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Ako vyzerá program v Smalltalku? 
Neexistuje main(). 

7UHED�QDSURJUDPRYD �QLHNR NR�REMHNWRY�VSROX�V�SUtVOXãQêPL�PHWyGDPL��IXQNFLDPL���$SOLNiFLD�
MH�PQRåLQD�Y]iNRPQH�S{VRELDFLFK�REMHNWRY��3 UtS��WUHED�XUREL �QHMDNp�RNLHQND��3 URJUDP�VD�
VS~ã D�]�PHQX��DOHER�Y\NRQDQtP�QHMDNêFK�SUtND]RY�]DYRODQêFK�]�LQêFK�DSOLNiFLt� 
1DSU��SURJUDP�NQLåQLFD�SR]RVWiYD�]� 
- objekty: Library, Reader, Book a Borrowing  

- metódy ako napr.: zaevidovanie/odevidovanie novéhR�þLWDWH D��QRYHM�NQLK\��Y\SRåLDþDQLH�
knihy, vrátenie knihy. Tieto sú implementované vo vytvorených objektoch, t.j. nie sú 
samostatne stojace. 

- RNLHQND��YR�YêYRMRYRP�SURVWUHGt�VD�Y\WYRULD�RNQi�SUH�NQLåQLFX��Y�NWRUêFK�MH�PRåQp�SUH]HUD �
NQLåQLFX�D�UREL �QHMDNp�þLQQRVWL�V�NQLåQLFRX 

- ]DEH]SHþt�VD�VSXVWHQLH�NQLåQLFH��QDSU��VWODþHQtP�QHMDNpKR�WODþtWND� 
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Malý kus kódu 

0DOp�N~VN\�NyGX�MH�PRåQp�VS~ã D �DM�EH]�
WRKR��åH�E\�H[LVWRYDO�QHMDNê�REMHNW� 
1DSU��YêSRþHW�IDNWRULiOX� 
 
"100 factorial" 
| result | 
result := 1. 
1 to: 100 do: [:i | result := result * i]. 
^result 
 

 

 

 

 

Prostredie Smalltalku je 
]YlþãD�W]Y��LQNUHPHQWiOQ\�
interpréter.  
Nerobia sa exe súbory. 
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Základná syntax 

 
34   SmallInteger 

1.56e-3   Float 

93326215443944152681699   LargeInteger 

‘a string’ ‘a string’  String 

#next   Symbol 

$c ‘c’  Character 

true   True 

false   False 

nil   UndefinedObject 

#(-25 ‘a string’ $c)   Array 

3 + 4 3 + 4 7 SmallInteger 

5 factorial factorial(5) 120 SmallInteger 

16.79 rounded round(16.79) 16 SmallInteger 

3 negated -3 -3 SmallInteger 

‘abcdef’ size size(‘abcdef’) 5 SmallInteger 

‘abc’ ~= ‘def’ ‘abc’ <> ‘def’ true True 

28 gcd: 12 gcd(28, 12) 4 SmallInteger 

#(-25 ‘a string’ $c) at: 2 x[2] ‘a string’ String 

5 between: 3 and: 12 between(5, 3, 12) true True 

 
- unary message 
- binary message 
- keyword message 
- literal 
 
2 factorial negated (2 factorial) negated 

3 + 4 * 6 + 3 ((3 + 4) * 6) + 3 

15 gcd: 32 // 3 15 gcd: (32 // 3) 

2 factorial + 4 (2 factorial) + 4 

5 between: 1 and: 3 squared + 4 5 between: 1 and: ((3 squared) + 4 

4 factorial gcd: 4 * 6 (4 factorial) gcd: (4 * 6) 
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Kaskádna správa 

| array | 
array := Array new. 
array at: 1 put: ‘prvy’; 
 at: 2 put: ‘druhy’; 
 at: 3 put: ‘treti’; 
 at: 4 put: ‘stvrty’; 
 at: 5 put: ‘piaty’. 
array 

Polymorphism, Dynamic Binding 

5 + 100 105 

(60@400) + 100  160 @ 500 

(60@400) printString  '60 @ 400' 

1234 printString  '1234' 

