Phi 270 F11 test 2

F11 test 2 topics

The following are the topics to be covered. The proportion of the test cover-
ing each will approximate the proportion of the classes so far that have been
devoted to that topic. Your homework and the collection of old tests will pro-
vide specific examples of the kinds of questions I might ask.

* Analysis. Be able to analyze the logical form of a sentence as fully as pos-
sible using conjunction, negation, and disjunction and present the form in
both symbolic and English notation.

* Synthesis. Be able to synthesize an English sentence that has a given logi-
cal form.

* Derivations. Be able to construct derivations to show that entailments hold
and to show that they fail. I may tell you in advance whether an entailment
holds or leave it to you to check that using derivations. There may be a
derivation where attachment rules (Adj and Wk) and detachment rules
(MTP and MPT) may be used and where they will shorten the proof; but
there will be other derivations where you must rely on the basic rules, ei-
ther because detachment and attachment rules do not apply or because I
tell you not to use them.

F11 test 2 questions

Analyze each sentence below in as much detail as possible, presenting the re-

sult in symbols and in English notation. Provide a key to your abbreviations of

unanalyzed components, and be sure that these components are complete and

independent sentences. Try to respect any grouping in the English.

1. The club's president wasn't available, but either its first or its
second vice president was.

2. Annand Bill weren't both happy with the resort, and neither vis-
ited it again.

Synthesize an English sentence (the more idiomatic the better) that has the fol-

lowing analysis:

3. MAN)V-(MVN)
M: Mike finished the game; N: Nick finished the game

Use derivations to check whether each of the claims of entailment below
holds.

If a derivation fails, confirm a counterexample by providing a table in which
you calculate the truth values of the premises and conclusion on an extensional
interpretation (i.e., an assignment of truth values) that lurks in an open gap.
Your table should indicate the value of any compound component by writing
this value under the main connective of the component, and you should be sure

to mark the final values you have calculated for the premises and the conclu-
sion (e.g., by circling them).

Do not use attachment or detachment rules in these derivations. That is, do
not use Adj or the rules MTP, MPT, and Wk of §4.3; instead use only the basic
rules for exploiting resources, planning for goals, and closing gaps.

4. —“SE-(SA—T)

5. BA-(AAB)E—~AAB
6. AVBEAAB

7. CADEDVE

F11 test 2 answers

1. the club's president wasn't available, but either its first or its sec-

ond vice president was

the club's president wasn't available A either the club's first or its
second vice president was available

—the club’s president was available A (the club's first vice presi-
dent was available v the club’s second vice president was avail-
able)

—“PAFVYS)
both not P and either F or S
F: the club's first vice president was available; P: the club's presi-
dent was available; S: the club's second vice president was available
2. Annand Bill weren't both happy with the resort, and neither vis-

ited it again

Ann and Bill weren't both happy with the resort A neither Ann nor
Bill visited the resort again

= Ann and Bill were both happy with the resort A —either Ann or
Bill visited the resort again

= (Ann was happy with the resort A Bill was happy with the resort)
A~ (Ann visited the resort again v Bill visited the resort again)

“HAP)A=(VVYS)
both not both H and P and not either V or S

H: Ann was happy with the resort; P: Bill was happy with the re-

sort; S: Bill visited the resort again; V: Ann visited the resort

again

[V A~ Sisalso correct as an analysis of the second conjunct, and ~H Vv — P is a cor-
rect (though less likely) analysis of the first; however, ~H A =P and =V v — S are not
correct.]
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Phi 270 F10 test 2

F10 test 2 topics

The following are the topics to be covered. The proportion of the test cover-
ing each will approximate the proportion of the classes so far that have been
devoted to that topic. Your homework and the collection of old tests will pro-
vide specific examples of the kinds of questions I might ask.

* Analysis. Be able to analyze the logical form of a sentence as fully as pos-
sible using conjunction, negation, and disjunction and present the form in
both symbolic and English notation.

* Synthesis. Be able to synthesize an English sentence that has a given logi-
cal form.

* Derivations. Be able to construct derivations to show that entailments hold
and to show that they fail. I may tell you in advance whether an entailment
holds or leave it to you to check that using derivations. There may be a
derivation where attachment rules (Adj and Wk) and detachment rules
(MTP and MPT) may be used and where they will shorten the proof; but
there will be other derivations where you must rely on the basic rules, ei-
ther because detachment and attachment rules do not apply or because I
tell you not to use them.

F10 test 2 questions

Analyze each sentence below in as much detail as possible, presenting the re-
sult in both symbols and English notation (i.e., both using symbolic notion,
such as ‘A’, and using the notation, such as ‘both ... and’, that employs
English words). Provide a key to your abbreviations of unanalyzed compo-
nents, and be sure that they are complete and independent sentences. Try to re-
spect any grouping in the English.
1. Al presented his suggestion but didn't get both the management
and the union to agree o it.
2. Either Bob didn't make the call or neither Carol nor Dave was home
Synthesize an English sentence (the more idiomatic the better) that has the fol-
lowing analysis:
3. EA-F)V(CEAF
(E: Dave contacted Ed; F: Dave contacted Fred)
Use derivations to check whether each of the claims of entailment below
holds. If one fails, confirm a counterexample by providing a table in which
you calculate the truth values of the premises and conclusion on an extensional
interpretation (i.e., an assignment of truth values) that lurks in an open gap.
(Your table should indicate the value of any compound component by writing
this value under the main connective of the component, and you should be sure
to indicate the final value of each premise and the conclusion.)

Do not use attachment or detachment rules in 4-6. That is, do not use Adj or
the rules MTP, MPT, and Wk of §4.3; instead use only the basic rules for ex-
ploiting resources, planning for goals, and closing gaps.

