1 A Logical Problem

A prison warden has three prisoners summoned and announces to them the following:

" | have here five discs differing only in color:_three white and rwo black. Without letting you know
which | have chosen,| shall fasten one of them to each of you between his shoulders; outside, that
is, your direct visual field.

At that point, you will be left at your leisure to consider your companions and their respective
discs. The first to be able to deduce his own color will be the one to benefit. His conclusion,
moreover, must be founded upon logical and not simply probabilistic reasons. "

How can the subiects solve the problem?

The Classical Solution

Case 1l Two blacks one white: A is white, B, C are black
Step 1.1 A announces 'l know my color’ Reasoning:

Step 1.2 B, C announce 'l know my color' Reasoning:

Case 2 Two whites one black: A is black, B, C are white
Step 2.1 A, B, C announce 'l do not know my color’
Step 2.2 B, C announce 'l know my color'

Reasoning of B: If | were black, we would be in Case 1, therefore C would have announced

'l know my color' at Step 2.1.

Reasoning of C:

Step 2.3 A announces 'l know my color'

Reasoning of A: If | were either white or black, my announcement at Step 2.1 would have been
'l do not know my color' ; and the same holds for B and C. Therefore, if we are all white we would
all have, after Step 2.1, the same information we had at the beginning. So B, C could not have

announced 'l know my color' at Step 2.2.

Alternative reasoning of A:
After Step 2.1 everybody knows that at most one is black (by Case 1).
Since B, C announce 'l know my color' at Step 2.2. they must have used that information to reach

their conclusion; if | were white no conclusion would be reached, therefore | must be black.



Case 3 Three whites: A, B, C are white
Step 3.1 A, B, C announce 'l do not know my color'

Step 3.2 A, B, C announce 'l do not know my color'
Step 3.3 A, B, C announce 'l know my color'

Reasoning of A: If | were black, we would be in Case 2 so B, C
could not have announced 'l do not know my color' at Step 2.2.

Reasoning of B: Reasoning of C:
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[MpoTEIVOUEVEG AOKNAOEIG

1 >uptmAnpwoTe Tov CUANoyIouO Twy B, C oT1o Step 1.2.

2 a EgnyeioTe yiaTi o1 TTaikTeG OgV gival o€ BEon va Bpoulv To Xpwua Toug HeTa To Step 3.1.

B E&nycioTe yia 016 Adyo ol TTaikTeG €ival og BEon va Bpouv To Xpwua Toug PETA To Step 3.2,
TTapOAo TTou N TTAnpo@opia TTou TTApav o€ auto 1o BAPa (A, B, C do not know their color) ptTOpEi
va BewpnBei wg Non yvwoTh, Yetd 1o Step 3.1.

3 Reasoning About Knowledge Exercise 1.3.

4 Egeraote To Muddy Children Puzzle otav k=2 (dUo Aepwpuéva TTaiddakia).
Méoeg eTavaAqYeIg TNG EpwTNONG Tou TTatépa xpeldlovTal yia va kataAdBouv 0Aa Ta TTaidAaKia
av gival Aepwpéva; MNMoloug cuANoyIoPoUG KAVouy;



