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Problem Solving
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problem solving.

¢ the ability to formulate problems,
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PrOblem S OlVlng ¢ think creatively about solutions,
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by Kittipitch Kuptavanich * and express a solution clearly and accurately.
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Abstraction: Divide and conquer:
* unTaraInszuusnaas (model) ualdani luldnussuuae * wiTawlnal 9 Nennuazsudanasiwilanides 9 dunlyla
solving the problem in a model of the system before applying it to the real breaking down a large, complex problem into smaller, solvable problems
system Hypothesis testing:
Analogy: . * MInadauFNNAgIN: AsFNNAZIK wamadungvasTymiduldlauas
* shuwaa/maauiluviiaaanwanly a398aulagn13Nga (prove #3a disprove)
using a solution that solves an analogous problem assuming a possible explanation to the problem and trying to prove (or, in

Brainstorming: some contexts, disprove) the assumption
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(especially among groups of people) suggesting a large number of 2H9FIHIIA
solutions or ideas and combining and developing them until an optimum approaching solutions indirectly and creatively

solution is found




Problem Solving Techniques [ 3] Problem Solving Techniques [4]

Means-ends analysis: Reduction:
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choosing an action at each step to move closer to the goal transforming the problem into another problem for which solutions exist

Method of focal objects:
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synthesizing seemingly non-matching characteristics of different objects into employing existing ideas or adapting existing solutions to similar
something new problems
Morphological analysis: Root cause analysis:
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assessing the output and interactions of an entire system identifying the cause of a problem

Proof: .
Trial-and-error:
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try to prove that the problem cannot be solved. The point where the proof fails will
be the starting point for solving it 7
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testing possible solutions until the right one is found 8

Problem-Solving with Programming Step 1: Understand the Problem

First, you have to understand the problem ﬁ'muﬂﬂ'zywl‘lﬁfm%%
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After understanding, then make a plan. . ﬁngnuaaﬁ’w;ﬁaamn a'mﬁwi'n}'mauagiuﬁ'a
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Carry out the plan. * Tangdldmazls wialiuansigoesls
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Look back on your work. How could it be better~ i lolalws
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Step 1: Understand the Problem [2]
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Step 2: Devise a Plan
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Step 2: Devise a Plan
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¢ Abstraction, analogy, reduction, trial-and-error, proof, etc...
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® Future concerns (after more CS courses): usability,
accessibility, security, privacy, testability, reliability, scalability,
compatibility, extensibility, durability, maintainability,
portability, provability, ...
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Step 3: Carry out the Plan

Translate your solution into code
o @ A 19 1A
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* I suaTamanTaw luaidwiTawian top-down design
(Divide and Conquer)

wﬂaanaguf’fﬂtywl (robotically and manually)
°* MINIHVDULVA Uaz NQY (class) VDY input

° 42NN case ANLIRAT 9 LA KI1IA8 0 K32 input Faualval
<
NN ) WIDLANNIN )

14



204111: Fundamentals of Computer Science

Step 4: Examine and Review
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Divide and Conquer [2]
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Divide and Conquer

1138 Divide and Rule
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Top-Down Design (Divide-and-Conquer)
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Write functions top-down
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Assume helper functions already exist!

N7 test function anntanlylval
Test functions bottom-up

* Taisin function 1o 9 aiFanld auninazr1wnns test adfinan
Do not use a function before it has been thoroughly tested

Tunsufiidaansnidamw stub function a11E52A3 17821 top-down
design

Practicality: May help to write stubs (simulated functions as temporary
placeholders in top-down design)
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¢ http://en.wikipedia.org/wiki/Problem solving

¢ http:/len.wikipedia.org/wiki/How to solve it

¢ http://www.kosbie.net/cmu/spring-12/15-

112/handouts/notes-problem-solving.html
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