3.4 Resolution in Predicate Logic and Unification

Monday, 27 April, 2

Ex 34/ Up 2 1rend: ézﬁ/@ loefoé/mibﬁ Wso/wé’aﬂ/ (€
W )!/.g‘('éi(,,—(\‘clf Vavia$s 5(7 Qo ferany b ia 54%-4‘9-
Lion Aoes ust ouly le to endi, Ly vext ves/ A,
ey, bk one s o G G ot nchibibia, ol
a(gw ac([mos q/{ vaoded ;@ﬁv@ YCSo/dAO"' Ss ‘7%”5

Ve weed a st ﬁ/ X cnd [ seef €lod

F(X) and F (46(\/)> ézwwe Z,li (/Q)('
(i.z.ueLw/c o AN P(X) avA P(Z(\/)) )
K;(* Ié(/lfs ‘“ QMJ§QOA‘9M §Ll,m4/a/ %(So Q//oco (ﬁ,«-ﬁwe

\/CSo/uAOM S\o(e/)s (fj/ é@iﬁu{gm i() ow\(,( ’77/() )

ga(u{\‘om : 7(0 VLa’é ?”S’Téaq%iq'(e \/Orv«’aé(og éa” %ouma/
«k\/mg/ éu%a/&o Q/(m_) M&Qu”(\'cg%‘omg édc, C{\/éJ'quVg
Cosms Ouly Aeole Loy wiost sonoyef wnfroes i e

/ /

Oo,/g fmg‘!éq,,n@m‘g @w% . _Q/J(q oy Ld é@
V‘ﬁ&f \/(So/«/hol/r SJS/J (s Fo&g‘,‘éé.)

T, A exenple: Fivaly oye anses Y /a) €o
Aovive E

%ﬂ ( Uw'xﬂ‘@ﬂ/\‘a)
)4 Clayse M:"(Z,,),_,/Zh} s &M?f‘a!@ /;% é[llvé eﬁdﬂé&'q
Shebbtion T ASUAVQ %bf U(l,,): - () (’,é/

LP 2015 Seite 1



‘G{({LL{?I V/(LAWJ goX a 90%7[ U is a thé)/ @a/ l/
A anifior T is a most ”W/ Uy; Xer (ww) ﬁ
%&/ng A %ew ' theve Qx);*#j a §a45+ JSUJ thet

c'(X)= T( X)) Lol XV
Tl exaupl: U= {o0<) p({(7)) ]
g T {X/f(y ) ;o(x/{o(p/xmﬂmnj/

{ ¢ )y

allrnabve 1 fw G'= {X/ﬁ/a y/aj
Y/ /Iet/t D/ f U

for S V)
Chseyations
aI’( a C/MS@ (S /Lumf‘q«ﬂ/ éL\ﬂo\ ’% ‘l/fo Z‘qS Qu MOGVM‘
-’('Aﬂ l/l’lg/m IS /(/”/“W /&'0 ’/—b \/Ci\n‘a‘é@ \/CMQW;VLg_
B A ) ()]
e T XYY e 04K
o [+ g Aeci AaSG uoéeKaraz C//%SQ (s /cw;;ﬂ‘czSé
Olow( £ WLg,m (S Ca«ﬂf“#!@

r Toest /thiﬁ;cqo('oh Q/&cwz"éél”h L‘g ? 204;015014 [ﬂj(s“)

‘ d
/V'Veb'"lo\/ ef Yése /c '6294—;

Ex 343

LP 2015 Seite 2



Fytondy {gXT)  2030xy) ]
G 11 4l

é’asé L!{wé
Ty baaily { ﬁop/ 140 3
e occuy ;ﬁm‘ldré

Tate oty A2 g1 8RN (UG W) by
V=@ f | 7’ |

= {(2/{(Uy)]

(rCH 1) gton) AAUVY) | o ed(ov) ) 8(4Le )}
1 1

7= AW/ganYe (2 NI ={Wfgtey) 240V )
(e i) gian) WTWM, pllllU)3hy) 4 (//;, ")
0= { VYo {W/, G1) YRV I={U/e /g (o) 2/{ o,V ) ]
(7 (BlH<) gloy) Al W), o (tdler) ord, Aol ) ]
7
7AYo = LIV, Ula Wig(s V) 2/ {(ev)]