4. FA-GEFE—-(GAH)
5. “(JAK),KALE—J]
6. "BAC)VAE—-CVA
You may use attachment and detachment rules in 7. While those rules can be
used to shorten the derivation somewhat, it can also be completed without us-
ing them.
7. Rv—=SE—-(SA—R)
F10 test 2 answers

1. Al presented his suggestion but didn't get both the management

and the union fo agree to it

Al presented his suggestion A Al didn't get both the management
and the union o agree to his suggestion

Al presented his suggestion A — Al got both the management and
the union to agree to his suggestion

Al presented his suggestion A — (Al got the management o agree
to his suggestion A Al got the union to agree to his suggestion)

PA-(MAU)
both P and not both M and U

M: Al got the management to agree to his suggestion; P: Al pre-
sented his suggestion; U: Al got the union to agree to his sugges-
tion
2. Either Bob didn't make the call or neither Carol nor Dave was home
Bob didn't make the call v neither Carol nor Dave was home
— Bob made the call v — either Carol or Dave was home
— Bob made the call v = (Carol was home v Dave was home)
~Bv—(CvD)
either not B or not either C or D

B: Bob made the call; C: Carol was home; D: Dave was home

[7 C A~ D s also correct as an analysis of the second disjunct; and = (B A (C v D)) is
technically a correct analysis of the whole sentence, though it is much farther from the
English.]
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Phi 270 F09 test 2

F09 test 2 topics

The following are the topics to be covered. The proportion of the test cover-
ing each will approximate the proportion of the classes so far that have been
devoted to that topic. Your homework and the collection of old tests will pro-
vide specific examples of the kinds of questions I might ask.

* Analysis. Be able to analyze the logical form of a sentence as fully as pos-
sible using conjunction, negation, and disjunction and present the form in
both symbolic and English notation.

* Synthesis. Be able to synthesize an English sentence that has a given logi-
cal form.

* Derivations. Be able to construct derivations to show that entailments hold
and to show that they fail. I may tell you in advance whether an entailment
holds or leave it to you to check that using derivations. There may be a
derivation where attachment rules (Adj and Wk) and detachment rules
(MTP and MPT) may be used and where they will shorten the proof; but
there will be other derivations where you must rely on the basic rules, ei-
ther because detachment and attachment rules do not apply or because I
tell you not to use them.

F09 test 2 questions

Analyze each sentence below in as much detail as possible, presenting the re-

sult in both symbols and English notation. Provide a key to your abbreviations

of unanalyzed components, and be sure that they are complete and indepen-

dent sentences. Try to respect any grouping in the English.

1. Either the demand was greater than expected or the backup unit
wasn't ready.

2. Annand Bill were not both notified, but neither needed a re-
minder.

Synthesize an English sentence (the more idiomatic the better) that has the fol-

lowing analysis:

3. —SAT(S: Sam heard the siren; T: Tom heard the siren)

Use derivations to check whether each of the claims of entailment below

holds. If one fails, confirm a counterexample by providing a table in which

you calculate the truth values of the premises and conclusion on an extensional

interpretation (i.e., an assignment of truth values) that lurks in an open gap.

Do not use attachment or detachment rules in 4-6. That is, do not use Adj or
the rules MTP, MPT, and Wk of §4.3; instead use only the basic rules for ex-
ploiting resources, planning for goals, and closing gaps.

4. "BF—-(AAB)
5. "(AAB)FB
6. AAB)V(BAC)EB

You may use attachment and detachment rules in 7. They can be used to
shorten the derivation somewhat; but, of course, it can also be completed with-
out using them.
7. B,-(BAC)E-CVA

F09 test 2 answers

1. Either the demand was greater than expected or the backup unit
wasn't ready
the demand was greater than expected v the backup unit wasn't
ready
the demand was greater than expected v — the backup unit was
ready
Gv—B
either G ornot B
B: the backup unit was ready; G: the demand was greater than ex-
pected
2.  Ann and Bill were not both notified, but neither needed a reminder
Ann and Bill were not both notified A neither Ann nor Bill needed a
reminder
— Ann and Bill were both notified A — either Ann or Bill needed a
reminder
= (Ann was notified A Bill was notified) A = (Ann needed a re-
minder Vv Bill needed a reminder)
“(AAB)A—=(NVL)
both not both A and B and not either N or L
A: Ann was notified; B: Bill was notified; L: Bill needed a reminder;
N: Ann needed a reminder

[~ A v — B is also correct for the first conjunct, and =~ N A — L is correct for the sec-
ond]

3. =S AT(S: Sam heard the siren; T: Tom heard the siren)
— Sam heard the siren A Tom heard the siren
— Sam heard the siren A Tom heard the siren
Sam didn't hear the siren A Tom heard the siren
Sam didn't hear the siren, but Tom did
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Phi 270 FO08 test 2

FO08 test 2 topics

The following are the topics to be covered. The proportion of the test cover-
ing each will approximate the proportion of the classes so far that have been
devoted to that topic. Your homework and the collection of old tests will pro-
vide specific examples of the kinds of questions I might ask.

* Analysis. Be able to analyze the logical form of a sentence as fully as pos-
sible using conjunction, negation, and disjunction and present the form in
both symbolic and English notation.

Synthesis. Be able to synthesize an English sentence that has a given logi-
cal form.

Derivations. Be able to construct derivations to show that entailments hold
and to show that they fail. I may tell you in advance whether an entailment
holds or leave it to you to check that using derivations. There may be a
derivation where detachment and attachment rules may be used and where
they will shorten the proof; but there will be other derivations where you
must rely on the basic rules, either because detachment and attachment
rules do not apply or because I tell you not to use them.

I might also ask you to answer a question about derivations, either one
you have given or derivations in general. For example, you might be asked
about a particular point in a derivation to list the active resources and goal
or to indicate all the basic rules that could be applied. I might also ask,
though this is less likely, that you explain why a given derivation rule is le-
gitimate. (You’ve seen questions of the first sort in your homework; for an
example of the second sort, see question 8 of test 1 for 2000.)

F08 test 2 questions

Analyze each sentence below in as much detail as possible, presenting the re-

sult in both symbols and English notation (i.e., using A, etc. and also both ...

and, etc.). Be sure that the unanalyzed components of your answer are com-

plete and independent sentences, and try to respect any grouping in the

English.