New objects 

Array new: 10  (nil nil nil nil nil nil nil nil nil nil) 

Point x: 60 y: 100  60 @ 100 

Rectangle left: 1 right: 640 top: 1 bottom: 480  1 @ 1 corner: 640 @ 480 

Rectangle origin: 1@1 extent: 640@480  1 @ 1 corner: 641 @ 481 

ReadStream on: 'Unrecoverable error'  a ReadStream 

1 to: 10   Interval(1 2 3 4 5 6 7 8 9 10 ) 

 

array je lokálna premenná 
tohoto kódu; 
QLH�MH�XUþHQê�W\S�SUHPHQQHM� 
MH�WR�SRLQWHU�QD� XERYR Qê�
objekt 
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Control Structures 

2<3 
 ifTrue: [’dva je mensie ako tri’] 
 ifFalse: [’dva nie je mensie ako tri’] 

 ’dva je mensie ako tri’ 
’abc’ = ’abc’ ifTrue: [’rovnake retazce’] 

’rovnake retazce’ 
"30 factorial" 
| result mul | 
result := 1. 
mul := 0. 
[ mul := mul + 1. 
 mul <= 30 ] whileTrue: [ result := result * mul]. 
^result 

 265252859812191058636308480000000 
"30 factorial" 
| result mul | 
result := 1. 
mul := 0. 
[ mul := mul + 1. 
 mul > 30] whileFalse: [ result := result * mul]. 
^result 

  265252859812191058636308480000000 
"30 factorial" 
| result | 
result := 1. 
1 to: 30 do: [:i | result := result * i]. 
^result 

 265252859812191058636308480000000 
"30 factorial" 
| result | 
result := 1. 
(1 to: 30) do: [:i | result := result * i]. 
^result 

 265252859812191058636308480000000 
"30 factorial" 
| result mul | 
result := 1. 
mul := 1. 
30 timesRepeat: [  
 result := result * mul. 
 mul := mul + 1 ]. 
^result 

 265252859812191058636308480000000 
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"Loking up primes" 
| all n | 
n := 100. 
all := Array new: n. 
1 to: n do: [:i | all at: i put: i ]. 
2 to: n sqrt do: [:i | 
 (all at: i) notNil ifTrue: [ 
  2 * i to: n by: i do: [:j | all at: j put: nil] ] ]. 
all select: [:i | i notNil ] 

 (1 2 3 5 7 11 13 17 19 23 29 31 37 41 43 47 53 59 61 67 71 73 79 83 89 97) 

Úlohy 

&YLþHQLH�������� 1DStãWH�NyG�QD�YêSRþHW�)LERQDFFLKR�þtVHO� 
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Classes 

Stav 

Magnitude subclass: #ComplexNr 
    instanceVariableNames: ’real imaginary ’ 
    classVariableNames: ’’ 
    poolDictionaries: ’’ 
 

struct { 
 real: float; 
 imaginary: float 
} complexnr; 
 

c1 := ComplexNr new struct complexnr c1, c2; 
 

 c1.real 
 

 

Trieda je podobná štruktúram v c: definuje typ, ktorý ma 
pomenované premenné. 

Na rozdiel od c, definuje trieda aj správanie, t.j. má 
LPSOHPHQWRYDQp�IXQNFLH��NWRUp�VD�GDM~�DSOLNRYD �LED�SUH�REMHNW\�
tohoto typu. 

Objekt daného typu sa nazýva inštancia tejto triedy. 

Premenné real a imaginary sa nazývajú LQãWDQþQp�SUHPHQQp. 

Triedy a inštancie 

Dva typy objektov: triedy a netriedy. 
7ULHG\�P{åX�PD �LQãWDQFLH� 
Inštancie tried vznikajú napr.: 
ComplexNr new 
 
Inštancie majú svoj vlastný stav. 

Inštancie sa správajú tak, ako im to 
GHILQXMH�WULHGD��W�M��YHGLD�GHILQRYD �WLH�
funkcie, ktoré sú definované v triede. 

