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2. Replace Lmplicapions ( A 4B=AuB):
(77T v(sAaq) vV 1(atve))

2.5impl¥y  dovble hegadion:
(Tv(sA1R) VI(1TVE)

De Motgans : W AVR) = (AN "IBJ
law;

(Tv(s A=8&)) V(T A ra)

4. De Morgans
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S.
6.

EX  yaflxy FE47(9)
I <P(x) prem
2. PLE) Vxel — mipdue

1 Jy-fly)  Fe R "MVer
~_ 1 SNlapsuiay,
£
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Some I,V can aswume SN arqume,;
The inStance wmost  be trewbed lie o

flesh variap e,
ND'LA‘E('CJY\'.
B

1 6 (€73

X

Jxe

X

Bosically add o  flesh var om
Yop lken break 6 down.

Forword  Step:

32 (Pt Awo) b ] 2P)

Jx(pex) A o) prem
2.1 2 ’NZ) A q/(z) asSum
3 Plz)Y Aei, 2
L. J 1 p(x) Jx 23
. 2 JLF(?C) }zcl,z-'q

- Bstendiml Elim mokes o new Variable For Jou .

Example

Parse Trees: R

1 (PLy,) AV X (@ (¥,%) v Ply.2))



JaPe SpecitT Moies

- 1o Pef form universe| e{minatron, Yoo clicK 4he  Statemend ond  bhe
GLtual | varable , fofward SEEP

— for  impleation gim, Firsé ek bhe  Fist put of the implication
. Uncversat  nipdoction S o backwerdS  Seep  bhat  aSSumes o

actel i and N Lie  otner part °F ke Formvit

- Ex‘Stenpiat inbrod vebion (S e backwardS  step, seleck  £x Parg and
the ativa|

_ ¥ xistentral Elirm, introdvtel o N altwl |, new var.

= Disjunctron  Flim, creates +two Cases lept  ond  Yight of the
V. logo.

- When You have L, clice ¢ and  whabcrrs  ynder 1t
and Jo Coniren Conglruck/ Ve

~1¥ YW hale & and S(¥), do hy p.

= 1F You do  megation oF min and clexk L then b ton
be brovght into  bhe asempad 1 box



WeeK 7
Combining Univergal and Existential

Al hymans are mortal & Yx (”(‘) “’7MC7‘)) el b 3, Mx)
Some thing 15 hyman

2 Semeihing iS Morded Loy (H(2) 2 mex)) prem
2. Jx b lx) fekg
2 W H[w) asSume
ul u ) M) Vel
s Mlw) =%
Jx(m(2)) s
% Ix (mN) Frei 3¢

Universal Quantigies e Vi -P() AV2 Q) b Ve plz) A Q%))

ond Loy junctiong . Vep(x) A Ve Glx) Premse
. Ae
T€ You have -universal R L
QIUCM-};"-Q'(,( ‘lpf’ll'dé Lo Conjunction 3, V2 Q) Aez, L
Ll 2 adSure
Va(pa) A 2z 2| ren
c. Qlz) vxe3
1| () Awcz) Nisé
>
Vx (le)) VDLLO\,(;L)) 5. v (Plv) ag () Vxi 4-7
Universel  Quantifiers & vaVgRy)tky vz R(2Y)
- when you have wwlbple uncvese : 'Vlvj KCZM) pre
QIUﬂVlbrFrcrs,orJe/r does net wmaper 2. 2
2
YeVsplz,q) = Vy-Vx (ptxy)) W
U Yy R[w,g) Yzei
USed  For Jest ; R Lvrp2) i
(EDf alnﬁ C. V 2 R[%/Z)
Lo Vyve R (x) Vze 3.