1. Neither Ann nor Bill got the joke, but Carol did.

2. Either Ann didn't reach Bill, or he wasn't both free and able to
help her.

Synthesize an English sentence (the more idiomatic the better) that has the fol-

lowing analysis:

3. = (BVvM)(B: Sam had heard of the book; M: Sam had heard of the
movie)

Use derivations to check whether each of the entailments below holds. If one

fails, confirm a counterexample by providing a table in which you calculate

the truth values of the premises and conclusion on an extensional interpretation

(i.e., an assignment of truth values) that lurks in an open gap.

Do not use attachment or detachment rules in 4-6. That is, do not use Adj or
the rules MTP, MPT, and Wk of §4.3; instead use only the basic rules for ex-
ploiting resources, planning for goals, and closing gaps.

4. AA~BE—-(CAB)AA

5. "(AAB),AEFE—B

6. BVAFCVB

For 7 you should show the first stage of each of the possible ways of begin-
ning the derivation with the basic rules (i.e., the rules allowed in 4-6); and you
should complete one of these derivations. In completing it, you may use at-
tachment and detachment rules (and their use can simplify the derivation).

7. BVAEFAVB

FO08 test 2 answers

1.  Neither Ann nor Bill got the joke, but Carol did
Neither Ann nor Bill got the joke A Carol got the joke
—either Ann or Bill got the joke A Carol got the joke
= (Ann got the joke VBill got the joke) A Carol got the joke
“(AvB)AC
both not either A or B and C

A: Ann got the joke; B: Bill got the joke; C: Carol got the joke
[(— A A—B) A Cis also correct]
2. Either Ann didn't reach Bill, or he wasn't both free and able to
help her
Ann didn't reach Bill v Bill wasn't both free and able to help Ann
= Ann reached Bill v — Bill was both free and able to help Ann
= Ann reached Bill v — (Bill was free A Bill was able to help Ann)
—“RVv—-(FAA)
either not R or not both F and A

A: Bill was able to help Ann; F: Bill was free; R: Ann reached Bill
3. = (BvVvM)(B: Sam had heard of the book; M: Sam had heard of the
movie)

= (Sam had heard of the book v Sam had heard of the movie)

— Sam had heard of either the book or the movie

Sam had heard of neither the book nor the movie

or
Sam hadn't heard of either the book or the movie
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Phi 270 F06 test 2

FO06 test 2 topics

The following are the topics to be covered. The proportion of the test cover-
ing each will approximate the proportion of the classes so far that have been
devoted to that topic. Your homework and the collection of old tests will pro-
vide specific examples of the kinds of questions I might ask.

* Analysis. Be able to analyze the logical form of a sentence as fully as pos-
sible using conjunction and present the form in both symbolic and English
notation.

Synthesis. Be able to synthesize an English sentence that has a given logi-
cal form.

Derivations. Be able to construct derivations to show that entailments hold
and to show that they fail. I may tell you in advance whether an entailment
holds or leave it to you to check that using derivations. There will be at
least one derivation where detachment and attachment rules may be used
and where they will shorten the proof. But there will be other derivations
where you must rely on other rules, either because detachment and attach-
ment rules do not apply or because I tell you not to use them.

I may also ask you to explain why a derivation rule works or does not
work. This may be one of the rules you have available for use or another
conceivable rule that is not part of the system we use. (For an example of a
question of this sort, see question 8 of test 1 for 2000.)

F06 test 2 questions

Analyze each sentence below in as much detail as possible, presenting the re-
sult in both symbols and English notation (using both ... and ..., etc., as well
as A, etc.). Be sure that the unanalyzed components of your answer are com-
plete and independent sentences; also try to respect any grouping in the
English.

1. Sam was cool, but he was not both calm and collected.

2.  Tom spoke to either Al or Barb but to neither Carol nor Dave.
Synthesize an English sentence (the more idiomatic the better) that has the fol-
lowing analysis:

3. —EVF(E: Edworked last weekend; F: Fred worked last weekend)
Use derivations to check whether each of the entailments below holds. If one
fails, confirm a counterexample by providing a table in which you calculate
the truth values of the premises and conclusion on an extensional interpretation
(i.e., an assignment of truth values) that lurks in an open gap.

Do not use attachment or detachment rules in 4-6. That is, do not use Adj or
the rules MTP, MPT, and Wk of §4.3; instead use only the basic rules for ex-
ploiting resources, planning for goals, and closing gaps.

4. AABEFE—-(CA—B)

5. “(AAB),”AEB

6. CCAVBFAVBAQC

In 7 you may use attachment and detachment rules (and their use can simplify
the derivation).

7. "(AAC),AVvBEBV—-C

FO06 test 2 answers

1. Sam was cool, but he was not both calm and collected
Sam was cool A Sam was not both calm and collected
Sam was cool A — Sam was both calm and collected
Sam was cool A — (Sam was calm A Sam was collected)

LA=(MAT)
both L and not both M and T

L: Sam was cool; M: Sam was calm; T: Sam was collected
2.  Tom spoke to either Al or Barb but to neither Carol nor Dave

Tom spoke to either Al or Barb A Tom spoke to neither Carol nor
Dave

(Tom spoke to Al v Tom spoke to Barb) A — Tom spoke to either
Carol or Dave

(Tom spoke to Al v Tom spoke to Barb) A — (Tom spoke to Carol v
Tom spoke to Dave)

(AVB)A—(CVvD)
both either A or B and not either C or D

A: Tom spoke to Al; B: Tom spoke to Barb; C: Tom spoke to Carol;
D: Tom spoke to Dave

3. —EVF(E: Edworked last weekend; F: Fred worked last weekend)
— Ed worked last weekend v Fred worked last weekend
Ed didn't work last weekend v Fred worked last weekend
Either Ed didn't work last weekend or Fred did
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Phi 270 FOS test 2

FO05 test 2 topics

The following are the topics to be covered. The proportion of the test cover-
ing each will approximate the proportion of the classes so far that have been
devoted to that topic. Your homework and the collection of old tests will pro-
vide specific examples of the kinds of questions I might ask.

* Definitions of basic concepts. Be able to state (in terms of possible worlds
and truth values) the conditions under which sentences are mutually exclu-
sive, jointly exhaustive, or contradictory and also the conditions under
which the relation of relative exhuastiveness holds between sets.

