Danger lies before you, while safety lies behind

Two of us will help you, whichever you would find,

One among us seven will let you move ahead,

Another will transport the drinker back instead,

Two among our number hold only nettle wine,

Three of us are killers, waiting hidden in line.

Choose unless you wish to stay here for evermore,

To help you in your choice, we give you these clues four:

First, however slyly the poison tries to hide

You will always find some on nettle wine’s left side;

Second, different are those who stand at either end,

But if you would move onwards, neither is your friend;

Third, as you see clearly, all are different size,

Neither dwarf nor giant holds death in their insides;

Fourth, the second left and the second on the right

Are twins once you taste them, though different at first sight.

JK Rowling, Harry Potter and the Philosopher’s Stone, from chapter 16, ‘Through the Trapdoor’.

The first thing to realise is that the puzzle is different for us than for Hermione.  Hermione can see which bottle is smallest and which bottle is largest, and we can’t.  On the other hand, we know that the back bottle is at the right hand end of the line, and that the forward bottle is the smallest one, which, at the beginning, Hermione didn’t.  We also know that Hermione was able to solve the puzzle, at least for the two important bottles, which means that the total information available to her is consistent with only one solution for those bottles.

For Hermione, the puzzle is to find out which bottles contain what.  For us, it is to try to find out what the complete arrangement of potions was, and where the smallest and largest bottles were.  It’s also possible that, if we can’t completely solve those, we can still find out where the forward potion was and what was in the largest bottle.

We also need to make a couple of reasonable assumptions about what Snape means.  In Clue 1, he says: ‘You will always find some [poison] on nettle wine’s left side’.  This could mean: ‘there is always poison somewhere to the left of any nettle wine bottle’ or ‘there is *a* bottle of nettle wine with some poison to the left of it’ or ‘there is a poison bottle immediately to the left of each nettle wine bottle’.  I have taken it to mean the last.

In Clue 3 he speaks of ‘dwarf’ and ‘giant’: I have assumed this means the smallest and largest bottle respectively (the clue states that all bottles are different sizes).  Hence there is only one giant and one dwarf.

We can only use clues 1, 2 and 4 to try to solve the puzzle and, not surprisingly, they are not enough.  They whittle it down to eight possible solutions, as follows.  Label the ingredients:

Forwards: f

Back: b

Poison: p

Nettle wine: n

Number the bottles 1 – 7 left to right.

Clue 4 tells us that bottle 2 has the same ingredient as bottle 6.  They must therefore be wine or poison, as they are the only potions in more than one bottle.

Case 1: -n---n-

By Clue 1, this must be pn--pn- 

Bottle 7, the rightmost, must be different from 1 (p), and can’t be f (Clue 2), and n is all used up, so it must be b: pn--pnb

Clues 1, 2 and 4 don’t tell us anything more, so we have 2 solutions under Case 1:

pnfppnb (A)

pnpfpnb (B).

Case 2: -p---p-

This is a bit more tricky.  By Clue 1 we have 3 possibilities: there is an n to the right of one or other p, or both.  Taking them in turn:

-pn--p-, where bottle 7 is not n.

The other pn pair can only fit in positions 4 and 5, thus: -pnpnp-.  But then f must be at one of the ends, contradicting Clue 2.  So this possibility is false.

-p---pn, where bottle 3 is not n.  Bottle 1 can’t be f (Clue 2), and the remaining pn pair must be in 3, 4, 5, so these three bottles fill those middle spaces, forcing bottle 1 = b.  Hence we have two more potential solutions:

bpfpnpn (C)

bppnfpn (D).

-pn--pn is the third possibility.  Again, f must be in the middle (Clue 2), so there are four potential solutions:

bpnfppn (E)

bpnpfpn (F)

ppnfbpn (G)

ppnbfpn (H).

This has now covered all the possibilities consistent with the clues, given that we don’t know where the smallest and largest bottle were.  Note that no two of them have identical positions for both f and b, so to find these bottles is to solve the entire puzzle.

We can now consider the implications of the things Hermione tells us.  She states that (in my terminology) bottle 7 is b.  Hence only A or B can be the actual solution.

She also tells us that f is the smallest bottle, which must therefore be bottle 3 or 4.

We put ourselves in the position of Hermione trying to solve the puzzle on the basis of the clues and the visible positions of the largest and smallest bottles.

Let’s suppose that A is the solution, so bottle 3 is f.  Then, on the basis of Clues 1,2 and 4 and the fact that the bottle 3 is the smallest, any of C, E, F, G or H could have been possible, as Clue 3 states only that the smallest and largest bottles are not p.  The only way Hermione could have ruled out *all* these possibilities is if bottle 2 or bottle 6 were the largest, as they then all contradict Clue 3.  For any other bottle to be the largest would either (bottles 1, 4, 5) cause A to contradict Clue 3, or (bottle 7) let through other possibilities for f and b, so that Hermione could not have solved the puzzle.

A similar line of reasoning can be applied to B being the solution: bottle 4 is f and this is consistent with D, E or G being the solution unless either bottle 2 or bottle 6 is largest.

Thus, once we have taken everything into consideration, there are four possibilities: A (pnfppnb) is the solution, and bottle 2 is the largest; A is the solution, and bottle 6 is the largest; B (pnpfpnb) is the solution, and bottle 2 is the largest; B is the solution, and bottle 6 is the largest.

In each case, we can deduce that the largest bottle contained nettle wine, and that Hermione knew what was in every bottle, not just the two magic ones.

You could choose any of these four possibilities, and lay out seven objects of different sizes in line for a friend who hasn’t read the book, and they should be able to follow in Hermione’s footsteps and solve the puzzle. 

We can also speculate how Hermione got to the solution.  Combining Clue 4 with the observation that 2 or 6 is the largest would straightaway have told her that 2 and 6 were nettle wine.  This is my Case 1.  Observing the smallest bottle would distinguish whether A or B was the solution.

It is interesting to note that one bottle, the smallest, of the seven goes forward (Seeker), one goes back (Keeper), and two, including the largest, stick close to the other three (Beaters).  It’s harder to equate the three poison potions with Chasers.

Based on the four books we have to date, it’s a safe bet that all seven contain an element of going forward (Harry’s growth and self-discovery), an element of going back (the uncovering of hidden things from an epoch in the past), an element of death, and an element of pure entertainment.

