Some solutions and some more hints with respect to Homework 6.

1. Define Φc in the previous slide when Φ is non-deterministic.

Let Φ be a non-deterministic transition function from a state to a set of states when executing an action, as defined in the set 2-1, slides 6 and 7.

 For a non-sensing action a, and σ = <s, Σ> 

 in a non-deterministic environment, Φc(a, σ) is defined as 

{ <s’, Σ’> |   s’  ( Φ(a, s),  and  Σ’ =  {s* | s* (  Φ(a, s”) for some s” ( Σ} }.
For a sensing action a, and σ = <s, Σ>, Φc(a, σ) is defined the same way as in the case when Φ  is deterministic function.
2. Let a conditional program be a program consisting of action sequences and if–then–else statements. Formally define the syntax of a conditional program.

Hint: Similar to Definition 6 of the ``Formulating diagnostic … ’’ paper.
3. Define when a conditional program P achieves a goal g (where g is a fluent literal) with respect to Φc (based on a given domain description with sensing actions) and a set of possibly incomplete observations about the initial state.
Hint: Similar to Definition 8 of the ``Formulating diagnostic … ’’ paper.

4. Show using figures that the conditional program P1 in slide 2 (Set 3) does not achieve the goal open while the conditional program P2 in slide 2 (Set 3) does achieve the goal P2.

a) Conditional program P1 does not achieve the goal open
P1: If (locked then push_door else flip_lock; push_door
Hint: Show all the c-states and transition between them. Mark the initial c-states.
In both the initial c-states  (locked  is not known, hence the plan can not be executed

further.
b) Conditional program P2 does achieve the goal open
P2: sense_locked;
If (locked then push_door else flip_lock; push_door
Hint: Show all the c-states and transition between them. Mark the initial c-states. Regardless of which of the two initial states you start from  after executing sense-lock you will reach states from where the rest of the program can be successfully executed leading to the c-states (at the end) where the door is open (and the agent knows it).










































































































































































