Analysis. Be able to analyze the logical form of a sentence as fully as pos-
sible using negation and disjunction in addition to conjunction and present
the form in both symbolic and English notation (that is, with the logical
and symbol and by expressing forms using both ... and ..., etc.).
Derivations. Be able to construct derivations to show that entailments hold
and to show that they fail. I may tell you in advance whether an entailment
holds or leave it to you to check that using derivations. There will be at
least one derivation where detachment and attachment rules may be used
and where they will shorten the proof. But there will be other derivations
where you must rely on others rules, either because detachment and attach-
ment rules do not apply or because I tell you not to use them.

FO0S test 2 questions

Complete the following to give a definition in terms of truth values and possi-
ble worlds.

1. ¢ and y are mutually exclusive (i.e., ¢, v F L) if and only if ...
Analyze each sentence below in as much detail as possible, presenting the re-
sult using both in symbols and using English notation (i.e., both ... and, etc.).
Be sure that the unanalyzed components of your answer are complete and in-
dependent sentences; also try to respect any grouping in the English.

2. The job didn't have both good pay and flexible hours, and Sam

didn't apply for it.

3. Although neither Luke nor Mary saw the movie, either Nancy

or Oscar did.

Use derivations to check whether each of the entailments below holds. If one
fails, confirm a counterexample by providing a table in which you calculate
the truth values of the premises and conclusion on an extensional interpretation
(i.e., an assignment of truth values) that lurks in an open gap.

Do not use attachment or detachment rules in 4-6. That is, do not use Adj or

the rules MTP, MPT, and Wk of §4.3; instead use only the basic rules for ex-

ploiting resources, planning for goals, and closing gaps.

4. "BE-(AABACQ)

5. “(AAB)F—A
6. (AAB)VCECVB
In 7 you may use attachment and detachment rules (and their use can simplify

the derivation).
7. AVB,m(BAC),CEA

FO0S5 test 2 answers

¢ and v are mutually exclusive if and only if there is no possible world in
which both are true (or: ... if and only if, in every possible world, at least
one is false)

2. The job didn't have both good pay and flexible hours, and Sam

didn't apply for it
The job didn't have both good pay and flexible hours A Sam didn't
apply for the job
—the job had both good pay and flexible hours A — Sam applied for
the job
= (the job had good pay A the job had flexible hours) A — Sam ap-
plied for the job
~(GAF)A—A
both not both G and F and not A

A: Sam applied for the job; F: the job had flexible hours; G: the
job had good pay

(— G A~ F) A~ A would say that the job had neither good pay nor flexible hours, so it
is not equivalent to — (G A F) A = A and it’s not correct; (7 G vV — F) A = A would be
equivalent, but it is pretty far from the form of the English.

Although neither Luke nor Mary saw the movie, either Nancy or
Oscar did.

neither Luke nor Mary saw the movie A either Nancy or Oscar saw
the movie

—either Luke or Mary saw the movie A (Nancy saw the movie v Os-
car saw the movie)

= (Luke saw the movie v Mary saw the movie) A (Nancy saw the
movie v Oscar saw the movie)

“(LVM)ANVO)
both not either L or M and either N or O
L: Luke saw the movie; M: Mary saw the movie; N: Nancy saw the
movie; O: Oscar saw the movie

("L A=M) ANV O) is equivalent to the answer above and is also correct.



- B C)] 7.  The first answer below uses detachment rules while the second shows one way to con-
_A ABAC) 2 struct a derivation without them.
N AVB 2 AVB 1
%Ei: Q/\c 3 ~BAC) 1 -(BAC) 4
3Ext | |B 4 < M C @)
SExt 11 I MPT |- B @) A @
hd 2MTP | A 3) —
aNe |1 1 ° °
1 RAA |~ (A A (B AC)) 3QED | A 2QED | A I
~(AAB) 2 AB|-(AAB)/-A B 6)
A @) TFl@ F ® - A
- o F
aQep| || [a 3 6 QED B 5
- B )
}Z} A,-BEL 7 QED _}z 5
1 5 5 Cnj _B AC 4
51P B 3 acr || |1 3
3 Cnj X AB 2 31P _A 1
2CR I 1 1PC |A
1 RAA :A
(AAB)VC 1
_A AB 2
2 Ext X
2 Ext B “)
-C
o
4 QED B 3
3PE E v B 1
C (6)
IE B
[ ]
6 QED C 5
5PE ; vB 1
1 PC G VB

It is also possible to begin with PE; if that’s done, IP and Nc will be needed to close
one of the gaps.



Phi 270 F04 test 2

F04 test 2 topics

The following are the topics to be covered. The proportion of the test cover-
ing each will approximate the proportion of the classes so far that have been
devoted to that topic. Your homework and the collection of old tests will pro-
vide specific examples of the kinds of questions I might ask.

* Analysis. Be able to analyze the logical form of a sentence as fully as pos-
sible using negation and disjunction in addition to conjunction and confirm
the form in both symbolic and English notation (that is, with the logical
and symbol and by expressing forms using both ... and ..., etc.).

Synthesis. You may be given a symbolic form and an interpretation of its
non-logical vocabulary and asked to express the sentence in English.
Derivations. Be able to construct derivations to show that entailments hold
and to show that they fail. I may tell you in advance whether an entailment
holds or leave it to you to check that using derivations. There will be at
least one derivation where detachment and attachment rules may be used
and where they will shorten the proof. But there will be other derivations
where you must rely on others rules, either because detachment and attach-
ment rules do not apply or because I tell you not to use them.

I may also ask you to explain why a derivation rule is safe or sound with
reference to the counterexamples that lurk in gaps before and after the rule
is applied.

F04 test 2 questions

Analyze each sentence below in as much detail as possible, presenting the re-
sult using both in symbols and using English notation (i.e., both ... and, etc.).
Be sure that the unanalyzed components of your answer are complete and in-

dependent sentences; also try to respect any grouping in the English.
1. Dan found his wallet but not his keys

2. Mike didn't notice the problem, but either Nina or Oscar did

3. Neither the house nor the apartment was both cheap and
roomy

Use derivations to check whether each of the entailments below holds. If one
fails, confirm a counterexample by providing a table in which you calculate
the truth values of the premises and conclusion on an extensional interpretation

(i.e., an assignment of truth values) that lurks in an open gap.