 

QLH�MH�XUþHQê�W\S�SUHPHQQêFK�
real a imaginary; 
sú to pointre na� XERYR Qê�
objekt 

ComplexNr

real : Number
imaginary : Number

stav objektu 
je skrytý 

classclassclass

ComplexNr

real : Number
imaginary : Number

real : 100
imaginary : 250

real : 2.35
imaginary : -170

real : 14
imaginary : 1.5e5
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Správanie 

Správanie objektu vytvárajú jeho metódy. 

Metódy programujeme vo vývojovom 
prostredí. 

0HWyG\�P{åX�E\ �WULHGQH�D�LQãWDQþQp� 
Podstatné pre objekty je ich správanie. 

 
 
ComplexNr class publicMethods  
 
real: num1 imaginary: num2 
 ^(self new) 
  real: num1; 
  imaginary: num2 
 
ComplexNr publicMethods  
 
imaginary 
 ^imaginary 
 
imaginary: aNumber 
 imaginary := aNumber 
 
real 
 ^real 
 
real: aNumber 
 real := aNumber 
 
Príklad: 
"Definujeme globalnu premennu" 
Smalltalk at: #C1 put: (ComplexNr real: 10 imaginary: 55) 
 
C1 real  

10 
C1 imaginary  

55 
C1 real: -20  

a ComplexNr 
C1 real  

-20 
 

Pseudo-premenná self 

ComplexNr
real : Number
imaginary : Number

$real:imaginary()
real()
real:()
imaginary()
imaginary:()
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DOãLH�PHWyG\ 

ComplexNr publicMethods  
 
abs 
 "Answer absolute value for receiver." 
 ^(real * real + (imaginary * imaginary) ) sqrt 
 
+ aComplexNr2 
 "Adds two complex numbers." 
  ^ComplexNr  
   real: (real + aComplexNr2 real) 
   imaginary: (imaginary + aComplexNr2 imaginary) 
 
inverse 
 "Answer inverse value. Answer copy of receiver." 
 ^self copy inverseAtPlace 
 
printOn: aStream 
 "Prints receiver in form: 2 + 3i ." 
 aStream nextPut: $(. 
 real printOn: aStream. 
 aStream nextPutAll: ’ + ’. 
 imaginary printOn: aStream. 
 aStream nextPutAll: ’i )’ 
 
ComplexNr privateMethods  
 
inverseAtPlace 
 "Answer inverse value. Do it in receiver." 
 imaginary := imaginary negated 
 
Number publicMethods 
 
i: aNumber 
 "Create a complex number." 
 ^ComplexNr real: self imaginary: aNumber 
 
C1 abs 

??? 
C1 

(-20 + 55i ) 
10 i: 55  

(10 + 55i ) 
(1.56 i: 2) + (14 i: 3.55e-1)  

(15.56 + 2.355i ) 
(1.56 i: 2) + (14 i: 3.55e-1) inverse  

(15.56 + 1.645i ) 

0HWyG\�P{åX�E\ �
public a private. 
Významné len pre 
programátora. 
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Úlohy 

&YLþHQLH�������� 1DStãWH�PHWyGX�SUH�QiVREHQLH�NRPSOH[QêFK�þtVHO� 

Správy vs. metódy 

ComplexNr publicMethods  
+ aComplexNr2 
 "Adds two complex numbers." 
  ^ComplexNr  
   real: (real + aComplexNr2 real) 
   imaginary: (imaginary + aComplexNr2 imaginary) 6SUiYD�YåG\�YUDFLD�QHMDNê�YêVOHGRN��ýDVWR�MH�WR�VHOI� 
Správa –�KRYRUt�REMHNWX��þR�Pi�XUREL � 
Metóda – definuje ako sa správa vykoná. 

Zapuzdrenie 

Encapsulation 

Stav objektu je neprístupný. 

6�REMHNWRP�YLHP�VSROXSUDFRYD �OHQ�SURVWUHGQtFWYRP�
správ, ktorým rozumie. 

Správanie objekWRY�MH�QDMG{OHåLWHMãLH��1LH�MH�G{OHåLWê�W\S�
REMHNWX��DOH�þL�YLH�Y\NRQD �WR��þR�SRWUHEXMHP� 
6NU\Wp�E\�PDOL�E\ �DM�MHKR�Y] DK\�N�LPêP�REMHNWRP��
9ãHWNR��þR�RG�REMHNWX�SRåDGXMHP��E\�PDO�YHGLH �Y\NRQD �
on sám. 

