Modeling Challenge : Missionaries and

Cannibals State Space Problem Solver

Problem:

Three missionaries and three cannibals, along with one boat that fits at most two
people ( and requires at least one for operation), are on the left bank of a river. The
most salient thing about missionaries and cannibals in “cohabitation” is that if ever
the cannibals in any one spot (left bank, right bank, on the boat outnumber the
missionaries, the outnumbered missionaries will be consumed — eaten! The goal of
this problem is to get all six individuals safely across the river from the left bank to
the right bank.

Objects of the State World:
MMMCCCB
3 missionaries, 3 cannibals, 1 boat, a left river bank, and a right river bank.

C represents a cannibal, M represents a missionary, and B represents the location
of the boat.

Representation of a State of the World:

L<M C B>R<M C B>

A state of the world is represented as 2 lists :

L is the left bank.

R is the right bank.

C represents the location’s amount of cannibals.

M represents the location's amount of missionaries.
B is 1 when the boat is on the shore and 0 when it is on the opposite shore.



The State Space Description:
Initial State: Goal State:
L<331>R<000> L<000>R<33 1>

State Space Operands:

1 Cannibal goes left:
LIC L<MCB> R<MCB>=>L<M(C-1)(B-1)> R<M (C+1) (B+1)>

2 Cannibals go left:
L2C L<MCB> R<MCB>=>L<M(C-2)(B-1)> R<M (C+2) (B+1)>

1 Missionary goes left:
LIM L<MCB> R<MCB>=L<(M-1)C (B-1)> R<(M+1)C (B+1)>

2 Missionaries go left:
L2M L<MCB> R<MCB>=>L<(M-2)C (B-1)> R<(M+2)C (B+1)>

1 Cannibal goes right:
RIC L<MCB> R<MCB>=>L<M (C+1) (B+1)> R<M(C-1) (B-1)>

2 Cannibals goes right:
R2C L<MCB> R<MCB>=L<M (C+2) (B+1)> R<M (C-2) (B-1)>

1 Missionary goes right:
RIM L<MCB> R<MCB>=L<(M+1)C (B+1)> R<(M-1)C (B+1)>

2 Missionaries go right:
R2M L<MCB> R<MCB>=>L<(M+2) C(B+1)> R<(M-2)C (B+1)>

1 Cannibal and 1 Missionary go left:
LMC L<MCB> R<MCB>=>L<(M-1)(C-1) (B-1)> R<(M+1) (C+1) (B+1)>

1 Cannibal and 1 Missionary go right:
RMC L<MCB> R<MCB>=>L<(M+]) (C+1) (B+1)> R<(M+1) (C+1) (B+1)>



State Space Graph (Including At L.east One Solution):
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