i gNdTmLDedacﬁbn F&x/es fgr Pedoate Z@g S -
— (D V= elimirarion. RN

(W) e WAY g, T

@ V- iwoducion. -
o dengtes the scepe of var U

U ﬁ@sh 3 chooses afresh v~ X Y -

A

-h\mlnr- SO T (JX/\ q) r E ] ﬁ-_ S
R TS Voo knmﬂﬁ;@hg% U Ws T U ﬁfi:an
%gﬂe@p oa)__ _element of gl

CoSe A 0L cmimbn Way _hat-_be  yalid. %

— The fresh varable 4 :© can _net the box . e q. Canfot
conclude — xTWx aaside of ffhg berx:
— When uow cheese U, ke Supe rt daes ot aﬁpeu*_@jum

L I axside of the boX_ih 4he Pt
@3- elimination R
_chose afresh var ( oot bg | X Y
neke ssumptitnpX TU/x1, (fresh (ases) HRE
E \(/XM(’D & 3 s
(Fx ) e - B For
2 =< ‘

Conclusin B ey haire nwothiha 3
formula (X P o~ (X

@ I- hdrsducton

X [/X] s S X |/
(FX o) _ (XVY)

_ Solutions



 Natural Deducrin — Examples

+=iA

IERENEEEEREREENARND (e Pf«))& NN
AQ L vx Ny (TY Ry LW/l = Plud.
o] S e
oo ( (v P M&Lvﬁ drm@d’fiw
2 Py e : :L
2 (Y Py =z 3520 P —> «[W gl
B ‘(Y Pﬂm +=(1
A L(vx Pany = (VY py)) el
 Pwf 1 (X P premise  \e? @ (UK Py
2 . |ufreshk - ¥Mﬁes}\*“+u:&zsﬁ_
3 P Ve
4 (VY P V.22 ¥370D P Pat).
QﬂLEC@D)m '

AG  1(TIX RX»Y = (FY R

Poof- - 1 (IX Rx))- premise. 470 (Ix Bwo)
9 R(W, utresh.  gssumption '72@0 ufesh
2 (a(gg@i@ oz SR

(Y R Fe:[,2-3 Y Rew)
B 3?_,3@(;35 Rewy)
T(EY O PCYNY = (W (Y P, YY)

Pods | (FY0dx PYY) premise. =240,
2 (i P, WYY, W fresh  assumption |
2  fresh
4 PCu, W) Ye:.2 Ye ) 3 (®
£ LY P, Yd) Ht: 4 s}
6 (¥ (Y pla,w)) ¥i:3-5 V7@ B
7 (Ux (Y P, YY) He: |, 2-6. W ?




Natural Deductidn  Eramples
__@_1"_ Pt) ,J VX (P)— (XN 4+ (& (t))

 Pwt L P - pemze

A I B 2 (VX (PHO=> (1K) Piemzée_ h: 2@l

3 PS> R Me.o R R
4 Q&) Y

@ ﬂgP( Ny F Gx,( Px)—> &ceD)) RN

Proof: ! NGI20D) peyse. - o
=2 P(éo __assumptton | N -
_ 2 d2: 1,2 o
. 4 Q(Q) —Le 3
SR COEYD) >: 24 >77@
6 (Fx CEC/)Q_@(«&!))L% 5 J20




"~ Natuzeal bedﬂcm E«asz@s — -
ORI TN P(A())B = (W QoY

Pl [ (X (PIO— QDY) premise Vellsy .
2 Py _ Dremise  Veo]
2 U_fresh
4 PO Ve 2 I
Z PW= QA Mo 1. |
4 (W) —¢.: 4,8 L
(. Q) V2 CaD

W@ A (¥ (PO>RuOD Y (Wx Prd) = (VY QW)

Poof: [ (WK (PO Qi) pemise. Ve L
2 (YK Pex)) tssurmptien |\ 1~
=4 U fhesi.
4 Pa Ve:2
5 (Pl => Q) e |
6 Qi) €:4.5 | L
7 | (V4 Q) Vo34 (MDY
§ ((¥x Py —> (WY QWD =1:2-F D@




Mrrwa/ Deductn  Examples

D 1 (Yx (prO— Qe (:fo PX» Yy = (Fx Q).

