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Translating English to Logic: Instructions

Translating English to the languagc of symbolic logic works as follows:

. Use capital leceers to label each sirnplc positive statement involved (sometimes these

capital lecters may be providcd for you, SOmetimes tlicy may not),
2. Perform statement classification (recall this from the first week of class),

3. Combine those capital leteers with the logical OpCrators to symbolize the results of

statement classiﬁcation, and

4. Be sure to use the orouping punctuation (parcnthcscs and/or brackets) as needed.



The "Alphabet” of Symbolic Logic

SP€C§§C POSitiVC Simple statements arc r CPI’ CSCﬂth by UPPCI”—CQ.SC, upr lght ICtth S, llkC thCSCZ

A B CD .. 2L

Generic statements (that is, statements that could be anything: positive, negative, Compound, or

any combination thereof ) are reprcsented by lower-case, italic letters, like these:

Dqgr..,2z

FOUI’ logical OPCI' ator S/ connectives are r CPI” CSCHth dS fOHOWS:

& ~ V —

Grouping punctuation is represented (in a manner similar to mathematics) as tollows:

L L)



Conjunction

Recall thata conjunctive statement asserts the truth of 2/ its statements. It is symbolizcd using

& (called "ampersand”).

So the conjunctive statement P & g asscres that statements p and g are both true. In chis example,

pand gare the conjuncts.

Note: By using the lower-case, italic letters p and g, this means that a7y two generic statements

can be connected togcther as the Conjuncts within a conjunctivc statement.



Conjunction: Example

Consider the following Conjunctivc statement:
logic is fun and logic is hard.
The Conjuncts are simplc positive statements, which are symbolizcd:

F logic is fun.

H: Logic is hard.

The entire conjunctive statement is then symbohzcd as F & H.

NOtCZ WC arc 720w using thC UPPCI’-C&SC, UPI’ lght IC'E'ECI' S F and H bc:causc: C&Ch I'CPI'CSCITES d

speciﬁc, simplc: positivc: statement.



Conjunction: Further Examples

AS WC §aW bCfOI’ C, thCI’ Ccarca lOt Of Ofkﬂf W&YS o CXPF CSS thC EXAcCt sanie ZOgZ.C symbolizcd by F & HZ

logic is fun and hard.
logic is both fun and hard.

These certainly have

logic is fun, also it is hard. different connofations,

logic is fun but hard. out they all have the

same logical content.
logic is fun, yet it is hard. 9

logic is fun, though it is hard.



Negation

Recall thata negative statement asserts chat a givcn scatement is false. [t is symbolizcd using ~

(called "tilde™).

So the NEZALIVE SLALCMENE ~P ASSCIES that statement pis false.

Note: Once more, the use of a lowcr—casc, italic lcttcr, 0, means that now any generic statement
can be negated. This is new. because we used to only considered nc:gativc: simplc: statements.

Now we can consider all sorts of negativc statements, both simple and compound.



Negation: Example

Consider the following negative statement:

logic is not an easy class.

This is made up of one simple positivc statement, which is symbolized:

~ logic is an easy class.

So the entire nc:gated statement 1S symbohzed as ~L.

Note: Once again, WEe USC an UpPEr-case, upright lcttcr,

statcment.

HRTe represent a spcciﬁc, simple positive



Negation: Further Examples

Not surprisingly, there are a lot of other Ways to CXpress the exact same /ogz'c symbolized by ~L:

It is false that logic is an easy class.
It is not the case that logic is an easy class.

It is not true that logic is an easy class.



Disjunction
Recall that a disjunctive statement asserts the truth of ar least one ot its statements. It is
symbolized using V (called "wedge).

So the disjunctive statement p V g asserts that at least one of statements pand gis true. In this

Cxamplc, pand gare the disjuncts.

Note: Yet again, the use of the lower-case, italic letters p and g means that A1) tWO generic

scatements can be connected togcthcr as the disjuncts within a disjunctivc statement.



Disjunction: Example

Consider the following disjunctivc statement:
logic is fun or logic is hard.
The disjuncts are simple positivc statements, which are symb()lized:

F logic is fun.

H: Logic is hard.

The entire Conjunctive scacement is then symbohzcd as F Vv H.

NOtCZ YCS, WC aIC again using thOSC uppcr—casc, upr lght lCtth S F and H tor CPI' csent thC SPCCiﬁC,

simple positivc: statements involved.



Disjunction: Further Examples

AS WC havc: also alr Cady SCCIN bCfOI’C, tthC aIc 4 lOt OfObeV W&YS o CXPFCSS thC EXAct sane ZOgZ‘C

symbolized by F v H:

logic is fun or hard. As before, these may have

logic is either fun or hard different connotations, but

ogic is fun unless it is hard. they are all logically identical.



Disjunction: Inclusive vs. Exclusive

The word ‘or’ (and especially the word 'unless) can be used in two slightly different, but logically

Signiﬁcant, Ways.
logic is fun or hard.