 

Toto 
celé je 
metóda 

Správy sú: 
- real:imaginary: 
- real 
- imaginary 

aComplex
real : 100
imaginary : 250

real

imaginary

+
*

abs

inverse

printOn:



$NR�QDStVD �SURJUDP�Y�6PDOOWDONX 

+LHUDUFKLD�WULHG��GHGLþQRV  
Triedy tvoria hierarchiu. Hierarchia tried sa vytvára definovaním nadtriedy pre triedu. 

9�6PDOOWDONX�QLH�MH�YLDFQiVREQi�GHGLþQRV � 
Trieda dedí od svojej nadtriedy: 

- VWDY��W�M��YãHWN\�LQãWDQþQp�SUHPHQQp 
- VSUiYDQLH��W�M��LQãWDQFLD�YLH�Y\NRQD �YãHWNR��þR�MH�GHILQRYDQp�Y�MHM�WULHGH�D nadtriedach. 

'HGLþQRV �MH�SRGVWDWQi�þUWD�REMHNWRYHM�RULHQWiFLH��6\VWpP\�EH]�GHGLþQRVWL�QLH�V~�REMHNWRYp� 
'HGLþQRV �]QDþQH�]Y\ãXMH�]QRYXSRXåLWH QRV �NyGX�Y�6PDOOWDONX� 

Príklad Magnitude 

Magnitude definuje tieto metódy: 

<, <=, >, >=, between:and:, min:, max: 

3RGWULHG\�PXVLD�UHLPSOHPHQWRYD �PHWyG\�� 
=, < 
Magnitude publicMethods 
< aMagnitude 
 "Answer a Boolean indicating true if the 
  receiver is less than aMagnitude; 
  answer false otherwise." 
 self subclassResponsibility 
 
>= aMagnitude 
 "Answer a Boolean indicating true if the 
  receiver is greater than or equal to 
  aMagnitude; answer false otherwise." 
 ^(self < aMagnitude) not 
 
Number definuje napr. tieto metódy: 

+, -, *, /, //, \\, cos, sin, arcCos, arcSin, ceiling, 
asInteger, ln, log, negative, positive, sqrt, 
timesRepeat:, to:by:, … 

Podtriedy musia samozrejme niektoré z nich reimplementova � 
Number publicMethods 
+ aNumber 
 "Answer a type of Number that is the sum of the receiver 
  and the argument, aNumber." 
 self subclassResponsibility 

Magnitude

porovnania()

Number

aritmetika()

Float Fraction
nominator : Integer
denominator : Integer

Integer

LargeIntegerSmallInteger

Object

ComplexNr
real
imaginary
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arcSin 
 "Answer an instance of Float which is the 
  arc-sine of the receiver, an angle measured 
  in radians." 
 ^self asFloat arcSin 
 
abs 
 "Answer a type of Number that is the absolute 
  value of the receiver." 
  (self < 0 ) 
  ifTrue: [^0 - self]. 
  ^self 
 

SmallInteger redefinuje niektoré metódy: 
SmallInteger publicMethods 
+ aNumber 
 "Answer a type of Number that is the sum of the receiver 
  and the argument, aNumber. 
  Fail if aNumber is not a type of Number." 
 <primitive: VMprSmallIntegerPlus> 
 
< aNumber 
 "Answer a Boolean indicating true if the receiver is less 
  than the argument, aNumber; otherwise answer false. 
  Fail if aNumber is not a type of Number." 
 <primitive: VMprSmallIntegerLessThan> 
 

9\K DGiYDQLH�PHWyG 

ýR�VD�VWDQH�YR�YLUXiOQRP�VWURML��NH �Y\NRQiP�3+4: 

• Objektu 3, ktorý je typu SmallInteger je poslaná správa + s argumentom 4. 

• Opýta sa príjemcu na jeho triedu. Je to SmallInteger. 

• V SmallInteger�K DGi�PHWyGX�SUH�VSUiYX�+. 

