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Homework 1 Oct Il [1:59 prv
Test 1 oOck 19 n class
Homework 2 Nov 29 11:59 pm

Test 2 Dec 3 tn class



PRoPosITIONAL Logic

Inductwe De€miidn of o Popesitional Formule

(. A(oms/PmPos\{-\t'vw\l Janables P,) P,L KN
oare formulas

2. I6 A w o frmele, then 0 s A
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Example: ((x v ) A (~¥)) v (=¥ Y)
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Resolukion Souwndness

Fact : TF ¢, ¢, deme C by Resolkion rule

thaen C, , CL = C‘.3

( €Egercise : Show CA vx),((zv?) = (AVB)

From\ alosve Fact WL can pwve. bj mducﬂm;

ResoLuTION SOUNDNESS TH EOEM
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= Resolvhon Refutation

7 = (avbve) (ave) (6 )(avad )([dvb)
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THE (ProPOSITIONAL) SEQUENT CALCULUS
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why T «H\e. Sequant  Caleulus

» Rules ave \ferj NVaturad. ~ & for eacd boolewn,
onnechve

o Cut Rule (Modus PDNMS) Not needed for

(_om‘oleicene.ss‘ (’T/nls fo:md(aﬁdn pc,,m‘rc_s me{‘a.—é'\(m%‘ \\._)f,)

Thi  greaty sumplifies /clanfies completeness
prooks for P/o‘;vosﬂuaw& and. fixt order /Oj'lc.



Sequent Calculus goes Viwral o Cuwntter

£

8]

billions of packets
@justinesherry

Please help settle a marital dispute
between me and . If you
have a CS degree, did you learn sequent
calculus in college?

14% Yes

15% No, but | know what it is

60% What is sequent calculus?

11% | don't have a CS degree

863 votes - Final results

5:02 PM - 7 Sep 2018 from

6 Retweets 19 Likes 6@ 0{"% ’63
Q a2 n e QO 19

billions of packets @justinesherry - 7 Sep 2018 v
Also tell me where you went to school in the comments if you are so inclined

QO 26 "l Q 4
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Pierce Darragh 1B @_pdarragh - 7 Sep 2018
Pretty sure it's the calculus of how to put shiny plastic things on clothing

O 1 L Q s

John Regehr @johnregehr - 7 Sep 2018
YES!!!

O n Q 2

kat 3% + R + @wirehead2501 - 7 Sep 2018
Replying to

no; i have a CS BS and comp eng MS and only had to take
Calc | and Il. don't think i've ever heard the term "sequent"

© 2 0 v

Chris Martens @chrisamaphone - 8 Sep 2018
But surely you have heard its plural, as in, “a sequents of events” &

O 1 0 Q s

jason reed @jcreed - 8 Sep 2018
if you are against bedazzling: sequin't

O 0 Q s

jason reed @jcreed - 8 Sep 2018
oh wait | have confused sequins with rhinestones, my bad

O 0 Q s
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Sequent Calculus Standard Shirt

$18.95
15% Off with code GANGSALLHERE

German Fitted Sequent Calculus Shirt

Aa= Ar

Sequent Calculus Fitted Shirt

$17.95
15% Off with code GANGSALLHERE

German Sequent Calculus Shirt

Aan ar

SEQUENT
CALCULUS

Sequent Calculus Mug

$16.95
15% Off with code GANGSALLHERE

SEQUENT
CALCULUS

Sequent Calculus Pin

An An

SEQUENT
CALCULUS

Sequent Calculus Tote Bag

$9.95
15% Off with code GANGSALLHERE
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PK Rules

Trtwchely . Stanckural Rules  (cedents are sebs )

L03lia( Rules ( de€ine the boolean
Connechrs A W )

cut Rule



[STRU&TUKAQ RU(LE 5__{

Let+ R\ﬁl’\?
ety N=A >4
-A,P——sﬁA ((=>0,A
Excharnge r'”AI@)r‘L‘éA M>4,~8 &
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?., A A MN=a A




Log(cAL RVULES

| ef4 R(ﬁh’c
~ Into N4 A AP >4
fhfl > A f=4,7A
A o A,B:f‘-?’é l’"-—>éLA F=>AB
(Ang) (> A >4 AcR)
Tk AT=>A 31> =>4 AR
CAvB) >4 M= 4 (AVB)




% v Cr ‘:(‘%\WL Cb—

AU") Ak— - @\3’“ ‘SJ

A S — "ﬂ( v "AL\/ ‘1]\3\/.- v "ALV@\\/ - v@\‘



CuT RuLE

P>anr NASA
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Example - A PL PI\DC)“ of a formula. A s
o- P ook of = A

P>p RS Wea (Civn‘y\/)
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Pk SoUNDNESS : j sequent onvuua Pa
(s \fALtD

As wn the \Dmposdud;ﬂa( case, W¢ Eurst \Ith@T
the squndness of all rules «then prove

P soundness Ima induchon

Lemvut ( Ssundrness of (Lules>
Eor ever rule ot PK € all €op SG‘[qu\fS are.
VuLw(‘ +heN +he lodl'(oﬂ) f@e\/uw‘(‘ s validl

oo the oxigm. s valid

fL ssundrass I 5 has o PK oty an A s valid
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PK_COMPLETENESS : Evtry Valid propestiona sequent
has o PK PrUcD'F

® flow fo pro con\pl.e{-ev\lss?

