What is computation

Introduction to Programming Language



What Does A Computer Do

e Fundamentally:

olr

e performs calculations A|£H0| S A 7
e a billion calculations per second! =& = A 7l 9| A| Ak 7t
* remembers results X| &S5 7H0| A&
e 100s of gigabytes of storage!
 What kinds of calculations? H4t2| F 72
e built-in to the language &10{ 7t Mot HH

* ones that you define as the programmer Z 2 12| H 7} HOo|ot HH
o)

« Computers only know what you tell them A|7!



Types Of Knowledge

« declarative knowledge is statements of fact. 41 ¢

e imperative knowledge is a recipe or “how-to”. &
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A numerical Example

e square root of a number x is y such that y*y = x X|l& 2| A4t

e recipe for deducing square root of a number x (16) M|&= = Al AHe| &
1. Start with a guess, g =5
2. If g*gis close enough to x, stop and say g is the answer X| &= 0| H|==6}H T =&
3. Otherwise make a new guess by averaging g and x/g M 22 =& 2t A4
4

Using the new guess, repeat process until close enough H| =Sl & [fj 77} X| i

———

16/3 4.17
4.17 17.36 3.837 4.0035
4.0035 16.0277 3.997 4.000002
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What is a recipe

1. Sequence of simple steps th=2 BHA

2. flow of control process that specifies when each step is executed S &

MoZt 28

3. ameans of determining when to stop S & X710| 2

1+2+3=analgorithm ! ¥ 377t €1 2|F2| HO
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Computers are machines

* How to capture a recipe in a mechanical process 7| Al & 2+ &

1. fixed program computer: Calculator 178 T2 2 HFEH: AL

2. Stored Program computer: machine stores and executes instructions
MNEE 20l ARH: Y B0 2
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Basic Machine Architecture

\131V[0]344
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OUTPUT
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Stored Program Computer

« Sequence of instructions stored inside computer 7 E Of| A& =l H&H 9|
A

4 240

e built from predefined set of primitive instructions 7| =& HHo| xto 2 HO| &

1. arithmetic and logic =2l 1f =2| A| At
2. simple tests ZFEEoF HA}

3. moving data 0| O|E{2| O| =&

e special program (interpreter) executes each instruction in order = &2t
T2l )M 7 2 Y N
e use tests to change flow of control through sequence BAIE S0 &= X0t

e stopwhendone Lt 2 = T =



Basic Primitives

e Turing showed that you can compute anything using 6 primitives
F20| 671X 7|2 HHO|H OfH A0| = At = ATt S H

* Move left, Move right, Print, Scan, Erase, Do nothing

e if you are interested to learn more about it: reference or small video

 modern programming languages have more convenient set of primitives
S =21y Qo= & 4 et 7[Z B80S0 US

e can abstract methods to create new primitives A 7|2 @& Ot=7| 7t

e anything computable in one language is computable in any other
programming language 2f O£ AL 750t A2 CHE Q1O|0|A =
AL 7ts


http://www.alanturing.net/turing_archive/pages/reference%20articles/Turing's%20O-Machines.html
https://youtu.be/gJQTFhkhwPA

Creating Recipes

e a programming language provides a set of primitive operations 7| &= & & 0f
SERUPSESE=

e expressions are complex but legal combinations of primitives in a
programming language A 0| S&SIHELE 7|2 B 0| M off A
s

e expressions and computations have values and meanings in a programming

language A I AMO| = 440 |07} Y=



Aspects of Languages

e Primitive constructs: Syntax and Semantic = & 1t 2| O]
o Syntax: Defines the grammar == 2

e Semantic: is the meaning associated with syntactically correct symbols with no

semantic errors AL El HZ=0| 2|0[0]| &=X| =20

e English/Korean: Words TH0{
o Ot X| Z}Et0f| = O] Z7F4ICF — syntactically valid but semantically not correct
o OF7| 27| Cf2] - not syntactically valid

 Programming Language: Numbers, Strings, Simple operators <At = A}, H AKX}
e 3.14*8 — syntactically valid

e “hi”5 — not syntactically valid



Aspects of Languages

e Natural languages have IIHI“A"@

many meanings
A0 = LA 20| E 4=

X

* Programming Languages have
only one meaning but may not
be what programmer intended
m2aefY ools QY

o|n|Et &=

43 & LaughingSock Iintematianal Ircsalst. by UFS Inc, 2008

“This reading lamp hasn’t uttered
a word since | bought it!”



Where things go wrong

e syntactic errors &= 2 25
e common and easily caught &l Al 1 & = UZ
=

e static semantic errors 3™ O|0| @ =

 some languages check for these before running program 2|0| 7} &=X| O| 2|
AASH | = &

e can cause unpredictable behavior 0| & =758t L&

* no semantic errors but different meaning than what programmer intended
QEILYUXIP ZE M| o=t CHE = RUS

* program crashes, stops running 2%, H&

e program runs forever £t Ht= A3

« program gives an answer but different than expected 0| & 2| 2| Z 1}
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