Programming

Basic problem solving techniques

1st lecture



0 Basic problem solvin

Summary ...

m How (to start) to think like a programmer?
m Problem solving strateqgy

m How to describe a problem at all? -
Descriptive language

m How to cook coffee? (
¢

<__—
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Thinking like programmers

m HTTLAP?
(How to think like a programmer? — HT TLAP)

Problem understanding and problem solving
Write the solution in structured form (algorithm)

Write the algorithm in (a) programming language
(JAVA)
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Thinking like a programmer ©

THE TECHNOLOGY DEMO

THE SOFTWARE
ISN'T 1007

COMPLETE.

iRdlecture
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~ www.dilbert.com

(IF IT HAD A USER )
INTERFACE YOU
WOULD SEE SOME-
THING HERE. ..

Ll

HERE.. . AND SOME-
KTIMES HERE . j—_J

..........................................
...............................

...................................
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AND THEN YOU'D
BE SAYING, "I
GOTTA GET ME
SOME OF THAT.”

a| :u-l[oa @ 2000 United Feature Syndicate, Inc.

ANY

QUESTIONS?
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0 Basic problem solving t

What is an algorithm?

m The algorithm is a rule - a finite number of
steps - which brings us to the solution of a
(mathematical) problem

It always stops !!!

m The origin of the word algorithm:
Abu Ja'far Mohammed ibn-Musa (a.k.a. al-Khwarizmi)
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Problem-solving process

high Abstraction level low

Writing the

—p| algorithm — programin_a
programming

language

Problem
solving

numeric formats,
arithmetic rules,
data storage, ...

people, activities,
objects, things, ...

>
programming
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How do we solve the problem? ©

T‘'M NOT ALLOWED TO
GET A NEW COMPUTER
UNTIL 1 GET RID OF
THIS OLD ONE.

www.dilbert.com

S.Adams

(THE TANITOR WON'T

ALLOW IT IN THE TRASH;
ONION RULES WON'T
LET ME CARRY IT TO
STORAGE. SO T BUILT

kTI—\T.S CATAPULT. | |

¢

L{quq% © 1998 United Feature Syndicate, Inc.

LIKE T ALWAYS SAY,
EVERY PROBGLEM

HAS AN ENGINEERING
SOLUTTON.
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Problem solving strategy

m HITLAP strategy:

Understand the problem
Develop a plan to solve the problem
Realize plan

Evaluate the solution (what we might have
— - _Jargatten?)_ - - - _ _ L

Describe what we have to learned in the
process of solving (this particular) problem

Explain/document solutions
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Ways of describing problems

m [n natural language
m Tackle the real problem? (third level failure)
m With diagrams, photographs, ... = visual

m By using mathematical approaches (formulae,
...) = algebraic

m With the help of physical models (in
architecture, construction, engineering, ...)

m Pseudo-code (structured natural language)
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Ways of describing problems ©

l I SPEAK ENGLISH
BUT T THINK IN
* FRENCH.

www.dilbert.com scottadams@aol.com

o«

SOMEDAY T'LL
TAKE FRENCH
LESSONS TO FIND
OUT WHAT THE
HECK I'M

THINKING.

ta, Inc
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-
Examples of problems +
description modes

m Car driving
m Ant and crumbs
m A fly and spilt juice

m Another ... mathematical task:

m morning wake up
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Let’'s brew some coffee ...

m Problem:

Let us brew some coffee and pore it in a cup
with the help of "kafetjera“

m Descriptive language:
Pseudo-code

m Solving srateqgy:
HTTLAP
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0 Basic problem solvin

Summary

m Kaj smo je pravkar naucili?
What did we just learn?
Describe a (concrete) problem
Use (HTTLAP) strategy for problem solving

A4

Think like programmers
Cook (good) coffee
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(Rllecture © Jernej Vici¢, Branko Kavsek Slide 14/1-



0 Basic problem solvi

Homework

Use HTTLAP solving strategy for the following
problem:

- “Refueling at the service station."

Which descriptive language did you use to
describe the problem and why?

How many "steps" do you have in your solution?

Did your you deliberately simplify in you solution /
released?
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