W € each doned

p . wsed anby M othar wise day-like
ﬂW\ Daé ’;1\1 ’l"YQL'th
jRiA



Exlended ©
wad
¥

/

_—

NAd New aon¢ O
Sequd nx C ol

§pe 9 <
N Ll e S ~



B cunde Ck Avith ma b

L-Q\'S s veasars OJOCN& ‘()6\.’\-\“
coneapls  Cor concapts v s
bowr FYVE Corvp le x\(L( c(cus\ ‘

CLawng vagR :
35)32 =) T (_!—}_xJ) \%() _:&KJ S
ength
X < [\C{
R . * .
cthj»c:(x{ l[

c-Ixl

¢ (2l =log¥
>< e - byl

rEgze R T



%O\*V‘A"\é\ Qoent & @A S @

Jx = =~
dxet
S-V\fo\‘j Bhd Q ank R NS b
) < . only
Ux= \EV 7 SMM{)L’
Foe 1t Lbdad.
iu.cxm‘HF\_OAS

Uflo&cu\vka € For slas
é « < b sondad quanbins
A 5 sulamrast =L

K S oulumatb YRt



P((OW N2 -
Spul
O
\,)-* »'&ECB OO (\\\ O\ 6
(D= A% W



é . 1 Wit doane (GVL& UogQ
@\us W\ GQSCQ AYlsml\gl\
(&)-)ﬁ)ﬁ‘ﬁ,:S
X(—‘a ‘2\[{-\(

plUs 2(’\ - P IND
Tq/ . Same but wt- ib’_. I NVD
3 SG-WUL as g(_L l,uﬁ' w«”«s i,% Fl ND

. ¢ T ) 57 D

C



Pro\ldx\o\x;‘_ Totral Funckrons

.V\K

B Cunchin £ s s 27 -defunlle

e khue IS 6 if~ € srvvial o A(;{,l \(\
cun ot

VA AR SR 6 e
['& t——-\%xg\aL ALK ‘13

R = YRy
AG Y MARD)

=) %
: *“"?Ls &

/71



/ﬂ,\w (l@uss Cook}

<PV

he €‘9 — S Swalsl Cunchons (&>
of & ana PR« sfl\x-( e
C\xvxc*\ o~ W

/M_i’) ,0(_0_,& buvxch,é‘ns 6\} S;

v
O ()re,cise,H e funchins

<"

Lo

-—

o 25






Fo(mu\a’u‘nj Rounded Aninmefc in Sgund &Lc
: :

@ Add rules for v\a :
NORESL N0 AK) e

A AG) M= 4 0= 4 I= Al
AL, M= A 0> 0, AQ) \f
P AG) >4 >4 VxAG)
@ AN rudes for bdad ¥, :
b55, A(L')’F.aA P—?Q‘A('é) ‘ég

Jxes AK) 24 £<s (154, 3 A)

A k) M0
Tk=s Jres A(*), M>n

bes M>4,A0)
paA)sz s AGQ

\’ GYQQ( Nc)" W o
Qeﬁu@"‘t



@ Add Basic Axioms

D) Indnchar Axiar- (P1wD)

ACLELl), N = o, AL

Aff) , M =4, ACE)



Trans lak\gns

D S and EF (b ez ohir
SHV"&ACX))

—

@ L8 and A Fec
el discuns @ wad en eramfl

& (D T, PO

S S)(\W\Q*CW s.\m\/? 5\



BC\:QE\-( "

£C  comverts ko de
U=t RE) cmut ko alig A Be”
Tret A& v L™

— —

PP (*,n\:m3%< n-1 FM:‘}
N .
fean = {*\Nf N 3gn-y

va- ((‘Q:% (\Q(\fb:a 1

D *0
1. <

- .
'(\17—
(AN L—
- J



W H‘,n\i < n Nen-) -GCx\'—‘a =\
eI, < Ay<an- f*\*\&" )=y A
R
¢ X,

N\ . =

. )
B0, .. \-\ :3’—0.-(\"),..

) r_> r)
\/J Fooalb.
::\}/Le -1 yelnd) ") =)

(Al

i??\x?(v\\ | ne NE
G



8«3&\1 ok Youy

('GLV\\ Zag an Q‘j (Q>

Q=t\, hen ie?‘e\‘? ) ( re3 lnas
J\ULcLCv(DL') ced d(((‘iuf. F.,egz (VU\%S‘

r

L shont e S () pesy €@ newiEn)

WS

e Cuk 'C—(Cmtqulm T to ¥
G LR Voné £ naX @ \na ¢ m/coftg

co a\l amulas o R ora ib. (Q)

Q”Qj{;q:\:\ox‘tk % \o Q‘°Q NCASA o

SJ

\k% 25\/&.\/.\5\%\{«\\ eacdh \ive

=k

3¢ trpt Cor

. (
cuks on \nduthawn §'s



{g“d’\ e dv Sead(aded @
%c\\M Gvfm 2 Preu L [{a\
o~ Vd-ﬂ;l.ﬂ\ (Scé <
{‘*KQ> » % Cﬁ\rtb\‘\“ CGLQQ_

Main e Tnduch A

Unw\hd induchon USMg Cut —rule_
Note:  Cowld hat PTNO or IND






