Fantasy Logic League

Solutions for Round 1

[A]   Preferred solution:
Mel wrote A Shropshire Lass
Geri wrote Passion at the Polls
Victoria wrote The Lust to Vote
Mel certainly didn’t write The Lust to Vote, for it was written by her older sister.  So she wrote one of the others.  If it was Passion at the Polls, then Geri wrote A Shropshire Lass, leaving The Lust to Vote as Victoria’s contribution.  But now the ages are wrong:  Victoria turns out to be both older and younger than Mel.  So Mel can’t have written Passion at the Polls after all.  Therefore she wrote A Shropshire Lass.  And now we can sort out the others.  Victoria can’t have written Passion at the Polls – she is younger than the author -  so that was written by Geri, leaving  The Lust to Vote for Victoria.

Or you might have preferred to number the premises and lay out a proof in standard format:

The premises are:

[1]
Mel’s older sister wrote The Lust to Vote



[2]
Victoria is younger than the writer of Passion at the Polls



[3]
If Mel wrote Passion at the Polls, then Geri wrote A Shropshire Lass.  
And now we deduce
[4]
Mel did not write The Lust to Vote

from [1]

and


[5]
Victoria did not write Passion at the Polls
from [2].

Now suppose that 
[6]
Mel wrote Passion at the Polls
then


[7]
Geri wrote A Shropshire Lass

from [3]

so that


[8]
Victoria wrote The Lust to Vote

from [6] and [7]. 

But now


[9]
Victoria is older than Mel


from [1] and [8]

And also


[10]
Victoria is younger than Mel

from [2] and [6]

But that’s a contradiction, so our assumption at [6] was false, i.e.,




[11]
Mel did not write Passion at the Polls
Now we deduce

[12]
Mel wrote A Shropshire Lass

from [4] and [11]

And


[13]
Geri wrote Passion at the Polls

from [5] and [11]

And so 


[14]
Victoria wrote The Lust to Vote


I find this style rather cumbersome here, as the preferred solution is short enough for the reader to keep track of the train of reasoning without getting lost.

Comments:
There is no general technique for solving these who’s who problems.  At least, no interesting one.   You could write down all the possible combinations of authors and books, all the models(, as logicians say,  and work through them one by one to eliminate those inconsistent with the premises.  But that would be tedious.  There are six models here, even if you ignore the question of ages.

Better to use intuition and deduction to cut down the possibilities.  A little model building doesn’t go amiss, though, for it usually helps to draw up a table of possibilities, putting a cross for every elimination and a tick for every identification:

	
	The Lust to Vote
	Passion at the Polls
	A Shropshire Lass

	Mel
	                X
	
	

	Geri
	
	
	

	Victoria
	
	                  X
	


Now it’s easier to see the next step.  If Mel wrote Passion at the Polls, then Geri wrote A Shropshire Lass.  But that makes Victoria both older and younger than Mel.  So Mel wrote A Shropshire Lass:

	
	The Lust to Vote
	Passion at the Polls
	A Shropshire Lass

	Mel
	                X
	                 X
	              √

	Geri
	
	
	              X

	Victoria
	
	                  X
	              X


And now the rest is easy to fill in.  Such diagrams may not be the best way to present a proof, but they are usually invaluable aides at the discovery stage, when you are searching for a promising line to follow.

[B]   Preferred solution:
No, you can’t prove it.  Suppose there are 10  dons, of whom one is hairless, one has 1 hair, one has 2 hairs, and so on up to one with 9 hairs.  Then no two dons have the same number of hairs, and there are more dons than hairs on any one don’s head.

Comments:
Of course the result only fails because we didn’t have quite enough dons.  We only need one more, and then by the pigeonhole principle, at least two must be equally-haired.  So the result does hold if we take as premise that there are substantially more dons than hairs on any one head.  (Where substantially may be as low as two).

But Nota Very Bene Indeed:  To demonstrate that something can’t be proved, it isn’t enough to just fail to prove it.  You must produce a model( of the premises, on which it turns out false.   Our 10 dons, suitably haired, constitute just such a model.  

Notice the asymmetry between provability and unprovability.  To demonstrate provability, you of course produce a proof.  To demonstrate unprovability you produce a model.  This dichotomy is important:  Once we get more rigorous, Logic divides into two parts.  What we call Proof Theory, the study of inference and rules of reasoning, and what we call Model Theory (sometimes known as Truth Theory), our study of semantics, meaning and truth.

[C]   Preferred solution:
Alison is at 
7

Brenda is at 
1

Clarissa is at 
2

There are four different possible combinations:





1
2
7





1
3
6





1
4
5





2
3
5

If Alison lived at an even number, the other two would both live at odd numbers.  So it would not help Alison to know whether Brenda was odd or even.  So Alison must live at an odd number.  If it were 1 or 3 or 5, she couldn’t deduce the other numbers, because there would still be two or more possibilities.  So she lives at 7.  Since she has placed Brenda with too high a number, she must think Brenda is at 2, and Brenda must have claimed to be even.  So Brenda is at 1, and Clarissa at 2.

Comments:
I have made the proof deliberately compressed, so you may have to work quite hard to follow it.  Notice the crucial trick in this kind of puzzle:  the information that one of the characters knows something (even though you aren’t told  what it is that they know) or can deduce something (even though you are not told what it is that they deduce) is vital:  it allows you to cut down the possibilities.  Watch out for other problems of this sort in succeeding weeks.  I shall do my best to disguise them.

[D]   Preferred solution:

The Chaplain 

This is a variant on the Liar Paradox.  The crux is, obviously enough, the Chaplain’s offering.  If precisely two of the other statements are false, then his statement generates paradox.  If true, it will be false, and if false it will be true.  So the number of false statements from the other four suspects cannot be two.  This rules out each of the Dean, the Bursar, the Senior Tutor and the Steward (work them out, case by case).  So that means the Chaplain was caught by his own cleverness.

-oOo-