One  dea-s to boc(“s*(q( off of €ucp tha t
Resaduvhdn ¢ conplete.
Show = 60y Resonhan Rfutahar @n be

Ao see RGS (Wuk (€or K(u’n'vj
UNS AT cHFs) , o0 1s PK .
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PK coMPLETENESS Gw’.zrj Valid P‘VOPG-""'MGL‘ S@Luw

has o PK ProcD-F

Moin dex:. ogain w w ll 3&1,& an a(jo’nd’l/\m
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of Just atoms
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Show = €& we run a(ﬂonﬂ\m N a_ Va_ho(
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Pk Complefeness (cont'd)

Kej Property e the INVERSION PRIVCPLE :

eacdh PK rule cxce(* weakenin, has

the Pyopvrﬁ thatt W 4nucfh assisnmen

/(u. € 1 sakufies bekttom se,luu\&, +then
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dirchdn Of whal ng reeded] +o prove
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PK Complefeness

e If MP3A s valid ba TS0 PO
/ | /
Jll enf sepuants qgnarated i siep @
ot Algordhm” are VALY ard hasl one
(ess connecful —fFhhan se_iucrﬁ balow)

o Thus entuall S\—((@ O\a({'s/ whong eq da
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PL compledness

Clam (et T b +he outpet of PK a(aor}wm

on u\(')ud? MN=A_
Tt A s valid $hnen 2very Qul sechent of T
confaing OV\\\( afomic £ormud(as (()meoﬁﬂ‘\or\al \Mﬁ&b(&g)

on LeffF /eyt of Y% ond Qurtermore, el exists
SoMe. aktomic formyla acmrflw? oNn both {ha &6(‘ i*('ljh'f‘

P Soppose (or sake 0f contradchian that some [eaf
QQc_L\A(V\(' of T s )(()'-)*K—)Y()")YL
where ¢y % S a gy, i =& . Therw
The {outh qssrf,y\m.enf T +hat sets x=x> <K=l V3 ==Y ,=0
i J £
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Cuk - Elimnedimm Theowen Teov PK

T N4 has «« Pk @mﬂ)' then
A has o prodl, Wil A R of



Derwakiona) Soundness < Comf’-dﬂrl{SJ 6\ PK

Defmbhm  RE @ be a sot of SRquUents, S o seguent

A PL-B prot) of S is a Pi-pmok of S
Crom. @- and axiems of PK
(&\So wrlen @3 Q‘_ S >

Theorem. Let § be a set of (POS§\‘al7 m&'mtk)
QCcL\AQ—V\t$. Than @ = S C\&F
S has a (6nde) Pr-§ ona-{-

Pe=s K« d¢



Propssitond]  (ovnpacinaess

Theorem  (Form 2 ) see Notes {or 2 ofther 27\“\;01(016
o Fo(MS)

Let § bl o sk o CFUS§1U7 M{m?((.> Lormu(cs
@ =A €€ A s o Loj\\c:a.f wmaluo.nm_
DQ oo 6/\‘\&, S\)ﬂ.\'&& % Té

R

Well assume this for now ond pove it afden
Proot 3y 2 UIU"\’C‘W\% forms &y Compassiness as home wack



Prookt (Dernvabiond Sourdw‘/ (,ow\f&kl\QSA)

B.a Com'ouc/WSS, ‘'t swbfites to prol tha
cast. wherC § s fiade

oLt & =15, .-,S,j/ and  suppose N> A 5 a
(DﬂL‘Ci( COV\SQi(LQ.VLQQ o(; 3 s‘> ) S[qg. ThMS

) T A, A=A s vald

8 Thus bj PL compledrness o) has o0 PK proot

a Derve =4 hom k) and A A

2 7)) Sk
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PK prost %/
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Vo)
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56 Vimdh ass to all vars seme €e\P s
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Lonigs Lamma.  TL€ T s a rooted
waa.rj -('!‘QL’ wher QUQrJ b(\amcb\..//a-nr\
OG ,l- LS ‘FlY\Z{'Q )’,7'\‘?—"\ ,[4 “tg 'CU’\\I('Q ‘

o Thus ,«Lh& tormulas \P'S\V (abd(inj +hae leaves

ot T! €ovm oo Lintke sdoset % KP,

and thus L()‘ S UNSAT « ()mym
Spset oF W .