LpC) [, pl))
N7



aye éé\a Camg “lend
ﬁa@? //%7 7). 7 /zcﬂlhwf (lecterse o s Hf,
@i Creye. Cotvie)

/Mﬁqo/a? (/M,Lg ﬂﬂ); CK. Caty$e it S"/Zéqa/ of

/64 ve

/l(/lwv 54y (‘7}\/(44}4/»(%74‘00\4- fwha(mgg 6{ UM’/ 4/2 )
Tl /tm,'f a/(g %/VW) e '/fS ﬁ/ ?U(IGL c/coage é{ am/ £ i
5"“"’”(/ A ‘. }{' vewlwms an ""'j/bt é\/ K ,% /(;g Am,%qfé_
fﬁi,’ TLL,Z a/% élvvm;m«/t’; éécmfe 'LLZL-Z mwé/,/af

Vawaé&g i“ éée J/Mfé /@Cvé‘igfs ‘e éac/? /Ocap ;ge—
VQ‘A‘DM

Iféé('wlﬁ. vebuns a sl C;’f(w« U s a /ah,%(/of
K (sme i codes | CCRY)= 4 1 sty 2)
Thes . ff(/( is not /cw;;K'aQe
/L axfg Can 't vehwn ¢ cbd &
7y a/a S/O/K (it (ﬁ.‘/vve (Smce a/g Léem;aa%s)
T vemoins 12 pove.
ff W < /MM/KQQ(Q tlo 0/{7 V”/W"’S a e U
Zg(‘ L > O be éétl MWéér 6;,/ /eap "éfrqoé%f ﬁag é@
by for thg ipd U Tar eveyy O<ism At O
be Uy valoe 0f o a%éér tte ,L‘/éé, /c9—o]o /'éprq'éfom'

LP 2015 Seite 4



LQC(/)W@ tle {a//mﬁngﬁﬂ(?f/t'éw.j
?Neufva /Mm'ﬁ-e/ C‘lai L( (,,d,cw G/: U’ o, (M)
This Wf/f's e fcw\o/%sf "f&i Q// f W is s, %o%

’,Lf €y n/(j (ol 54L€y) o4, ;Zoy vve in tle [‘M‘”) 4 /6‘:70
\éﬂ/q‘Aoo, élt[(,, Cu [V) (,l}-ﬂV/é/ I/Lo’é e A9 nggﬂ

B£ () “‘(/’/es (7 (7 U’M avt Elove 2srets « ’“”h'[fk

o) = 7t

¢ (o (W) | =
2 ol s ke of W) 4
o  th w/ s 1o Stop 15t Cerpce
7 ,(7 (M)‘ //g D;,ga/awfzw,
Neco @’) ‘“‘f s Wﬁ« evevy A fw 0 {Ap,/(
Oxists a g,/éer S J=d') seel 4l 4
(7 = ore G

wn~ )
l

A

T 1
Nwo w@[)vol/é{;w //a@ugﬂ/wé/ol/t(-w ég/mclwiommm

?Neuevg/bm Oy O'/c,eém/é (7: U ° &y /&)

-:L‘W”{B‘(SC; A= O
/
O;;/Q/ 2, (7/: U o G; Ll@/;/g Kv a//faéf‘é%o‘A‘aa;
o
Tod S4ep . 4>0
= / /
IMA Hyﬁiééusig: UC=v . G/:-—/z

/I;/“la:’%‘;t U:,/,(Z() Dy /ug +o vep lag, a VQY,X;/‘-/ a‘gfm'é

LP 2015 Seite 5



C o Ty
= g {X/,éj*’% /470%"{(’7)
= g e Ue-n

— 61 (éa %L‘Z “4/(/’)/7%>

-—

W@Soc. aév U’: 0’0 (X/é} :
o /X 0 (V) = (0'AX7eY) (7)

W (g exsey) (K) = o' (6) - ¢ (x)

Q%S&hl va i< Q/Se? o Aa; OZ(V 6;,,, (lO

(smee o' (0 (k)= 60O =1 )
’ bé M/)y/)
%Vc%( C wmect qué(e Xﬂhﬂlf th ‘/"//. g

w(@(@/ Low .. Vx)rwt 74 167,7 )