Do not use attachment or detachment rules in 4-6. That is, do not use Adj or
the rules MTP, MPT, and Wk of 4.3; instead use only the basic rules for ex-

ploiting resources, planning for goals, and closing gaps.
4. AA-CE—-BAC
5. "BAC),AABEFAA—-C
6. AVBEAVC

In 7 you may use attachment and detachment rules (and their use can simplify
the derivation).
7. "(AAB),Av—-CE—-(BACQC
F04 test 2 answers

1. Dan found his wallet but not his keys
Dan found his wallet A Dan didn't find his keys
Dan found his wallet A = Dan found his keys
WA—-K
both W and not K
K: Dan found his keys; W: Dan found his wallet
2. Mike didn't notice the problem, but either Nina or Oscar did
Mike didn't notice the problem A either Nina or Oscar noticed the
problem
— Mike noticed the problem A (Nina noticed the problem v Oscar
noticed the problem)
“MANVO)
both not M and either N or O

M: Mike noticed the problem; N: Nina noticed the problem; O: Os-
car noticed the problem
3. Neither the house nor the apartment was both cheap and roomy
—either the house or the apartment was both cheap and roomy
— (the house was both cheap and roomy v the apartment was both
cheap and roomy)
= ((the house was cheap A the house was roomy) Vv (the apartment
was cheap A the apartment was roomy))
“((CAR)V(HAM))
not either both C and R or both H and M

C: the house was cheap; H: the apartment was cheap; R: the house
was roomy; M: the apartment was roomy

“(CAR)A~"HAM)and (- CV ~R) A (—H Vv —~ M) are also equivalent (though
further from the English); however, (— C A = R) A (— H A = M) is not equivalent to
these sentences. The latter is equivalent to = (C v R) A = (H v M) and —
((C v R) v (HV M)), and those sentences say: neither the house nor the apart-
ment was either cheap or roomy.



c 5 7.  The first answer below uses detachment rules while the second shows

AA-C 1 5 - (BA
| Ext X é AB 1 how to construct a derivation in this case without them.
1Ext [=C 4) 1Ext |A 3) - (AAB) 3 - (AAB) 3
1Ext |B (7 Av-C 4 Av-C 6
BAC 3 — —
o BAC 2 BAC 2
3 Ext B — — —
3 Ext C ) 3QED| [A 2 2 Ext B (3) 2Ext B (5)
® 2 Ext C (5) 2Ext C 9)
C (8) 3MPT| [-A 4)
4 Nc 1 2 L 4MTP| [-C ) A (7
i P o —
2RAA|[-(BAC) — o
7 QED B 6 5 Nc 1 1 —
— 7 QED A 6
P I1RAA|[-(BAC)
-C 9)
8 QED C 6 —
Q I - A
6 Cnj BAC 5
— o
5CR 1 4
— 9 Nc 1 8
4RAA| |-C 2 —
— 8 IP A 6
2Cnj |AA-C —
6 PC A 4
AVB 2 ABC|/AVB/AVC
- c FTF| ® ® ®
— 5 QED B 4
A 3) —
— 4 Cnj AAB 3
. —
— 3CR 1 1
3 QED A 2 —
1RAA|-(BAC
B
- A
@) -AB,-CEL
1 4
4 1P A 2
2PC A 1
1PE |AVvC




Phi 270 FO03 test 2

FO03 test 2 topics

The following are the topics to be covered. The proportion of the test cover-
ing each will approximate the proportion of the classes so far that have been
devoted to that topic. Your homework and the collection of old tests will pro-
vide specific examples of the kinds of questions I might ask.

* Basic concepts of deductive logic. In addition to the concepts that were
topics for the first test--entailment (or validity), equivalence, tautologous-
ness, absurdity, and inconsistency--you will be responsible for the concepts
of a mutually exclusive, jointly exhaustive, or contradictory pair of sen-
tences. You should be able to define each in terms of possible worlds and
truth values, and you should be prepared to answer questions about them,
justifying your answer by reference to the definitions.

Analysis. Be able to analyze the logical form of a sentence as fully as pos-
sible using negation and disjunction in addition to conjunction and present
the form in both symbolic and English notation (that is, with the logi-
cal-and symbol A and with the way of expressing forms using
both ... and ..., etc.).
Derivations. Be able to construct derivations to show that entailments hold
and to show that they fail. I may tell you in advance whether an entailment
holds or leave it to you to check that using derivations. There will be some
derivations where detachment and attachment rules may be used and where
they will shorten the proof. But there will be others where you must rely on
others rules, either because detachment and attachment rules do not apply
or because I tell you not to use them.

I may also ask you to explain why a derivation rule is safe or sound by
comparing the counterexamples that lurk in gaps before and after the rule
is applied.

F03 test 2 questions

1. Define contradictoriness by completing the following:
¢ and v are contradictory if and only if ...

(Your answer should define contradictoriness in terms of truth values and

possible worlds.)
Analyze each sentence below in as much detail as possible, presenting the re-
sult using both symbolic and English notation for the connectives. Besure that
the unanalyzed components of your answer are complete and independent sen-
tences; also try to respect any grouping in the English.

2.  Ann found the note but didn't recognize the signature

3. Either the manufacturer and the distributor weren't both

available or neither of them changed its offer

Use derivations to check whether each of the entailments below holds. If one
fails, confirm a counterexample by providing a table in which you calculate
the truth values of the premises and conclusion on an extensional interpretation

(i.e., an assignment of truth values) which lurks in an open gap.
Do not use attachment or detachment rules in 4 and 5. That is, do not use Adj
or the new rules of 4.3; instead use only the basic rules for exploiting re-
sources, planning for goals, and closing gaps.

4. -BE-(AAB)
5. “(FAA-B),CA-BEA

In 6 and 7 you may use attachment and detachment rules if you have an op-
portunity to do so.

