Problem Solving


Some people have argued that all human activity is some sort of problem solving – directed towards accomplishing some goal.

The Problem Space
Problem states:


A problem state is a description of the current status of all the elements of the problem, such as the position of the pieces on a chess board.


All problems have at least two states: a start state  and a goal state.

Operators:


Operators are how one moves from one state to another within a given problem. They are essentially the legal  moves or steps of the problem.

Problem space:


A problem space is there for the set of all the possible problem states and the operators that connect them.

Types of problems

Well-defined: 


Well-defined problems have a bounded  problem space.


Many well-defined problems can be solved using an algorithm, or a defined set of steps guaranteed to find a solution to the problem.

Heuristics

When an algorithm for solving a particular problem is not known, such as for a novel problem, people rely on heuristics, which are generic strategies for solving problems.

Some heuristics:

· Working forward: Onward and upward!

· Working backward: Offward and downward?

· Means-ends analysis: Reduce the distance between the current state and the goal state

· Generate-and-test: Perhaps better known as trial-and-error​.

· Hill-climbing: Always go forwards to the goal, never backwards.

Ill-defined problems:


Conversely, these are problems with, for all intents and purposes, unbounded problem spaces.


Examples: Two-string problem; candle-box problem; hat-rack problem; light-bulb problem

Insight

Many ill-defined problems are also called insight  problems because they require some insight to solve, such as by using an object in a novel fashion.

Models of insight:

· Gestalt: Insight is the result of productive thinking, i.e. thinking that creates new associations above and beyond the existing associations we have.
· Nothing special: Insight is just an extension of our normal thinking processes.
· Three-process view:
1.  Selective-encoding

2.  Selective-comparison

3.  Selective-combination

Failures of problem solving

Why do insight problems require insight? What is it that causes us to not immediately have the insight, especially given that the solution always seems so obvious in hindsight?

Problem representation:


How we move through the problem space will depend on how we represent the problem, i.e. what we recognize as a state of the problem, and particularly what we see as being the operators of the problem.

Problem isomorphs:


Isomorphic problems are problems that have the exact same problem space. This doesn’t mean that they also have the same representation.

Hindrances II
Mental sets/entrenchment:


We get locked into a particular representation or method for solving a type of problem, which then hinders our ability to go outside that representation to solve it.


Example: water jar problem

Functional fixedness:


A subset of mental sets, this is the inability to recognize that an object can have more uses than the one it is designed to serve.

Stereotypes
Negative transfer:


We try to use our knowledge of a problem that seems similar, but is in fact different, and this hinders our solving.

Aids to problem solving

There are also strategies we all try to make problem solving easier, such as trying to remember similar problems we solved in the past.

Positive transfer (analogical transfer):


Taking a solution used for a past problem that is similar to the current problem and successfully applying it.

Incubation:


Stop working on a problem and go think about it for a while.