• 9\K DGDQ~�PHWyGX�Y\NRQi��Y�WRPWR�SUtSDGH�MH�WR�SULPLWtYD� 
• Vráti výsledok vykonanej metódy. 

Niektoré metódy sú 
implementované ako 
primitívy, t.j. nie sú 
napísanmé v Smalltalku, ale 
ich implementácia je 
V~þDV RX�YLUWXiOQHKR�VWURMD� 

Magnitude a Number sú 
abstraktné triedy. 
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ýR�VD�VWDQH�YR�YLUXiOQRP�VWURML��NH �Y\NRQiP�3>=4: 

• Opýta sa príjemcu na jeho triedu. Je to SmallInteger. 

• V SmallInteger�K DGi�PHWyGX�SUH�VSUiYX�>=��1HQiMGH�MX��SUHWRåH�WULHGD�SmallInteger 
správu >= neimplementuje. 

• Opýta sa na nadtriedu pre SmallInteger. Je to Integer. 

• V Integer�K DGi�PHWyGX�SUH�VSUiYX�>=. Nenájde ju. 

• Opýta sa na nadtriedu pre Integer. Je to Number. 

• V Number�K DGi�PHWyGX�SUH�VSUiYX�>=. Nenájde ju. 

• Opýta sa na nadtriedu pre Number. Je to Magnitude. 

• V Magnitude�K DGi�PHWyGX�SUH�VSUiYX�>=. Vykoná nájdenú metódu. 

• Pri vykonaní metódy >= sa vykoná 3<4 a vráti sa negácia výsledku. Posiela sa metóda < 
objektu self�þR�MH�smallInteger 3. SmallInteger má implementovanú metódu <, preto ju 
vykoná. 

Pseudo-premenná super 

ComplexNr new  
(nil + nili ) 

 

Máme problém: Pre ComplexNr�FKFHPH�Y\WYRUL �WULHGQX�PHWyGX�new tak, aby vytvorená 
inštancia mala nastavené hodnoty real a imaginary na 0. 
ComplexNr publicMethods 
new 
 "Create instance, which instance variables are initialized." 
 ^(super new) 
  real: 0; 
  imaginary: 0 
 
Pseudo-premenná super�GHILQXMH��åH�SRVODQi�PHWyGD�VD�Pi�]DþD �Y\K DGiYD �RG�QDGWriedy. 
7DNWR�MH�PRåQp�UHGHILQRYD �URYQDNR-pomenované metódy v podtriedach. 
ComplexNr new  

(0 + 0i ) 
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Úlohy 
&YLþHQLH�������� 3+4 
ýR�MH�PHVVDJH�VHOHFWRU��PHVVDJH��UHFHLYHU��DUJXPHQW��UHVXOW" 

&YLþHQLH�������� array at: 1 put: ‘hello’ 
ýR�MH�PHVVDJH�VHOHFWRU��PHVVDJH��UHFHLYHU��DUJXPHQW��UHVXOW? 

&YLþHQLH�������� ýR�YUiWL�QDVOHGXM~FL�NyG� 
| array | 
array := #(#xyz #(1 2 3) ’hello’ -12.34) 
^array at: 2 
 

&YLþHQLH�������� ýR�YUiWL�QDVOHGXM~FL�NyG� 
3 + 4 * 5 + 2 + 1 
 
&YLþHQLH�������� .WRUp�]iWYRUN\�V~�QDGE\WRþQp� 
(( 3 + 4 ) + ( 2 * 2 ) + ( 2 * 3)) 
 
&YLþHQLH�������� ýR�YUiWL� 
5 + 4.8 truncated 
 
&YLþHQLH�������� ýR�YUiWL� 
5.3 @ 5.4 extent: 6.0 truncated @ 7 
 
&YLþHQLH��������� 9HGHOL�E\�VWH�Y\VYHWOL ��SUHþR�Y�6PDOOWDONX�QLH�MH�LPSOHPHQWRYDQi�SULRULWD�
aritmetických operácií? 