6. AVBECVD
7. -(AAC),AVB,~(BA—-D)E—(CA—D)

FO03 test 2 answers

¢ and y are contradictory if and only if there is no possible world where
they have the same truth value.
Ann found the note but didn't recoghize the signature
Ann found the note A Ann didn't recognize the signature
Ann found the note A — Ann recognized the signature
F A—R
both F and not R

F: Ann found the note; R: Ann recognized the signature

Either the manufacturer and the distributor weren't both avail-
able or neither of them changed its offer

the manufacturer and the distributor weren't both available v nei-
ther themanufacturer nor the distributor changed its of fer

— the manufacturer and the distributor were both available v — ei-
ther the manufacturer or the distributor changed its offer

— (the manufacturer was available A the distributor was avail-
able) v — (the manufacturer changed its of fer v the distributor
changed its offer)

~(AAV)V=(CVH)
either not both A and V or not either C or H

A: the manufacturer was available; C: the manufacturer changed
its offer; H: the distributor changed its offer; V: the distributor
was available



- B 3 6. AVB 2
AAB 2 -C
2 Ext A A
2 Ext B 3) —
([ -D
3 Nc 1 1 O A-C-DEL
1RAA|-(AAB) 1 3
- (nAA-B) 3 31P D 2
CA-B 1
— B
1Ext |C e
1Ext [-B (6) -D
A (5) O B,mC,-DEL
o 1 4
5 QED A 4 41P D 2
Y 2PC| |D 1
6 QED - B 4 IPE|CVD
4cnj ||[-Ar-B 3 ABCD[AVB/CvVD
— TFFF lurks in 1st
3 CR N ) @ ® ur’ s¥n st open gap
L TTFF| © ®  lurks in both open gaps
21p A FTFF| @ ®  lurks in 2nd open gap
7. 2 (AANC) 3
AVB 4
-~ (BA-D) 5
CA-D 2
2 Ext C 3)
2 Ext - D (6)
3MPT| [ A 4)
4MTP | |B (5)
SMPT| |D (6)
(]
6 Nc 1 1
I1RAA|[-(CA-D)




Phi 270 F02 test 2 3. The car wasn't there v neither Al nor Barb saw the car
—the car was there v — either Al or Barb saw the car
- the car was there v — (Al saw the car v Barb saw the car)
~Cv-(AVB)
either not C or not either A or B

F02 test 2 questions

1. Define inconsistency by completing the following:
I' is inconsistent (i.e., I' = 1) ifand only if ... .
(Your answer need not replicate the wording of the text’s definitions, but

it should define equivalence in terms of truth values and possible worlds.) A: Al saw the car; B: Barb saw the car; C: the car was there
Analyze each sentence below in as much detail as possible, presenting the re- 4. AA-B 1
sult in both symbolic and English notation. Be sure that the unanalyzed com- | Bxt X
ponents of your answer are complete and independent sentences; also try to re- 1Ext |=B
spect any grouping in the English. AAaC 3
2. Al needed both the book and the disk but Bob didn't. -
3. The car wasn't there or neither Al nor Barb saw it. % Eﬁ —A|C
Use derivations to check whether each of the entailments below holds. You O A,-B,~CEL
may use detachment and attachment rules. If an entailment fails, confirm a : )
counterexample that lurks in an open gap. —
4. AA-BE-(AA—C) 2RAA[=(AAO)
5. AAB)VvC,~(CA—B)EB ABCIAA"B/~(AA—C
6. BV(AVC)FEAVB TFF| ®T ® TT
7. [This question was on a topic not covered this year] 5. (AAB)VC 1
- (CA=-B) 5
F02 test 2 answers —
. . . . . . AAB 2
1. T E 1l ifand only if there is no possible world in which all members of I L
2 Ext A
are true. . N 2 Ext B 3)
2. Al needed both the book and the disk A Bob didn't need both the Y
book and the disk 3 QED B 1
(Al needed the book A Al needed the disk) A — Bob needed both c ©

the book and the disk
(Al needed the book A Al heeded the disk) A — (Bob needed the : (6)
book A Bob needed the disk) 6 Adj /\ =B X,(7)
(BAD)A=(OAY)
both both B and D and not both O and S 7QED CA=B 5

5CR 1

B: Al needed the book; D: Al needed the disk; O: Bob needed the A
book; S: Bob needed the disk 41P B 1
1PC

w |



7.

3 QED

6 Nc
51P

71P
4 PC
2PC
1 PE

Bv(Av(C) 2
- (©)
1B 3)
o
B 2
AvC 4
A ®
_ﬂB
s
B 4
c
_—lB
’Z} -A-B,CEL
1 7
B 4
B 2
B 1
(AVB

ABC[BV(AVCO/AVB

FFT| @

[This question was on a topic not covered this year]

T

®

Phi 270 FOO test 2
F00 test 2 questions

1. Define (logical) conditional inconsistency by completing the following: ¢
is inconsistent with I" (i.e., I, ¢ E ) if and only if ... . (Your answer need
not replicate the wording of the text’s definitions, but it should define
equivalence in terms of truth values and possible worlds.)

Analyze the sentences below in as much detail as possible, presenting the re-

sult in both symbolic and English notation. Be sure that the unanalyzed com-

ponents of your answer are complete and independent sentences; also try to re-
spect any grouping in the English.
2.  Sam didn't eat his cake and keep it, too, but he wasn't disap-
pointed.
3. Either the intruder woke neither the cat nor the dog or it was
someone they both knew.

Use derivations to check whether each of the entailments below holds. You

may use detachment and attachment rules. If an entailment fails, confirm a

counterexample that lurks in an open gap.

