PUZZLE

Mr. X always tells the truth on Monday, Tuesday, and
Wednesday and never tells the truth on the other days.

Ms.Y always tells the truth on Thursday, Friday, and
Saturday and never tells the truth on the other days.

On a certain day, you meet Mr. X and Ms.Y and they both
say,  Yesterday | didn’t tell the truth.”

What day of the week is it?

Wednesday, September 1, 2010



THE LOGIC OF ATOMIC SENTENCES:
PROOFS OF (IN)VALIDITY

Wednesday, 1 September




VALIDITY IN FOL

® A sentence S is a logical consequence of sentences
Pi...Pniff the argument with P,...P,as the premises
and S as the conclusion is valid.

® A formal deduction in '} proves validity.

® A sentence S is a nonconsequence of sentences P;...
P, iff the argument with P,...Pas the premises and S
as the conclusion is invalid.

® A counterexample (such as a world in Tarski’s
World) proves invalidity.
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FITCH-STYLE DEDUCTIVE SYSTEM

|.P
2.Q
3.5 Justification |
4.5 Justification 2
n. Sn Justification n
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FITCH-STYLE DEDUCTIVE SYSTEM

Rules of the system F:
® = Intro
® = Elim

® Reit (Reiteration):“we have already shown that P”
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THE COMPUTER PROGRAM FITCH

o @ SameSize(b,b)
Premises > Ly
v ¥ =Intro
Bbh=3 v ¥ =Elim
Ste PS ) @ SameSize(a,b) v ¥ =Elim

Justifications /

Conclusion > A »somesietan ,
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PROVING NONCONSEQUENCE

Example:

|. SameSize(a, b)
2. Small(c)

3. Small(a)
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J @ Untitled World \

v[-] { Blocks | Pets Set  Arith | Verify | Add Before
:? dle f | Tet | Small | Leftof | SameCol | Smaller |
————at— | Cube Medium | RightOf | SameRow | Larger | | Verify All | Add After
a1 (1) | Dodec Large | FrontOf | Between |
- 777_7 'SameShape| SameSize | BackOf | Adjoins | Game Delete
| ( 6 Untitled Sentences \
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EXAMPLES

Example: Example:
|. LeftOf(a, b) |. SameSize(a, b)
2. LeftOf(a, ) 2. SameSize(a, ¢)
3. b=d 3. Medium(b)
4. LeftOf(d,c) 4. Medium(c)

Invalid Valid
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Example:

|. SameCol(a, b)
2. SameCol(c, d)
3.b=c

4.SameCol(a, d)

Valid

EXAMPLES

Example:

|. Larger(a, b)
2. Smaller(b, c)
3. Medium(c)

4. Large(a)

Invalid
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