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1. Consider Boolean variables Toothahe, Cavity and Cath and the followingprobability distribution for them:

toothache ¬toothache
catch ¬catch catch ¬catch

cavity 0.108 0.012 0.072 0.008
¬cavity 0.016 0.064 0.144 0.576Calulate following probabilities based on the distribution:(a) P (toothache)(b) P (toothache|cavity)() P (cavity)(d) P (cavity|toohache ∨ catch)2. After your yearly hekup, the dotor has bad news and good news. Thebad news is that you tested positive for a serious disease, and that thetest is 99% aurate (i.e., the probability of testing positive given thatyou have the disease is 0.99, as is the probability of testing negative giventhat you don't have the disease). The good news is that this is a raredisease, striking only one in 10000 people. Why is it good news that thedisease is rare? What are the hanes that you atually have the disease?(R&N, Exerise 13.8)3. Use the axioms of proability to derive an expression for P (φ↔ ¬ψ) whihis solely based on probabilities P (φ), P (ψ), and P (φ ∧ ψ). Note that φand ψ above are arbitrary propositional sentenes.4. Three prisoners, A, B, and C, are loked in their ells. It is ommonknowledge that one of them will be exeuted the next day and the otherspardoned. Only the governor knows whih one will be exeuted. PrisonerA asks the guard a favor: �Please ask the governor who will be exeuted,and then take the a message to one of my friends B and C to let him knowthat he will be pardoned in the morning.� The guard agrees, and omesbak later and tells A that he gave the pardon message to B.(R&N, Exerise 13.16)What are A's hanes of being exeuted, given this information?