4. CADE—-BA—-O)
5. (AANCO)VBAD)EBVC
6. “(AVvB),AvD,m(CAD)EC
7. [This question was on a topic not covered this year]
FO00 test 2 answers

1. T, ¢ F ifand only if there is no possible world in which ¢ is true along
with and all members of I
2. Sam didn't eat his cake and keep it A Sam wasn't disappointed
— Sam ate his cake and kept it A Sam wasn't disappointed
— (Sam ate his cake A Sam kept his cake) A ~ Sam was disappointed
“(AAK)A—D
both not both J and S and not D

A: Sam ate his cake; D: Sam was disappointed; K: Sam kept his
cake
3. the intruder woke neither the cat nor the dog v the intruder was
someone the cat and the dog both knew
= the intruder woke either the cat or the dog Vv (the intruder was
someone the cat knew A the intruder was someone the dog knew)
= (the intruder woke the cat Vv the intruder woke the dog v (the



intruder was someone the cat knew A the intruder was someone
the dog knew)
—“(CvD)V(KAN)
CorD K N
C: the intruder woke the cat; D:the intruder woke the dog; K: the

intruder was someone the cat knew; N: the intruder was someone
the dog knew

CAD 2
[[BA-C 3
2Ext | |C @)
2 Ext D
3 Ext B
3 Ext -C 4)
®
4 Nc I 1
1RAAiRBAﬂQ
(AACQVBAD) 1
lancC 2
2 Ext X
2Ext | |C 4)
-B
([ J
4QED]| | |C 3
3PE | [BvC 1
BAD 5
-C
:
7QED| | |B 6
6PE | [BvC 1
1 PC EVC

6.

This answer illustrates the use of detachment rules; other, longer, derivations are possi-
ble without them. IP is used at the first stage in order to make it possible to exploit the
first premise by CR, the only rule available for exploiting negated disjunctions.

N
- (CAD)
_—|C
| A
4 MTP B
5 MPT -C
- B
:
1
6 1P E
3PE XVB
2CR I
11P E

2
4
5

(C))
(&)

-A,-B,-C,DF L
6
3
2
1

ABCD|[-(AVB),AVvD,-(CAD)/C

FFFT|® F

@ @ F ®

[This question was on a topic not covered this year]



Phi 270 F99 test 2 (Bob found someone to go v Bob went himself) A — (Carol was
there v Carol's luggage was there)
FvW)A—-(CvVvLD
both either F or W and not either C or L

F99 test 2 questions

Analyze the sentence below in as much detail as possible, presenting the result
in both symbolic and English notation. Be sure that the unanalyzed compo-

nents of your answer are complete and independent sentences; also try to re- F: Bob found someone to go; W:Bob went himself; C: Carol was
spect any grouping in the English. there; L: Carol's luggage was there
1. Fred crossed the desert without having both a jack and a 3. AA-B 1
spare fire. 1 Ext K
2. Bob either found someone o go or went himself, but neither TExt | ~B S
Carol nor her luggage was there. BA-C 3
Use derivations to check whether each of the entailments below holds. You 3 Ext B @)
may use detachment and attachment rules. If an entailment fails, provide a ta- 3 Ext ;C

ble in which you calculate the truth values of the premises and conclusion on 4 Nc 1 )

an extensional interpretation (i.e., an assignment of truth values) that is a coun- —
. 2RAA |- (BA-C)
terexample lurking in an open gap.

3. AA-BE-(BA~C) 4. "CAAB) 2
4. —~(—AAB)EC -C
5. (AAB)VC,~(AAD)ECV—D TR
6. BV(CAD)FAV(BVC) | o A-CEL
7. [This question was on a topic not covered this year] n A
F99 test 2 answers —
4 RAA -A 3
1. Fred crossed the desert without having both a jack and a spare -B
fire . . 0 -B-CEL
Fred crossed the desert A — Fred had both a jack and a spare tire n S
Fred crossed the desert A — (Fred had a jack A Fred had a spare —
. 51P B 3
tire) L
3 Cnj “~AAB 2
DA-(JAS) Mo LITAA
both D and not both J and S 2CR _J‘ !
11P C
D: Fred crossed the desert; J: Fred had a jack; S: Fred had a spare
fire ABC|l-(-AaaB)/C
TTF|/© F F ® lurks in 1st gap

2. Bob either found someone to go or went himself, but neither Carol

TFF|® F F ® lurks in both gaps
nor her luggage was there

. . . FFFI® T F ® lurks in 2nd gap
Bob either found someone to go or went himself A neither Carol

nor her luggage was there
(Bob found someone to go v Bob went himself) A — either Carol or
her luggage was there



4 Ext
4 Ext

6 Adj

7 QED
5CR

3PC
2RAA
1 PE

4 QED
3PE

5 Ext
5 Ext

7 QED
6 PE
2PC
1PE

-D
lcv-D
BV (CAD)
[-a

BvC
BvC

AVBvVO)

Q)

Q)

X7

)]

OR
(C))

N W

W

)

1

Phi 270 F98 test 2
F98 test 2 questions

1. Analyze the sentence below in as much detail as possible and express the
result in both symbolic and English notation. Be sure that the unanalyzed
components of your answer are complete and independent sentences and
try to respect any grouping in the original sentence.

Bob didn't have both fuel and either a match or a lighter

2. Synthesize an idiomatic English sentence expressing the proposition
which is assigned to the symbolic form below by the intensional interpre-
tation to its right—i.e., give an English sentence whose analysis would be
the following:

“((AAB)V(NAL))
A: Carol saw Ann; B: Carol saw Bill; N: Dave saw Ann; L: Dave saw
Bill

Use derivations to check each of the following claims of entailment. You may

use the detachment rule MPT but not MTP; although the use of MPT is not

necessary, it can shorten a couple of the derivations. If a derivation fails, con-
firm a counterexample that lurks in an open gap.

(AAB)vC 2
“(AAD) 4
-C @)
2MTP| [AAB 3
3Ext | |A )
3 Ext B
4MPT| [-D )
o
SQED| |-D 1
1 PE Cv-D
Bv(CAD) 3
- A
- B 3)
3 MTP CAD 4
4 Ext C 5)
4 Ext D
o
SQED| | |C 2
2 PE BvC 1
1PE |[Av(BVO

7. [This question was on a topic not covered this year]

3. BE~“(AA—B)
4. - (AAB)E—(CA—B)
5. “(AA~"BAQC)E-(AA—C)
6. AVBACOECVA
F98 test 2 answers

= Bob had both fuel and either a match or a lighter
= (Bob had fuel A Bob had either a match or a lighter)
= (Bob had fuel A (Bob had a match v Bob had a lighter))
“(FAMVL))
F MorL
F: Bob had fuel; L: Bob had a lighter; M: Bob had a match
= ((Carol saw Ann A Carol saw Bill) v (Dave saw Ann A Dave saw
Billy)
= (Carol saw both Ann and Bill v Dave saw both Ann and Bill)
Neither Carol nor Dave saw both Ann and Bill



