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The "Alphabet” of Symbolic Logic

SP@C{.ﬁC POSitiVC simple statements arc r epr CSCHth by UPPCI”—CQ.SC,

upright letters A, B, C,D,....Z.

Generic statements (that is, statements that could be anything: positive,
negative, compound, or any combination thereof) are represented by

lower—ease, italic letters X/
Four logical Operators/ connectives arc represented by &, ~ V,—>

Grouping punctuation is represented by (, ), [, |, 1, &
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Conijunction

RCC&H that d COIljllIlCtiVC statement asscrts thC r Uth Of él// Its statements.

[tis symbolized using & (called "ampersand”).
So the conjunctive statement p & ¢ asserts that statements p and ¢ are

bOth true. In thiS Cxamplc, P and q arc thC COIljllIlCtS.

Note: By using the lowcr—casc:, icalic lecters p and g, this means that any
two gencric statements can be connected togcther as the Conjuncts

within a conjunctive statement.
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Conjunction: Basic Example

Consider the following conjunctive statement:
Logic is fun and logic is hard.

The conjuncts are simple positive statements, which are symbolizcd:
F: Logic is fun.
H: Logic is hard.

'l he entire conjunctivc statement is chen symbolized as F & H.

Note: WC arc 7zow USng thC UPPCI”—CQSC, UPI’ lght lCtth S F and H bccause

cach represents a spcciﬁc, simple positivc statement.
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Conijunction: Further Examples

AS WwC havc SCCIN bCfOl’ C, tth C arca lOt OfO[bW W&YS O CXPF CSS thC exact

same /ogz'c symbolized by F & H:
Logic is fun and hard.

Logic is both fun and hard.

These certainly have
different connotations,
but they all have the
same logical content.

Logic is fun, also it is hard.
Logic is fun but hard.

Logic is fun, yet it is hard.
Logic is fun, though it is hard.
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Negation

:KCCQ.H that d negative statement asscres that d giVCH statement 1s f&lSC.

[tis symbolized using ~ (called "tilde”).
So the nﬁgative statement ~p asserts that statement P is false.
Note: Once more, the use of a lower—case, italic lc:ttcr, p, means that

Nnow dﬁ)/ gcncr IC statement can bC negatcd, Wth Cas bCfOl’ C WC only

considered the ncgative of simple statements.
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Negation: Basic Example

Consider the following negative statement:
Logic is not an easy class.

This is made up of one simple positive statement, which is symbolizcd:
E: Logic is an easy class.

So the entire negated statement 1s symbolized as ~k.

NOtCZ OHCC again, WC USC an UPPCF—CEISC, U.pf lght IC'C'ECF, E, or Cpf ¢sent a

Spcciﬁc, simple positivc statement.
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Negation: Further Examples

NOt SUIPI’ iSngly, tth C aIc a lOt Of 0[b€V W&YS o CXPICSS thC CXact samne

/ogz'c symbolized by ~E:
It is false that logic 1S an casy class.
It is not the case that logic 1S an casy class.

It is not true that logic is an casy class.
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Disjunction

Recall that a disjunctive statement asserts the truth of 4z least one of its
statements. It is symbolized using vV (called “Wedge”).

SO thC diSjUHCtiVC statement ID \% q aSSCres that at least onc ofstatements

P and q is true. In chis example, P and g arc the disjuncts.

Note: Yet again, the use of the lower-case, italic letters P and g means

that dﬂ)/ tWO gCHCf 1C statements can bC COHHCCth tOgCtl’le aS tl’lC

disjunets within a disjunctive statement.
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Disjunction: Basic Example

Consider the following disjunctivc statement:
Logic is fun or logic is hard.

The disjuncts are simple positive statements, which are symbolized:
F: Logic is fun.
H: Logic is hard.

So the entire statement is symbolized as F v H.

Note: Yllp, WC using thOSC UPPCI’—C&SC, U.Pl’ight lﬁttCFS F and H o

represent the speciﬁc, simple positivc statements involved.
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Disjunction: Further

-xamples

AS WC havc also alr Cady SCCN

DCfOI”C, th@l’ carca lOt Of Ofbﬂ” W&YS o CXPI’CSS

the exact same logic symbolized by F v H:

Logic is fun or hard.

