PYTHON LECTURE NOTES 1/7/08
COMPUTER SCIENCE

What is a computer?

* a machine that holds/manipulates information of various kinds

* has memory
* programmable – computers have changeable programs

* (allows access to the internet)

Program: a precise set of instructions that tell the computer what to do
What is computer science?

* study of computers: how we make them do things, improving efficiency, how they transform input into output, manipulation & creation of programs

* study of computation itself: a computer can carry out any process we can describe precisely (more or less)… so, What can be computed? What is it, in principle, possible for a computational device to do?

* there are various computational paradigms – but they all amount to the same thing! 

Algorithm: a recipe or set of instructions for carrying out some process

Algorithm vs. program (AVP): algorithms are often given in natural language (like English) but programs are always in a programming language.  Programs are implementations of algorithms.
Why can’t computers understand English (natural language)?

* Natural language is ambiguous

* Programming languages give us absolute precision – no ambiguity at all.
How Computers Work: Hardware
* input ( processing ( output

                  --------- 
                 |  CPU - -|- -> Output
Input devices- ->|   |     |     Devices
                 |   |     |

                 |  Main <-|- -> Secondary
                 |  Memory |     Memory
                  --------- 
CPU: central processing unit.  “the brain”

Main memory (RAM - random access memory): random access (so, it’s fast); volatile (the stuff in it goes away when you turn off the computer).
Secondary memory: ROM, hard drives, flash drives, floppy disks, CDs, DVD-ROMs, etc.; permanent (survives when you turn off the computer).

How Computers Work: Software
* software = programs

* programming = writing software

* …or is there more???  Programming involves a lot of problem solving & quite a bit of attention to detail.
Why should we learn to program?

* to do things faster

* to model things that are complicated

* to understand computers

* to learn how to describe things in a precise way

* to experiment (with combinatorial stuff…)

* to develop problem-solving abilities

* to have fun!

Code: lines in a program
Coding: programming

Programming languages

* programming languages have a precise syntax – the correct way of saying things – and semantics – what those things mean.

* some programming languages: C++, Perl, Basic, Python, Fortran, COBOL, Java, Javascript, Pascal, C, Ruby.
* these are all high-level languages: a suitably trained person can easily read programs written in them.
* machine languages are low-level: virtually impossible for a person to read & get anything out of; written in 1s and 0s.
* we have compilers and interpreters to take high-level instructions and turn them into low-level machine instructions.
* a compiler takes a whole program and turns it into a sequence of machine-executable instructions all at once.
* an interpreter takes input line by line and interprets it on the fly.
Python! Why Python?

* very easy to learn and use

* runs on most operating systems

* open source

* people actually use it; it’s powerful!

READING FOR WEDNESDAY:


Introduction, Ch1, and Ch2 through p.32