Le€ W, U, be clowses Thon o el R i vésolvent o
K, and U5 '%
“Thre esost Yayall Vlhamings \7 v, st g (l()
3,(l3) have 1o cowmmon V‘*Mé(ﬂf R ol s lance SAAJS

¢ Theve esst ,Zééwa *é‘//““ “M"// ‘1‘/""”/*’4[ j
0L<d‘/"'€’40‘4 %S /ée’yq/;

Zﬂ).../ Z.,,,. & \7/1([/(4) QVW/ [ ,
' hamin pere.
L/'/f-'-n Z.- € \72 ( ‘/(7\ .46 ¢ \/\;V\aé(l\g %/ 4

LP 2015 Seite 6




J J

) % — o .
| /{, o yYlhamia 4544«
Lﬂ,/'"/ Z,,, € \72( Mz) o6 ‘ VZMG@J % !
hWowm =24 5”"? %ZVJ.Z
{(Z/ .../Z:/ Zn/,.../ Z‘Al} Gy ¢ /ocmfaéQ 0 tG W1 vl

K=o (BN AL, LY) o (vlWN{2! 2.))
45 Ll{/ﬂ\/el ¢ e M”&ﬂ% é//alﬁ"? ({a\/ a c/cmfe et U’{

o< (FM): K1 78/6 iS V({_(‘o/(/&.% 0{26/0«@5 ‘m‘]f(:}
Kgse(%> ;\]4
Reg™ " (3) = tls ( Res" (95)) foy oll vz o
@ (K) = URs (%)
hWzo

C [@/@/ {M/,Og,%m%/ Veso lton i Qipfw‘a/ Cafe %
fﬂ;ﬂ‘s ;é\/,,” a;f ijo/(;éa(/,‘

Ex 346 K /MZ
((£(6),29.(2) 5(3)] (~p (%) x)) |
\ Loe V), vgeun)
e \
{2y (fﬁ(x))/ v (9 ({(x) ] V2 ()
\Amﬁe Yenaming -
N, =8
V; = {X/ U/ U/Xi (WQS—LAC }wd'chVe)
L= pl{(X) I
l, - /;:/2) b op (V)

LP 2015 Seite 7



= gl tp D) 2p () 2 (1)) = {2)00) U f1x))
’IZ(SO/UVAOM 1 Py@/{ /03 rc IS 9//(0 Cound + Q""I/Oéé
00 K ancdsfatle M me Ree® (%)
;mm/ugf Ceaq \éé fz"f’"\?“ (- a 5’;"'""/4}/ U‘tﬁ a5 4
f\/n(). /a?,‘c'

wamq gqg [/?Zgo/u'A‘O'—» /éwqu ﬁv ﬁﬁf/ Z&Z'u()

Lot K bo aclace ot T W, 16K 0 R ig a vomluant
o U, vl %z/ bhon K and W ARY ave egeivalat.

(Fd ‘ fi"""./‘ﬂ/ 'éb'ééte ﬂ/opas."é)bwa/\fgfa/u%b‘ﬂ /é”"‘"q
[[éwm 53¢) af

Tl imf/;es Sovnd vess 0€ YCSoloq
e VZCS& (/34)
A O efles (H) %/few =20
o [Gs" (38) s cngcats fal(
QA 1(4 i /MﬂgfiﬂL\SﬁngQ
(sinee e Vesolotbon lowun jumplies Lt TK and
[es(HK) ae eqeovaledt Tueg Ly induckn on o
e Can o Cud K and flo” () ave menvoled)
NM " Q&M C&m/’éc/emﬁ ’g V@Sa%bm / W/I. (o —
Gl (Je, Conpltemss of Pop. Vess (o Lo s‘ém‘
Complotuess of Lol veso/ition

LP 2015 Seite 8




Sol diow: £ agf/‘“ ey
Clhoros /Lm%b [/( 4 yselto. fvwf (im Propos. Vo f
& f%ca’é 197«»(

lewns 398 (L fling Lotwima)

