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The Monkey-and-Bananas Problem

In the first and the fourth exercise we will consider (variants of) the monkey-and-bananas
problem, in which there is a monkey in a room with some bananas hanging out of reach
from the ceiling, but a box is avaible that will enable the monkey to reach the bananas if
he climbs on it. Initially, the monkey is at A, the bananas at B, and the box at D. The
monkey and the box have height Low, but if the monkey climbs onto the box he will have
height High, the same as the bananas. The actions avaible to the monkey include Go from
one place to another, Climb onto an ob ect,  sh and ob ect from one place, to another,
and G as an ob ect.

er ise .1 (2 points)
Find out what is meant by the ame oblem and the ali a ion oblem. Now, think of
a style definition of the  sh operator wihtin the monkey-and-bananas problem.

robably, the definition you think of, is incorrect, because if the ob ect is to heavy, its
position will remain the same when the  sh operator is applied. Is this an example of
the ame oblem or of the ali aion oblem

er ise . ( points)
There are many ways to characteri e planners. For each of the following dichotomies,
explain what they mean, and how the choice between them a ects the e cieny and com
pleteness of a planner.

t atons aevc. lans a e.
2. 0g esst e VC. eg essi e.

3. o nd a iablesvec. nbo nd a iables.



oalode ve. a ialo de.

ys ema t VC. MNSYS ema i .

er ise . ( points)
In Figure , you see a typical problem in the anha anor G id o ld. The shapes are

Abbildung : A typical problem in the anhatten orld.

keys. The s uares with holes in them represent locks. Initially, all intersections with locks
are locked. The roboter can only move along the grid. Furthermore, it can open a locked
intersection by standing next to it with a key of the same shape as the lock, and
executing the action (). The goal is to get the box shaped key  (at position 2

) to location 3 0. Initially, the robotor is standing at position 0 0 . To do that re uires
unlocking intersection 3 , which is locked with a circular key. It does no good to try
to use a triangular key, because the only one is trapped inside a ring of triangular looked

intersections. ence the roboter must us to open 0, 3 ,or 3 , carry
the circular key to where the intersection 3  can be unlocked, then go back and
retrieve . The robotor can carry only one key at a time.

ncode the problem within the language.

er ise
In the lecture, we were talking about . In this exercise, you could gain prac

tical experiences using it. The program as well as interesting background material can be
found at

Ac uaint yourself with the program. Some of the example files added ( o,
- , - , - ) encode a variant of the monkey-and-
bananas problem.



odify the set _ of operators to _ such that the problem

_ is solvable. (3 points)

2. Recall the situation of =xercise 0. . odify the set _ of operators to

_ such that a box could only be pushed ifit is  shable. ncode a variant

_ of _ where the box is pushable. Use _ to

solve - : (3 points)
Bonus e er ise .5 - monotoni plannin (0. bonus point)

Assume propositional STRI S planning .  ropositional STRI S planning is STRI S
planning in which an initial state is a finite set of ground atomic formulas, indicating that
the corresponding conditions are initially true, and that all other relevant conditions are
initially false the preconditions and postconditions of an operator are ground literals and
the goals are ground literals. perators in this model do not have any variables. onoto
nic planning considers operators having only positive e ects and positive preconditions.

In the lecture, we have stated that the decision problem for monotonic planning, i.e. to
determine the existence of a solution is solvable in polynomial time.

Specify an algorithm with polynomial time complexity in the number of operators
solving the decision problem for monotonic, propositional STRI S planning.

To describe the computational complexity of an optimi ation problem, it is converted into
the decision problem determining whether a given bound can be achieved.

Show that it is N hard to determine the existence of a solution of operators
or less for monotonic, propositional STRI S planning, where is given as part of
the input.