Poofs | (W (pm>Qu)  premise Ve?%
2 (FK PO ‘ m&e, Je?
3 P(W) , U fesh assumption
4 Pl = QU Ve . :
LS Q) >¢.:3 4 sl _
b (FX QK 37:5 dz7(2)
7 (3«" QY He.2,3-6 37!

@ 1 (¥x (RO=>RA0YY, (3K (PN BLON Y = (Fx (POA RX)))

oot [ (Y& (G RD)) premise e 2@
2 (IX_(PUOA QU _ premie (e v) )

2 (P A QW) , i fresh QSsum,

:4—_.@__“__&(‘0 | _ Ne: - | o
A WS &(@Lm,, LN R i |
. Y- 4{9(6{)—5 R Ve |.

< R >¢:5,6

& | P A R Ai:4,F
L g (K (PUOA RAD) =N ( 27 @

o (3Ix( P@Q/\ RIXY)  He.2,3-9 477

_AG) { (Tx E(«)l Jb‘/x(\?‘g (EQQ%@(H))D =y &(QDMH_H__

Pt f (FxP) PleWSe, Fe?7 @
. (x (Y (P> QY)) prem\se; Vel ® '

- __________93_ . U_fresh all

4 L Pw, W fresh asSUMption
5 | VY (PwS QW) Ve 2 ?@_u
L 6 | | Pw > QU Ye.& LT
7 | QW | >e.4,6
o - & (9@() 56 l) 4-’7_

9 (W (QUA)) Vo 3-8




o o I S P LT
. 1 N N - !
[l i . B B N . ! H H H g

< ¢ ; . H

e Emmp/es

""""

ﬁf AW 1« 5’« ("!P(’X)) wa(-r( V« P(oc))) o % Mm;qan*s DR
- vafl [ (Fx ("fP(/x))) Diem/se
2 (WK Py assumption.
3 (-1PW; U Fresh. AsSumpiion
4 P _Ye:.2
z 1L T34
6 Lo ge:(,2-5
| F_ POy o T2:2-6 L
Poof 1 (FX (7Px)) ~ premise
2 . P, ufresh . assumpiion
> (WX PO assimphon
4 P(Lo Ye.3 _
5 17:24 _
6 (-1( WX P(a’))') _ T2:3E
I (¥ ppy)) - Fexi,2-6

ENCIRNGIEY .. I N 7 RCT7)

De Morganls @

(= (T POy premise.

Proot: /
2 U fresh
3 P assuUmpHon
4 (31X P F7:3
) _.L —LY /24
é a2 (1)) 77 3-C
3 (YK (Ab) ¥4 : 2%




E“dmpxes T " 'ﬂu~—r e

~® {(¥RCPONS E (EXPOD. Te Negan's @)
_Pof. . (HK (PX)) Drgm,(ga

N
L 2 (=K P __ OSSumption
2 Pl , U fresh . gssumpizon.
4 ("rP(cc)) | ve: |
& —L’Z ;3.4
o 6 .1_ =e.:2,3-5
o ¥

(tz_(_E(/x DoY) 19 2%




Evarples

B i Yr Pr)). ZL;JE« lalZZ9)

o Poofs 1 (Y peO)) plenise. B
2 (3K (1 PK)))) assumption. |
2 I (ﬁ%sh» | e )
—7P(U ___Assumpton.
_ Y (Fx (2PXY)  F7T:4 -
- L - 1L3:2,5, - o
o S A B X a1 2 U70)) 1746 -
8 P(i) | | 1€ 3
9 (V« PIX)) W 3-—8' e
1o | 13:L9 e
!/ (ﬂ("?(ff%(ﬂP(fx))))) —19.2-l0 -
2 gl/x (-1 P(d(>>') e R
@ 3 =« /\ca»,ﬁ E EPVESD o
PP T CUPAES ,premzxe,
2 (= (=DA% assumpHon. .
3 “p). assumption
4 =P V%) Vi 3 e M
) 5 L A72:24 B
6 ((=P) [ T12:3-8
e P . TTeb o
. %) assampﬁozl . _
g ((:TP) VESY Vs e
lo _Lz 2,9 | -
/] (-1('7‘%)) = 8-o i
(2. % 1@ 2|
| £} (PA%) AT=#,02 | e .
o o /51' __L _L':ft ,) ]3 N
: 5 . (EEDVEDD 1222714 e
wwwwwww o (=P VEEY 17015