&YLþHQLH��������� Prepíšte tento kód do Smalltalku: 
value := 2; 
power := 1; 
WHILE value <= bound DO 
 BEGIN 
  value := value * 2; 
  power := power + 1; 
 END 
 
&YLþHQLH��������� Implementujte metódu isPalindromic do String. Text je palindromický, ak 
je rovnaký odpredu aj odzadu. 

&YLþHQLH��������� Naprogramujte metódu = pre ComplexNr. 

&YLþHQLH��������� Naprogramujte metódu + pre ComplexNr�WDN��DE\�YHGHOR�SULSRþtWD �NDåGp�
þtVOR� 
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&YLþHQLH��������� ComplexNr sme urobili podtriedou Magnitude. Je to v poriadku? Ktorá 
WULHGD�E\�PDOD�E\ �QDGWULHGRX�ComplexNr? 

&YLþHQLH��������� ýR�MH�VHOI�SUH�LQãWDþQ~�PHWyGX�WULHG\�ComplexNr a triednu metódu triedy 
ComplexNr? 
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Program Smalltalk 

Vytváranie a rušenie objektov 

Objekty vytvárame: 

• poslaním vhodnej správy triede: 
ComplexNr new 
ComplexNr real: 10 imaginary: 25 
• inými správami: 
10 i: 25 
• literálne: 
123.4 
#(#one 2 ‘three’ #(1 1 1 1) ) 
 

9�NRQHþQRP�G{VOHGNX�MH�NDåGê�REMHNW�Y\WYRUHQê�SRVODQtP�VSUiY�new alebo new: triede. 

2EMHNW�QHYLHP�]QLþL ��1HSRWUHEQp�REMHNW\�RGVWUD XMH�VPHWLDU��JDUEDJH�FROOHFWRU�� 

Globálne premenné 

2EMHNW\�P{åX�E\ �JOREiOQH�SUtVWXSQp�FH]�PHQR� 
Napr.: 
Smalltalk at: #Pi put: 3.14159 
definuje globálnu premennú Pi��7~WR�P{åHP�SRXåL �NGHNR YHN�Y�SURJUDPH��QDSU�� 
ComplexNr real: Pi imaginary: Pi * Pi 

(3.14159 + 9.8695877281i ) 0HQR�JOREiOQHM�SUHPHQQHM�]DþtQD�YH NêP�StVPHQRP� 

Smalltalk

Pi
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Garbage collector 

6PHWLDU�]LV XMH��NWRUp�REMHNW\�V~�UHIHUHQFRYDQp�]�JOREiOQ\FK�SUHPHQQêFK��7LH�REMHNW\��NWRUp�QLH�
V~�UHIHUHQFRYDQp�]�JOREiOQ\FK�SUHPHQQêFK�V~�]QLþHQp��W�M��SDPl ��NWRU~�]DEHUDOL��VD�Y\XåLMH�QD�
nové objekty. 

6PHWLDU�EHåt�QD�SR]DGt��1LHNHG\�YãDN�P{åH�SUHUXãL �DM�SUiYH�EHåLDFL�SURJUDP��DN�MH�QHGRVWDWRN�
pamäti pre nové objekty. 

Program 

Smalltalk sa skladá z dvoch súborov: 

• Y\NRQDWH Qê�V~ERU 
• LPLGå 
9\NRQDWH Qê�V~ERU�REVDKXMH� 
• YLUWXiOQ\�VWURM��NWRUê�YLH�Y\NRQiYD �VSUiY\ 

• garbage collector a správa pamäti 

• primitívne metódy 

,PLGå�REVDKXMH� 
• všetky objekty, t.j. aj triedy. 

 

 

exe-súbor
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Program Smalltalk 

Identita objektov, referencie 
ÒGDMH�Y�6PDOOWDONX�MH�PRåQp�]GLH D � 
ÒGDM�QLH�MH�V~þDV RX�LQpKR�~GDMX��ÒGDM�MH referencovaný 
LQêP�~GDMRP��=iURYH �P{åH�E\ �UHIHUHQFRYDQê�YLDFHUêPL�
údajmi. 

Referencie sú vlastne pointre v c, t.j. narábanie s adresou 
údaju. 