L€ L( L{ éé C/MSZS éoé&' fyﬂvw{ Mf‘émcag L( %2/‘

I rlisa [("’”/”’5 bond ) vesolvet of i)' and V /

b bare 23ists @ veslat € of Uy and U s bt

2‘ ’s ijmv{ “’lﬂ%f@ @{E

M/l KZ I’(/. KZ
L9 et — N N S
K, L(z’ -
N7 \[/ “stanc
< R
[}( 349 o Mostyate ¢ //éw\a Cining p
u, 2
{[’/f[XD/—)?(?)/ o(?)j {7F[X)/ v@[}())}
s / Wdféﬁ{)(/q Z/f(qu L {X/f(q)j //(Zr
[ o4, 74 £la)y { = p (46D Y50 flan))
\ -

[~ 720, vigiamy ™ 7
TZL( ///éﬂ«d‘r /éw:m:\ (74743’ ééw’?[ Oy Ca«/y/ /‘n!é‘tﬁ/pe/ﬁ/%

vesolchan o bk, o wuad oStain a yacolvent R secf bk

Pl s @ groucd /‘“5740'@“@3@2 :
{p(f0x), 292), p(3)] {2p ) v (5)))
N

J"\/)///l/‘\ /e N0 \/7?

LP 2015 Seite 9



{7_7{((0( vig( /)(
[ i:\g et (:,?JA '{X/aj
{24, (g fia)) 1- '

?\/&‘{ (,{ 'éél{ l f‘é"’é Léwrmq - L(/‘ L{Z
B L
Let 3,9, be vov venaming ' "
Sedd todf 7, ((/(,,) and S~ ,
[

Vz(i@) Qyy¢ \/av«‘q%_ ﬁa‘fd—a;;g.

/4114 L( ’ [(Z) bve Ot/S %/ﬁ'w«a( il m«ceg ‘{ v, (V) and V) (/()
S/“Ce V ((/() ond N ((/() ave Vaval$( - %f(/o ‘é Ore Cen e
the fQW ?fy&wv\ﬂ( S’aéﬁz C

[\7(L(,,> L( Qud 0’(‘72(1(2)‘
S'«(e Q' s yesohewt "f V,,’ And Z(Z ﬂq\/g S a /#‘Y@/
Lek, oth [ el and
Rl= (. NALY) « (W'\AT})
Lt f, L b M el Lo V0 (1) bt o,
el o] by © m (L) -c(l.)=L)
Lt /) Ziéc/‘ ,fm {mwyz(wz)% ove
wapped Ho L b3 T (we ()= 200')-T)
C)( W\vs’é waé w, W 21
ftqce G is a auby. ﬁ(y O’ﬁ {14) }\ ,/,,,/ Zh/j Z’ qu(SO
/

Z)qus & W (7

Il g@& K, %47 have & vesolvad

LP 2015 Seite 10



R= @ (WAL 0 v (206)N(L) L, 005) )

Thes: W, I, W, L,
| LG A N
K, W' R _
S/ L\ llis 5B g e
R K’ Le Séoww,

Sing G is awn%(r ajf {Z:/...,Z:/lﬂ'l...llh'} and O is
o wa  tavg st o scbehd o, 4 sed ot
G= d o <
D0 nomo oo Lot R is iudeed ac stonge A R
R'= (U'NTLY) o (I \ (Z”
= (CU)NAL3) o (006N { 1Y)
= 6 (WU (L, L) o (006N (L 2'y))
(5ivce [y Lo ae all [Hevels fom Y, (i)
it ave wappef fo by o)

_ [(Wu(oz(xz)\{a,4'))5§

/

R
- J(R) 4

TQM 3.41/0 /(auua[mesy—#éwféw[(mag Of/?ao/aé'ou, iq
Bed Logre)

Lgﬁ K be a 4«/,/1[6;/@% SZ'{' Thee,

LP 2015 Seite 11



r}< s AunSq bis ﬁ'qé(g ,’% [{ € ng( j/{)

V/Wﬁ ﬁ [jb‘bfho/"‘tfj) yéc"(' cﬁhgéﬁ/u,((,lce %%Lx(
Vesolobon lowma 367
“:7” (@m/p/eqlf“(’:g);
Nj’< 1S MMS{A’S% QQ
/\ é —TZ“M 227 /’/2\/ YQIAJ @X/)a,,,f/au 0’(( fj’{ Ny q(g

