
 
82.7QUANTIFIERS

Suppose SET I X XeXy i.e 81,3 5,7

OPEN SENTENCE PIX X HAS THIS PARTICULAR PROPERTY i.e X is ODD

gnomon Every element of as t Wow

y pg6 Pix n Pla n PIX r
FORALL FOR EVERY FOREACH
UNIVERSAL QUANTIFIER

STATEMENT AT LEAST ONEOF THE ELEMENTSOF X HAS THE PROPERTY

PIX Pla Pix V Tre PIX

EXISTENTIAL QUANTIFIER

THEM ALL on j
I s A forsome

V J ARE QUANTIFIERS THEY SPECIFY THE QUALITY OF THE VARIABLE THAT FOLLOWS

EX EVERY INTEGERMULTIPLEof IT IS A SOLUTIONTo SINK 0

Unek swink O
Sin swink O

ex THERE IS A PRIME NUMBER GREATER THAN 100

NEM Inis Prime n In too Trek Pln nGln
Pln n is PRIME
Gln n 100

µ

if

IYER WEIR y X



2.8 MOREON CONDITIONALSTATEMENTS

SUPPOSE OPEN SENTENCES T x X IS A MULTIPLEOF 10
F x X IS A MULTIPLE OF 5

TIX F x is True STATEMENT BECAUSE FXEK TA FA x 30 TST U
X 35 F IT U

FROMCONTEXT X 38 F F V

x 35 T L FI I
WHENEVER WE HAVE TWO OPEN SENTENCES ABOUT OBJECTS X E I

FIX TA IS UNDERSTOOD TO MEAN KEI F X TA

HENCE THIS IS A FALSE STATEMENT

Def New MOREGENERAL

Given PQ STATEMENTS OPENSentences REGARDLESS

P Q is a STATEMENT

TRUE IF IMPOSSIBLEFOR P TRUE WHEN Q FALSE

FALSE IF AT LEASTONE CASE P TRUE QFALSE
COUNTEREXAMPLE

EX IF F HAS A LOCAL MINIMUM A A THEN F'la O FALSE

FOR IL FUNCTIONSOFA REALVARIABLE

FALSEIF YOU CAN FIND A COUNTER EXAMPLE f x X1

ex If f HAS A LOCALMINIMUM At a AND fila EXISTS Then fila O

IMPOSSIBLE FOR F TO HAVE A LOCAL MIN AT A WHEN

a Exists is nonzero
TRUE

💣



2.9 TRANSLATING ENGLISH TO SYMBOLIC LOGIC

e.g
GOLDBACH'S CONJECTURE

EVERY EVEN INTEGER GREATERTHAN 2 IS THESUMOF 2 PRIMENUMBERS

Let P 82,3 5,7 11 s
F 84,6 8

the I pqeP ptg X

SAMI
re FpqeP ptq x

ex Ima f x L For ANY POSITE NUMBER E THEREEXISTS A Positive NUMBERS

SUCH THAT If x L C E WHENEVER lx al c d

HE 0 78 O lx ak d If A LI E

EX THERE IS NOLARGEST FOREVERY PRIME NUMBERP THERE IS A PRIMENUMBER

PRIME NUMBER LARGERTHAN P

ApeP IgeP q p
P seeof Prime s 2,3 5,7 11

Taek Well at X X

THEDIFFERENCE

Well Jaen Atx X X



SOME NONMAH EXAMPLES

EX EVERYBODY IN THEDOMHAS A ROOMMATE THEY DON'T LIKE

DEFINE SET D I p p lives in THEDORM'S
OPENSENTENCE RIXy XANDY ARE

ROOMMATES

OPENSENTENCE x y X LIKES Y
Axed Ty Ray a Lexy

2.10 NEGATING STATEMENTS

PROVING THA P IS TRUE IS THESAMEAS PROVING NP IS FALSE EVICEVERSA

RECALL DE MORGAN's LAWS Pnd up v na
Pra l P n na

NEGATING QUANTIFIED STATEMENTS

fye P x IT is Not TheCASETHA FR ALL X IN XI PG isTrue

Phx is notTrue For SOME X E

Fx EI Pk

FX EI P x IT is Not THE CASETHAT THERE EXISTS AN XEI
SUCH THAT PA IS TRUE

i PLA is Not TRUE For ALL XEI

We Pix



SUMMARY NEGATING A QUANTIFIED SMEMENT SWITCH QUANTIFIER ft F
NEGATE THE REST OPENSENTENCE

Axe PH Axe PG
Tre PA tre PG

ex Well Dyer Xy 1 FxelR Ayer Xy 1

FxelR Fye112 14 1

FxelR FyeR Xy 1

EX NEGA

NEGATING CONDITIONAL STATEMENTS

NIP Q Pa Q P Q Q P Q Ipsa in a

E
E E F

T E f

ex NEGATE 32 9 V9 3 T T T

ex Neale 135 9 V5 3 T F F

ex Neale x 9 VT X i.e Well x 9 V9 X

ex WHA Does IT MEAN To SAY THAT In fix L

PLEASE READ 2.11 12


