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Define V by Piso Pist 134 1

Fan Gq 1 Ett 4 0 required

Define Vz by Pj Pj 0 Pj's 1

Then 6414 0 6ft s 1 as regained

2 a PYR PPB Pappa 1 Billy

P NR P RRAE AE
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P
NI

Billy

b P Pa PPB Py tf PgaR
this is not desirable by sondueers sinceaconite
model isgiven by

pj pj pjso.PE 1



3 If q.tn are tautologies

then in ay
interpretation both held

so they certainlyhavethe same
truthvalue

So get
P and Pi are logicallyequivalent
mottautologies

4 a FUL lain RAD fasad

FU Etnyas Palais Etna PKun

Gais

5 lat AbE
3 n P lat Ha Dalai

ZE
Hu PGm

The error is in the HI rule i

the generalrulesays nimayned our feein ang
undischarged assumption here n occurs free in

the assumption Rlm which is undoschayedat



thepointuteae HI is used though it is discharged

later by 3 E

Another error is that ifthederivation were
valid it would show Ga Nail Hon D
mot 1 G ni AtaPilad as thequestion
suggests

b If Hq Rlm I Ata IMAD were derivablewithout

assumptions itwouldbe a tauhdyy.lysoundness Bota

countermodel is givenbythe
structure GA even

en
Lie qcajy.fi riseven

sina thereexisterar naturalsbutmtallnat aeenen.me

6 la Thismayfail taking eg m t.az
the staden 4N even asatron withVad 0

vy 2
Then ERIN RENIA but Gaia 0

s t t P G Ptt In
RGHRIDRGHRKJ
ggss.tlRreplPKscsRltj



7 Take 8 to be 7ns fylns.az ny

This willheld in Ny itf 7ktNI Avladevlad
i e if vk.skkul as regained

lat A typical instance A replacement is

sitqqq uitus.ttframm
in t

busingt nätoavoidclarkei

Using dim we can derive this as e nimiinh.msdim

I
s tt din

tGInmtGkI fCtnJ a

fctlnwitwkere.fm
theinstance d elin we take

s t are the same as inthegiveninstanceArepli
ni aj are

taken to be any variablermot
oawriy.in i

yistdentokfGi1nmI stEnjkmJ

µ is takentobe a m



This ensures that the givenfeelersconditions are
satisfied that

qGkkikkj f
sfqlskictlajtfcslm.it totem

We're inductivelyshining Feeney derivationD

in ang intap A v ifallasim AN
held thentheconclusionAN Wds

ÄÉd

Suppose 0 concludes

with elin i
µ i lgh I D

ItäE
Where nk ismat fraYGhitctlnjjinayaassshd.tn

Assume as IN that N D are sound

let A v beany
integrinin whichattains

d D Wld we mitt skov ceGInictlajkddsthe.ro



Since din discharges no assumptions attasins A

N held in A v so by the INforN

t.vt s t.ie sätt I

By the
substitutionbruna Kth givenfree var conditions

qq.IQyDIv EqIvGiHGsD4cnjrso y

fyqvCniH
14GjtsEsaus

GinaGs attabove

Since we are giving ni nej the sangvalue we

can see this as an evaluation A 4Gtalright
Write w for verkHEAD
Then Enlil GÅ
so vcnit EEEICnjml.BYand

wGirscnhwknjrliflwagree.eu
all varsexceptnk

so Guice uh not ta in g

yqvlnitfssIYGJHGSII qqqwcni
lnhAM.byHeliga

Gycnhlniltnkln.pt



So now bythe Itt fr 4 it sufficesto show

all assumptions A M holdunder w we knew

theyheldända u sincethey are
assumptionsA D

sina uh isnotfreeinthem and v and wagree

on all vars exceptpossiblynu theymot
alsoheld

under v So we are done
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10 Call thegiven structures N R

a Note that N has a leastelementwhile R

does not So the famula

1 n um PGi na

helds in N butnot in II

4pre expresses the axioms A a preorders

in a structure A goe will
holdjust f

Pit is a reflexive transitive relation

So we want a fumla f expressing some

property A N and R that isnotsharedby
all pre orders eg thefactthat they are total

orders so taket toexpressthe totality condition

µ Ympa Pimped up Gynt



This holds in N and R since as noted they're
total Butany

men total partial order

e g LP Nl E viewed as a structure

PINN c
i 4 gives an interpretation

in which clone
holds and t fails

Failure A totality in PINI is
witnessedby

e g 913 927 sina 111 127 927 43

By soundness this
countermodelshows ypre Hf



11 Lat Suppose F d are ded closed

we willshow that Md also is

If MA 1 4
thensince ondson we here Thy
so by

deductive closure 4 c D

and similarly god
So gernd as desired

tet Y K be two different interpretations

say with Pihl P O

Then the theories Thai fy 1 vi y are

complete we saw in class i

fray q A 6yd 1 then yetNi
and so Twitty

otherwise itGylf then Engqvist
TUN i try



ButTU Ar µ is not complete

since Th NTNU c Tk Vi
we have Vi f Thw FUND frid 2

so by
soundness ThNINTH µ t p

Cash R
also Th lit Ar If Y

v NR

c The maximal theory Form lat fonden

is clearly complete Cfoay y Runny
and Form1 ny

deducting closed forany y q e
Form

but is not consistent since deform

is mot mat cows