/{/("‘SQJ\S”ﬂ é(q

7& 5“4 O{C/MJ?S Ce"l’l/“a,,m MJ
Q‘// ?)«eumﬁ/ l"'g'ZQMCOS o’ﬁ

Clanges o " e
{ o) | uexs () ot o
Vavwségj
A by T, 957 /cwlp(afwg oA vesolhon in poposits

j"CB X

One  Cow AoAuce [ ’E/aw\ ’/é/évam&( @)79 0{7’5 '(/
c (ZeS ({(7((/0 ’lx(é’\:]/{/ (W) s mvahqé(pjj)

A Theye Costs @ Eqmance of oo ¢ buses
K/,') ny L((,,,,I w}fL’ ['(vu/ = B Qv\4

P K‘ IS a 7,,,644“/( -,,\57th¢g4a C O«MJe f/pm’}{ oy
6 }/(A" (< \/(56/(/&.'6 ‘{ L( Qhﬁ( L( ,(g\/ & o
f\/ac,; e f{ éh s YZSO/(/ Yo [)\/p{‘éo/)y@ﬂa Cqﬂé’ /07')6' /'_g

LP 2015 Seite 12



W€ Cqu('é a féﬂveV}C@ KA)...) L\/'M wLvaé @6(4
. l/(,{‘ s Qa '{l«\g-hg,,\ce 4 I, Qhﬂ/

- W € QasJ (/j’o
—.D&e\'(ni%‘i)l/\ D! ‘/<(
'7<{ MA,‘ s o Wné( i"'S%quQ af Sore Ké%, {A&'
choose U= IK
'O'é[\.ﬂ\/&){je) L(j 1S Q\((SO/V?D;+ o{ L(d'! ql»o/ L(&’ KW a,&({('
e alvoedy Aefood Ui, Uy sk L0t 1 and 17, arve indl

ahcpj
@£ MA and 0(& vesp., L nd '/(0, b(ge ¢ R@sd(j/))-

K K . W
\ %
Lol ) N
I« Ke Z;{—émg Ké

\ '/ Léww\ab t/z

K, 3.4 ¢ .

A

é}(é—}v\éj Zewumq 5#«'['\'5 équ% Elo e Zx{s"’j o yeso/ve,,r‘ (,f
Ui aed K S tht (£ i ay inclance of his
Vlsolvet,  Choose K & bo Eas vesolveat

=) L € Reg14 (NJ’Q

Theg: K., is a0 wctovcof I, and K., <R (%)
|
1

Do awd  Ge 5 (7H) 7

Noco e Caa '/W'FYDVZ Sy ‘V%avl%w\ &9 CLWC(/(

CM‘#O\‘./VV\IM—F éj /(A—f'r"\é] Y@Sa/(}(\‘oh (i /J\Z/(. /0?'7'(.
/Hj s a Sewm,— decisipa [proce e :

LP 2015 Seite 13



T {4, ) FY L b oty Levaincks
aad Ye"iéu/ “s -éw
l—%(? {(/A (/4 K #(( %zw £l %{g mg m.é_é&/m _
h@%@ 3&" f'é%?»/m hq'/fg f{lo\ r'é VQVZW@
folse”
%(a /S "SI‘SQ /e PVC’C&CQ C@/ fﬁkﬂﬂ/ﬂ%m% 4¢;¢- S»Z//
4o 'lwe%’ci& is ‘gz@laémj,
P\/DQ(&M: O LH5 '7L0 a»?meyq-@ q/( Yéso/v&l'ﬁg V?/&v’(fa{/&,

(@1,.( o/(go %5 fo \Colue CLMS,QS LLLVSZIL Lytre CYCQV[@a/
%a(/iév \/ZSO/V-SOL\ Sqé/’g).

M; ZZ@{"‘C‘( Y&So /‘4749‘1 /;-6./ ﬂ/o m(ﬂé CY€q7Z( 0[//

!9055}5(6 YKSO(V&CZS> (,‘9,%(49«{'(' /og)vg COWF/Z‘((WSJ

LP 2015 Seite 14