Combining propoSi tional 25
and Predicate  Ded vction

vz (~PtyVa () b ¥ z(p) etz

LV (g valz) Prem
- Mixing the €wo logic 5

: vV

3| ey alv) bze

W, Tp (w) A 3SUMe

s, Pcu) aSsume

3 L w54

2 Qv lee

3. PL) ) & Cv)

1 4 (w) assyme

lo, POy @ 35Um

(I. QIL\-) Copy

2, PLy = [F&0 [T Jout

7 Plu) 2 (V) ves 4-%2-
lw.  Yrelfiry— qern)) Vi

Multivle Quentifiers

-0rdel Matiars
-nesked Quantifids

e
VeV (Ply)o @A) F 3 yply) = vz - @)

Lve Yo (pty) 5a2))  prem
2. 3_3 P{‘j) asjuwmp ¢ ron
s ||V Plw) Yzel
¢ Yze$5
Y Ply)s G (z)
Ploy —>aL2) el d
bz Ve
¥ 2 Q) PARY
¥z Qlx)

H Pl9)— v 2 Qz) 2] 2-q



WeekK ¢

Semantics of Predicaie Llog/cC

-Meto logic Set  iheory universe of  Discoprse — oll  objelts ¢ are going to
Recqr: allow in & model.

&y
T
F
F

7

b
T
r
7
T

RosicS of  Seman bicS

(V) Te
A non emply  Set

Map Pt = (1]
(yomml, Comf'l.‘axtd

Nolation
Sy nda Semantics
fontlim ¥ f T
AN
Pedictte P P
JI‘Scavrsg \A
Mo ¢e | \//\
Set of
functions P:
S¢d oy
Predicates P
m
EX tensione) Rl = é (o,1), (l,zj,(z, 3)3
_EXtensione)
-Set
A
P- b2
= go/ 1, 2, ;F{

2 ( Plz) v a(2)




Week q

Scmwfcs of_Fqualiiy

Eq/wlll"h;s S “hived ?
At anytime m @ Proor A ) !
Vot col Sebe g o s Canl deeme  egqurliby

bi can be Subped  for b2
2s lony o5 jls  free for X,

S(,Manbics of Funt,ét‘on':

A fonction TS o maP ngo A

Nuliety:  § L) (a fontbion of ro input mappity lo e Sinele 4)

Unary, 2 A2 A FCE) ((MAPEMG catn ciorent 4 jo another eleent £ ()i A)
Binary.  §: 4 xA2A £(4,,t2) (mafP1q pairs  do % Smge  Lale)

Noarg: €. A=A £ (. bo o n) (n inpuis % loutpoz)

(Suw,so{ Foniim)  5(¢)=(E+DMod & Whith Cyotes  Liyh vawes (n A
S(z)=1
$(sL2))=2 — (ecorsive applicarion

Se,ma.nb-'CS of Unbound Varyables

The Set Vol 1 defned as the Set of af ubonmd Verabes in o formvia

lookep Funchion, dewsiel |:var— A is inteduced. Ths fonghon waps €ach unboond riabe

in Var {o a valge in o« domain A.

Bassicaliy, wooltup function  4359ks & Valie do aq onbourd  Vorimbles.

Sevontits Models :

A wodtl s & Shruwtue bhat uvses Hhe Symeols
N fortmal  lonquage,

Fia Ser ow funCtion Symbols

Do Ser of piedicate Symbols

A model m op(f,?) 0A81qne  Meaning
o thete gyprbole



SCM.anil'C Models

4 Ket components
L A non empty et A: (e domam of ois Course) (Sct of all possidle ocutcomes)

2. Te {éffs Nollary then M (ncludes o specific function ¢ thab maps 10 gt A
3. 1f Fef is noay, then M includ o CpeCitit  funciion
M

FhAT A magpin] n objects in A to an obje¢g m A.
w\
4. T¢ PEP i an n-arg predicate , m juaudes o speciric fomgion P g0 §1FQ

The poing of @& model > b Make abSbralf Staterents , Mecring ful  and Iedesmne,
Tue  and Fatsy idhin o o(om,'y,,

Two ModelsS of (P-"’f)

Fe$i, 9% | Moder /MR nary g ol il

f-€qey| A=50.13 A= §o,1, 2,33

Binary  euntlion fl2,9)6F

In ths modey M
5> medel g (z,tU covld

l04ical NP . S0 bheieg Unary

Frcdrca,ée. Té «= ), Tre, x-o
Fatse

The same binary funtdion Con repefesens
modvlar odd i o Y.

lezlg) =(2+3) mod 9=1

|fonslating [nglish 4o PrediCate |ogic

_Reminders
V Yor aly *
J for @t least one”
N ond

V or
— m Plies
. ANop

"l\/ ) FMiVakM to Hx