B ) 5. ~(AA=(BAC) 3 OR
AA-B 2 AA-C 2 “(AA=(BAQ)
2Ext | |A N T
2Ext | |A 5 AA-C
2Ext | [-B A3) SExt ||-c %83 N
° 2Ext | [A
2 Ext -C
3Ne | |1 1 i 2MPT BAC
— Ext | |B
1 RAA |- (AA-B) 5 QED A * YEa ||C
~(AAB) 3 BAC 7 ®
T 7 Ext B 5 Ne 1
R 7 Ext p ®  RAA[=(AA-C
2Ext | |C d "AARO)
2Ext |1~ B 8 Nc 1 6
|~ A 6 RAA ~(BAC) 4
O ~A-B.CEL 4 Cnj AA-(BAC) 3
Ls 3CR | |L 1
SIP A 4 1RAA |~ (AA-C)
-B
- 6. AVBAC) 2 OR
-B,CEL —
9 s -C (6) AvBAC 2
L 6 — m
- A @) A 2
6IP B 4 o %%/ITP EAC 3
4 Cnj AAB 3 — Xt
VoL 3QED| | A 2> 3Ext ||C @
3CR | |L 1 °
| BAC 4
1RAA |~ (CA-B) — 4QED| [C 1
4 Ext B —
ABC|-(AAB)/~-(CA-B) 4 Ext C (6) IPE |[CVA
TFT|® F ® TT lurks in the second gap - A
FFTO F ® TT lurks in both gaps °
6 Nc 1 5
51IP A 2
2PC | |A 1
IPE |CvA

2oD D@
e



Phi 270 F97 test 2
F97 test 2 questions

1. Analyze the sentence below in as much detail as possible and express the
result in both symbolic and English notation. Be sure that the unanalyzed
components of your answer are complete and independent sentences and
try to respect any grouping in the original sentence.

Sam didn't both find the problem and fix it, but either it went
away on its own or there was no problem to begin with

2. Synthesize an idiomatic English sentence expressing the proposition
which is assigned to the symbolic form below by the intensional interpre-
tation to its right—i.e., give an English sentence whose analysis would be
the following:

-(DvM)AH
D: Al had directions; H: Al made it home; M: Al had a map

Check each of the following claims of entailment. Do not use attachment rules

but you may use detachment rules. If a derivation fails, confirm a counterex-

ample that lurks in an open gap.
3. "BE-(AABACQ)
4. AvVBECVB

5. Use derivations to show the following entailment. You may use attach-

ment rules and using them may make the derivation somewhat shorter.
“(AVB)A—C),AEC
6. [This question was on a topic not covered this year]

F97 test 2 answers

1.  Sam didn't both find the problem and fix it A either the problem

went away on its own or there was no problem to begin with

= Sam found the problem and fixed it A (the problem went away on
its own Vv there was no problem to begin with)

— (Sam found the problem A Sam fixed the problem) A (the prob-
lem went away on its own Vv — there was a problem fo begin with)

“(FAD)A(AV—P)
both not both F and D and either A or not P

A: the problem went away on its own; D: Sam fixed the problem; F:
Sam found the problem; P: there was a problem to begin with

2.  — (Al had directions v Al had a map) A Al made it home
— Al had directions or a map A Al made it home

6.

Al had neither directions nor a map A Al made it home
Al had neither directions nor a map but he made it home

2 Ext
2 Ext
3 Ext
3 Ext
4 Nc

1 RAA

5 QED
4 PE

6 QED
3 Cnj
2CR
11P

- B

AANBAC

AC

-l @nwwy

“(AABAQ)

2 ((AVB)A-0O)
A

-C
(AvB)A-C
1

C

4) 4.
2

3
“

2
®)

(6)

~

AVB 2
|-c
A
|-B
O A-B-CEL
L3
3P B 2
B C))
°
4QED||[B 2
2pc | B 1
IPE |CVB
ABC|[AVB/CVB
TFF| ® ®
OR
L(AVBIA=O) %3
|-c @)
swk | [ave D K
°
4Nc | |1 1
1P |c

[This question was on a topic not covered this year]



Phi 270 F96 test 2
F96 test 2 questions

Analyze the sentence below in as much detail as possible. Be sure that the
unanalyzed components of your answer are complete and independent
sentences and that you respect any grouping in the English.

Either Bob didn't call or neither Alice nor Carol was home
Synthesize an idiomatic English sentence expressing the proposition
which is assigned to the symbolic form below by the intensional interpre-
tation to its right—i.e., give an English sentence whose analysis would be
the following:

PA=(SAYV)
P: Ralph went to Portland; S: Ralph went to Seattle; V: Ralph went
to Vancouver

Check each of the following claims of entailment. Do not use detachment or
attachment rules. If a derivation fails, confirm a counterexample that lurks in

an open gap.
3. AA—BE-(BACQC
4. AA"B,BVCEAAC
5. “(AA~B)FAVB
6. [This question was on a topic not covered this year]
F96 test 2 answers
1. Bob didn't call v neither Alice nor Carol was home
— Bob called v — (Alice was home Vv Carol was home)
“Bv—-(AvCO)
either not B or not either A or C
A: Alice was home; B: Bob called ; C: Carol was home
2. Ralph went to Portland A — (Ralph went to Seattle A Ralph went to

Vancouver)

Ralph went to Portland A — Ralph went to both Seattle and Vancou-
ver

Ralph went to Portland A Ralph didn't go to both Seattle and Van-
couver

Ralph went to Portland but he didn't go fo both Seattle and Van-
couver

AA-B 1 4

1Ext [A
1Ext |- B )

BAC 3
3 Ext B 4)
3 Ext C

o
4 Nc 1 2
2RAA[-(B AC)

-(AA-B) 3
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|- B (6)
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51IP A 4
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6 QED B 4
4 Cnj (AA-B 3
3cr || |1 2
2 | [B 1
IPE |AVB
AB|-(AA-B)/AVB
FF@ F T ®

[This question was on a topic not covered this year]
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