As before, these may have

Logic is either tun or hard. different connotations, but

Logic is fun unless it is hard.

they are all logically identical.
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nclusive vs. Exclusive

—

[he word ‘or’ (and cspecially the word unless') can be used in two

slightiy different, but signiﬁcant, ways.
Logic is fun or hard.

This is probably best described as inclusive disjunction, where the
claim is chat a¢ least one of the disjuncts is crue. Notice that this claim is
still true when logic is both fun and hard. This is the type of disjunction

reprcscntcd by V.

SO thC above statement 1s Symbolizcd as LV H.

Symbolic Logic & Natural language—Introduction to Logical Reasoning—Professor Gray 15



Inclusive vs. Exclusive

However, or (and ‘unless) can be used in alogically different way:
[ will pass or tail logic.

This is exclusive disjunction, where the claim is chat emcz‘/y one of the

disjunets is crue. So this statement is more precisely stated as:

[ will pass or fail logic, but not both.

This is then symbolized differently:

B s

or but not both
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mplication

Recall that a hypothetical statement has the form of “it . .. then’,
asserting thac whenever the “if” part s true, the “then” part must be

true as well. It is symbolized using —> (called "arrow”).

So the hypothetical statement p —> g asscrts that if scatement Y IS true,
then statement q is crue. In chis example, P is the antecedent and q 1S

th@ COIISqulCIlt.
Note: AS YOU have pr obably ﬁgur Cd oug, thC usc Ofth@ lower—case, italic

ICE'ECI' S p and q mecans that &lﬂ)/ WO gCHCI' IC statements can bC COHHCCth

together as antecedent and consequent within a hypothetical statement.
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Implication: Basic Example

Consider the foilowing hypotheticai proposition:
It 1 study hard then [ pass the class.

Both antecendent and conscquent are Simpic positivc: statements,

which are symbolized:
S: I study hard.
P: I pass the class.

So the entire statement is symboiized sS— P

Note: ShOUld | mention thOSC upper—case, Upfight lCtthS S and P>
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Implication: Further Examples

Now there are a lot of other Ways to CXpIess the exact same /ogz'c symbolized by S—P:
If] study hard I pass the class.
My studying hard will cause me to pass the class.

I pass the class if | study hard.

These are
Passing the classis a necessary condition for studying hard. th e i Cky
| study hard only if | pass the class. ones fo
remember!

Studying hard is a sufhcient condition for passing the class.
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Necessary vs. Sutticient

Notice that “p if q and “p is a necessary condition for g is symbolized
as ¢ — p. Necessary means that p is required (but may not be enough)
to getg. The idea is that if you have g, then pwas required to getyou It.

Soitqthen p,org—>p.

However, p onlyit 4" and " is a sufficient condition for ¢” is symbolized
asp—>q. Sufﬁciency means that pIs moug/z (but may not be rcquircd)
to getq. The idea is that it you have cnough 2 then you have q Soif Y
then g,0rp —>q.
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Necessary vs. Sutticient

Consider the following hypothetical statement:

Passing a history course 1s a jecessary condition for eaming a

degree in journalism. (D — H)

The claim is that passing a history course 1s reqm’rm’ to earn the degree,

but passing 1t 1S 720t mougb: you also have to pass a lot of other courses.

So the idea is that if you carn the degrcc (D), then you passcd a history
course (H), or D — H.
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Necessary vs. Sutticient

Consider the following hypothetical statement:

Passing logic 1sa SLﬁcz'mf condition for fulﬁlling communications

quantitative course requirement. L—=Q)

The claim is that passing logic 1S eﬂougb to fulfill che requircment. But
passing logic 1S 720t reqm’red to do so: passing statistics is an alternative

for the requiremcnt.

So the idea is if you pass logic (L), then you have fulfilled the quanti-

tative course requirement (QQ ), or L = Q.
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tvs. Only It

The phrascs “if"an “only if " work in similar ways.

»

“It” without an “only indicates (as it does usually) that what follows is
the antecedent of a hypothetical. In chis way, it functions like the phrase

“isa necessary condition for .

“Only it however, indicates that what follows is the consequent of a

hypothetical. As such, it is like the phrass “is a sufficient condition for .
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Next Class...

WC WLl lear n hOW takc apar € statements and dSSESS thCil’ r Uth V&lUC by

using cruch tables.

AlSO, please dO not fOl’ g@t to turn in YOUI’ fCSpOHSC O thC LCCthC #10

%stionnairc on your way out.
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