Objekty majú svoju identitu. Nech sa vnútorný stav 
REMHNWX�DNRNR YHN�PHQt��LGH�VWiOH�R�MHGHQ�LGHQWLFNê�~GDM��
Napr. objekt typu Osoba�P{åH�PD �]PHQHQp�PHQR�DOHER�LGHQWLILNDþQp�~GDMH��VWiOH�LGH�R�W~�LVW~�
osobu. 

ýL�V~�REMHNW\�LGHQWLFNp��W�M��þL�UHIHUHQFLH�XND]XM~�QD�WHQ�LVWê�REMHNW�]LV XMHPH�== resp. ~~. 

3ULUD RYDQLH 

a := b 
Tento príkaz má inakší význam v 
Smalltalku oproti Pascalu alebo c. 
Nekopíruje hodnotu b do a, ale 
VS{VREt��åH�a referencuje ten istý 
objekt ako b. 

 

Základné princípy objektovej orientácie 
1. Objekty majú definovaný svoj stav a správanie prostredníctvom svojich tried. 

2. 7ULHG\�P{åX�WYRUL �KLHUDUFKLX� 
3. Podtriedy dedia od svojich nadtried stav a správanie. 

DOãt�SULQFtS��6PDOOWDON�MH�QHW\SRYê 

Niekde sa nedefinuje a teda ani nekontroluje typ argumentov alebo príjemcov správ. 

7\SRYRV �MH�KODYQH�GHILQRYDQi�VSUiYDQtP��REMHNW�PXVt�YHGLH �Y\NRQD �VSUiYX��NWRU~�PX�
pošlem. 

7R��NWRUi�PHWyGD�VD�Y\NRQi�VD�UR]KRGQH�YåG\�Då�Y�UXQWLPH� 
7iWR�YODVWQRV �]QDþQH�X DKþXMH�SURJUDPRYDQLH�DSOLNiFLt� 

Osoba Osoba
meno
rodné þtVOR
þRS
þtVOR�SDVX
þtVOR�WRSiQRNOsoba

Objekt1

Objekt2

a

b

Objekt1

Objekt2

a

b



Vývojové prostredie 

Vývojové prostredie 

Workspace 
6O~åL�QD�Y\NRQiYDQLH�SUtND]RY� 
([HFXWH����Y\NRQi�R]QDþHQê�NyG 

'LVSOD\����Y\NRQi�R]QDþHQê�NyG�D�]REUD]t�
výsledok 

,QVSHFW����Y\NRQi�R]QDþHQê�NyG�D�RWYRUt�
inšpektor pre výsledok. 

 

 

 

 

 

 

 

Inspector 
8PRå XMH�SUH]HUD �LQãWDQþQp�SUHPHQQp�REMHNWX� 
 

Transcript 
 

6O~åL�QD�Y\SLVRYDQLH�VSUiY�� 
Transcript cr; show: ’Takto sa pise do transciptu’; cr 
 



Vývojové prostredie 

Class Browser 

 

8PRå XMH� 
 

• SUH]HUD �WULHG\�D�LFK�PHWyG\ 

• GHILQRYD �QRYp�WULHG\ 

• SURJUDPRYD �QRYp�PHWyG\ 

Nová trieda sa naprogramuje: 
Magnitude subclass: #ComplexNr 
    instanceVariableNames: ’’ 
    classVariableNames: ’’ 
    poolDictionaries: ’’ 
 

Nová metóda: 

• Y\EUD �WULHGX 

• vybUD �DOHER�Y\WYRUL �SURWRNRO 
• QDStVD �PHWyGX 

• save/accept 

File in / file out 

6O~åL�QD�H[SRUWRYDQLH�NyGX�GR�
súboru v textovom formáte, 
resp. na importovaniu kódu do 
LPLGåX� 
([SRUWRYD �VD�P{åH�MHGQRWOLYi�
metóda, trieda alebo viacej tried. 



