
A FIELD 

GUIDE 

TD 

MDDERN 

LDGIC 

S M I T H C D L L E G E 

«Qw Springer 



C o n t e n t s 
Preface for the General Reader xv 
Preface for Logic Teachers: How to Use This Book in Logic Courses xix 

I N T R D D U C T I G N 1 

F D R M A L L D G I C Willi &3110111 lODIC iwkotmal loqic curiosities & 

mmmimmA n mmkmmammmmmmmmmmmmmmmmk 
I N T R D D U C I N G T H E L A N G U A G E D F L D G I C 8 

paradox 1 7 
negation 21 

quiz 24 

TRUTH A N D FALBITY 26 

LDGICAL F D R M i T H E KEY TD L D G I C 31 

A R G U M E N T F O R M : T H E KEY TD R E A B D N I N G 35 

paradox and IN. S. Gle i t 3 9 
lüihiM 41 
paradoxes and psychaiagy 4 2 
i title ol i ssction De sell-relereiice 4 4 

how to azcjue 53 

tebuttai 59 

law boai$s: zeatting comptehension 64 

The Digestor's Digest, page 1 ...72 

exam warning I 73 

talking heads 74 

wz 



F O R M A L L O B I C Willi &3DDULlOjjIC irv^oxmal loqic curiosities & puzzles 

EBBBgBg81i5EB3BSEBHlBg^^ 
F O R M A L L A N G U A G E S : S E N T E N T I A L 76 

F O R M A L L A N G U A G E S : V A R I A T I O N S O N S E N T E N T I A L 80 

T R U T H T A B L E S 84 

L O G I C A L T H E O R Y FOR S T A T E M E N T LOGIC 90 

S O M E BASIC T A U T O L O G I E S A N D I M P L I C A T I O N S 93 

tniffalo bufffalo buffalo 9 9 
ai t i fa l and natural lanpages 1 0 0 
lüwiite mies aal1 finita aatamata 1 0 4 
lontah lööfali h i M i 1 0 9 

conctusions 109 

suyrpmtinq Statements 115 

televance 119 

memises 124 

ISatftu has bzeakfjast 128 

The Digestor's Digest, page 2 .130 

exam warning II 131 

a nonlogical puzzle 132 

self-referential puzzles 132 

WH 



VALID A R G U M E N T F D R M S 136 

FDRMALIZ ING FDR VALID ITY 138 

A S H D R T C U T FDR C H E C K I N G A R G U M E N T S 142 

F D R M A L I Z I N G E N G L I S H 144 

Ifliic 153 
flipism 156 
SEtS 157 
logit fflUitS 162 
Bßrtrand k First 164 

cviticizincj atguments 165 

wtitincf azguments 169 

a aood -patagtavh 173 

^föatku goes to wav 176 

The Digestor's Digest, page 3 .177 

exam warning III 178 

the family reunion 179 

punk logic 181 

ix 



P R E D I C A T E L A N G U A G E S 184 

V A R I A T I D N S D N T H E T H E M E D F P R E D I C A T E L A N G U A G E S 189 

FR D M S T A T E M E N T L D G I C TD P R E D I C A T E L D G I C 193 

I N T E R P R E T I N G P R E D I C A T E L D G I C 196 

L D G I C A L T H E O R Y FDR P R E D I C A T E L D G I C 201 

L D G I C A L LAWS: BASIC V A L I D WFFS A N D I M P L I C A T I D N S 204 

S Y M B D L I Z A T I D N IN P R E D I C A T E L D G I C 209 

P D L E S A N D N D R W E G I A N S 218 

pes 220 

BAI 223 

hinaiy 228 

TRIVIAL 231 

algoim 233 

the busy b e i 236 

mUocjisms 238 

'fjallacies 241 

tabbinic loqic 247 

^atky meets J^oB 251 

The Digestor's Digest, page 4 .253 

exam warning IV 254 

the game of logic 255 

the sorites of Lewis Carroll . . 258 

x 



MAIN C D N N E C T I V E S 264 

D E D U C T I D N 266 

H Y P D T H E T I C A L R E A S D N I N G : D E D U C T I D N F R D M A S S U M P T I D N S 273 

PRDVING VALID ITY 279 

PRDVING INVALID ITY 287 

F D R M A L I Z I N G FDR VALID ITY IN P R E D I C A T E L D G I C 292 

in Hell willi Raymond Smullyan 2 9 4 
no (certaiii) Escape 2 9 8 
infinite tasks 3 0 2 
infinity: potential and actual 3 0 6 
proof i | conttadictinn 3 0 8 