This is probably best described as inclusive disjunction, where the claim is chat a7 least one of the
disjuncts is true. Notice that this claim is still true when logic is both fun and hard. This is the

type of disjunction reprcsentcd by V.

So the above statement is best symbohzed as F Vv H.



Disjunction: Inclusive vs. Exclusive

However, or (and unless) can be used in a logically different way:
| will pass or fail logic.

This is exclusive disjunction, where the claim is that emcz‘/y one of the disjuncts is true. So this

statement 1s more pr CCiSCly St&t@d dS:
| will pass or fail logic, but not both.

This is then symbolizcd diﬂ%rcntly:

(P/,v /)‘ /;v(P & F).

but not both




Implication

» .

Recall thata hypothetical statement has the form of “if ... chen ... asserting that whenever the

it " part s true, the “then” part must be true as well. It is symbolized using — (called “arrow”).

So the hypothetical statement p —> g asserts that if statement pis true, then statement gis true.

[n this Cxamplc, pis the antecedent and gis the conscquent.

Note: Asyou have probably ﬁgured out, the use of the lower-case, italic letters pand g means
that 477y TWO gEeNeric statements can be connected togcthcr as antecedent and consequent

within a hypothc:tical statement.



implication: Example

Consider the following disjunctivc statement:
It | study hard then | pass the class.

Both antecedent and consequent are simplc: positivc statements, which are symbolized:

S: I study hard.

P- | pass the class.

The entire conjunctive statement is then symbohzcd as S —> P

NOtCZ DO | HCCd tO mention thOSC UPPCI'—CQSC, Upl’ lght IC'E'CCI” S S and P>



mplication: Further Examples

NOW thc:r carca lOt Of O[bﬂ” W&YS o CXPI’ CSS thC EXAct sane ZOgZ.C Symbolizcd by S — PZ

It | study hard | pass the class.
My studying hara will cause me to pass the class.

| pass the class if | study hard.
These may be

Passing the class is a necessary condlition for studying hard.

the fricky ones
| study hard only if | pass the class. /

to remember
Studying hard is a sufficient condition for passing the class.



mplication: Necessary Conditions

Consider the following hypothctical statement:
Taking quiz #4 is a necessary condition for getting an A on i,

The claim here is that taking qQUIZ #4 1S nﬂquz'red to getan A onit. (Obviously, it you do not take
the quiz, then you cannot getan A onit.) However, simply taking the quiz 1s 720t mougb to get
Aonit. (Obviously, you must carn a certain number of points to get the A.) Even so, when

someone gets an A on quiz #4, you know for sure that they took the quiz.

So the idea is that 7f you get an A on quiz #4 (A), hen you have taken that quiz (1), which we

symbolize as A—>1



mplication: Sufficient Conditions

Consider the following hypothctical statement:

Six absences is a sufficient condition for failing critical thinking.

The claim here is that six absences are ez0ugh to tail the class. (This is stated in the course syllabus.)
However, six absences is 7201 Veqmrm’ to fail the class. (vaiously, IC 1S possible to fail the course in
other ways, for instance, by not taking any of the quizzes or exams.) In other words, Just because

someone fails the class, you may not know the spcciﬁc reason for Why thcy failed che class.

So the idea is that zf you get six absences in the course (S), thern you fail the class (F), which we

symbolize as S —F.
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mplication: Necessary vs. Sufficient Conditions

Nortice that “pis a necessary condition for g is symbolized as a — o. Necessary means chat pis
P B g 185y q—p Y P

Veq%z?fm’ (but may not be enough) to get g. The ideais that it you have g, then pwas rc:quired to
oetit. So if g then porg— p.

However, ois a sufficient condition for g is symbolized as o — a. Sufficiency means that pis
P q 155y pP—(q Y P

enough (but may not be required) to get q. The idea is that if you have p, then that is enough to
oet g Soitp theng orp—q.



mplication: If vs. Only If

An it without an “only” does what it usually does and indicates that what follows is the

antecedent of a hypothetical. [n this way;, it functions like the phrasc: “isa necessary condition for .

You took quiz #4 if you got an A on it. (A—T)

You fail crifical thinking if you have six absences. (S—F)

However, “only it " indicates that what follows is the consequent of a hypothc:tical. As such. it is like

the phrasc “is a sufficient condition for .

You can get an A on quiz #4 only if you take it. (A—T)

You can take six absences only it you want to fail. (S— F)



Appendix: Compound Statement Indicator VVords

Common Conjunctive Indicators

and but
both ... and ... yet
3.150 though

Common Disjunctive Indicators

Oor cither... or...

Common Hypothetical Indicators

it ... then ... if [vs.] only if
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while

hOWCVCI’

flll’ thCI’ IMOIcC

UHICSS

necessary |vs.| sufhicient



Next Class. . .

We will learn how take apart statements and assess their truch value by using cruth cables.
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