finita Q?tiU anB <^4rlen (^p-pectet 312 

tS%usk, Clinton, anB <£Pevot 316 

the adventute o<ß the Bancina men 321 

commetcial logic 1 323 

The Digestor's Digest, page 5 .324 

exam warning V 325 

the barbershop problem 326 

English254 329 

xi 



F O R M A L L D G I C Willi & 3D0UI lODIC irvhozmal loqic curiosities & Puzzles 

Q U A N T I F I E R S A N D ARITHMET1C 334 

F U N C T I O N S 337 

" T H E " : R U S S E L L ' S T H E D R Y D F D E F I N I T E D E S C R I P T I D N S 343 

measuring uncertainty 3 5 1 
Bayes' law and Sherlock Uni ts 3 5 4 
inktive logic 3 5 8 
logic pragrammlng 3 6 2 

the Q4ß-Q- 371 

wanctäian customs 376 

the logic tea 377 

commezcial logic 11 383 

The Digestor's Digest, page 6 .384 

exam warning VI 385 

Lewis Carroll's "what the 

tortoise said to Achilles". . .387 

the far side 391 

G E D M E T R Y 394 

T H E C D M P L E T E N E S S T H E O R E M 399 

A X I D M A T I Z A T I O N A N D B D D L E A N A L G E B R A 404 

Belieig and hornig 4 1 1 
the law nf the excluded mlddle 4 1 5 
from puzzle to paradox 4 2 0 

move <^f8usk, Clinton, an& (£Petot 429 

-pzesi&ential BeSates 435 

-patliamentam Bebates 439 

commezcial logic 111 441 

The Digestor's Digest, page 7 .442 

exam warning VII 443 

Peano's dots 444 

Charles Dana Gibson 445 

the family reunion II: 
the women 446 

xii 



WHERE DD N U M B E R S C D M E FR DM? 450 

THE P A R A D D X D F T H E H E A P 458 

R Ü S S E L L'S P A R A D D X A N D F R E D E ' S MI STAKE 468 

lifo 4 7 4 
lippie 480 
the busy beaver is not computable 48i 
impossibility 4 8 3 

JQuaule, ^ote, and (^tockBale 486 

law boatds: logical teasonincf 491 

law boatds: analutical leasoning 499 

law boatds: tules anB Bisfutes 506 

The Digestor's Digest, page 8 . .513 

exam warning VIII 514 

quiz on Polish notation 515 

Tom and Jim's excellent 
adventure 516 

T H E L A S T W O R D 517 

1 A T A S T E O F L O G I C 519 

2 E V E R Y T H I N G A L L A T O N C E A N D A W A R N I N G 526 

3 S T A T E M E N T L D G I C , F D R M A L L A N G U A G E S , A N D I N F D R M A L A R G U M E N T S 531 

4 V A L I D A R G U M E N T S , C D N V I N C I N G A R G U M E N T S , A N D P U N K L O G I C 546 

5 P R E D I C A T E S , P R D G R A M S , A N D A N T I Q U E L O G I C 562 

6 D E D U C T I O N , I N F I N I T Y , A N D A H A I R C U T 580 

7 S Y M B D L I C S D P H I S T I C A T I D N , I N D U C T I D N , A N D B U S I N E S S L O G I C 601 

B C O M P L E T E N E S S , D I S B E L I E F , D E B A T E S , A N D D I N N E R 613 

9 P A R A D O X , I M P O S S I B I L I T Y , A N D T H E L A W 624 

I N D E X 639 

xiii 