Vývojové prostredie 

Debugger 

6O~åL�QD�RGOD RYDQLH�FKêE� 
-H�PRåQp� 
• SUH]HUD �VWDFN�VSUiY 

• LQãSHNWRYD �SUtMHPFRY�D�DUJXPHQW\�VSUiY 

• NURNRYD �SURJUDP 

• ]PHQL �PHWyGX 

2GNURNRYD �NyG�P{åHPH� 
• YORåHQtP�EUHDNSRLQWX 

• poslaním správy haOW� XERYROQpPX�REMHNWX 



Základné triedy 

Základné triedy 

Object 
'HILQXMH�]iNODGQp�VSUiYDQLH�SUH�YãHWN\�REMHNW\��1HPi�åLDGQ\�VWDY� 
C1 class  ComplexNr 

C1 isKindOf: Magnitude  true 

C1 isMemberOf: Magnitude  false 

C1 respondsTo: #min:  true 

C1 isNil  false 

C1 notNil  true 

C1 isInteger  false 

C1 yourself  (-20 + 55i ) 

C1 halt otvorí sa debugger 

C1 error: 'Nastala nejaka chyba' vznikne chyba 

C1 shouldNotImplement vznikne chyba 

C1 subclassResponsibility vznikne chyba 

C1 inspect otvorí sa inšpektor 

(20 i: 50) = (20 i: 50)  false 

C1 == C1  true 

C1 copy  (-20 + 55i ) 

C1 shallowCopy  (-20 + 55i ) 

C1 printString  '(-20 + 55i )' 

C1 storeString ‘((ComplexNr basicNew) 
 instVarAt: 1 put: -20; 
 instVarAt: 2 put: 55;  
 yourself)' 

C1 perform: #abs  58.5234995535981 

C1 perform: #+ with: (3 i: 10)  (-17 + 65i ) 

C1 become: (100 i: 320). C1  (100 + 320i ) 



Základné triedy 

Kopírovanie 

| array | 
array := Array with: ’string’ 
  with: #at:put: 
  with: (22 i: 100) 
  with: ComplexNr. 
^array copy (’string’ #at:put: (22 + 100i ) ComplexNr) 
 
 
 
array copy 
 
array shallowCopy 
 
array deepCopy 
 
(array at: 1) == (array shallowCopy at: 1) 
 
(array at: 1) == (array deepCopy at: 1) 

Become 

| c1 c2 array | 
c1 := (22 i: 100). 
c2 := (8.4 i: -4.3). 
array := Array with: c1 with: c1 with: c2 with: c2. 
c1 become: c2. 
^array  

 ((8.4 + -4.3i ) (8.4 + -4.3i ) (8.4 + -4.3i ) (8.4 + -4.3i )) 

1
2
3
4

array ‘array’

#at:put:

ComplexNr
    real: 22
    imaginary: 100

ComplexNr class
1
2
3
4

ComplexNr
    real: 22
    imaginary: 100

ComplexNr
    real: 8.4
    imaginary: -4.3

c2

c1 ComplexNr
    real: 22
    imaginary: 100

ComplexNr
    real: 8.4
    imaginary: -4.3

c2

c1



Základné triedy 

UndefinedObject 
Má jedinú inštanciu: nil. 

Redefinuje: isNil, notNil, printOn:, storeOn:. 
Object publicMethods 
isNil 
 "Answer a Boolean which is true if the receiver class inherits from 
  UndefinedObject, and false otherwise." 
 "Answer false, since Object does not inherit from UndefinedObject" 
 ^false 
 
UndefinedObject publicMethods 
isNil 
 "Answer true indicating that 
  the receiver is the object nil." 
 ^true 

Bloky 
"30 factorial" 
| result mul | 
result := 1. 
mul := 0. 
[ mul := mul + 1. 
 mul <= 30 ] whileTrue: [ result := result * mul]. 
^result 

 265252859812191058636308480000000 
"30 factorial" 
| result mul b1 b2 | 
result := 1. 
mul := 0. 
b1 := [ mul := mul + 1. 
 mul <= 30 ]. 
b2 := [ result := result * mul]. 
b1 whileTrue: b2. 
^result  

265252859812191058636308480000000 
| b1 | 
b1 := [ 2 + 3 ]. 
^b1 value  

5 
| factorialBlock | 
factorialBlock := [:n |  
 n=1  
  ifTrue: [1]  
  ifFalse: [ n * (factorialBlock value: n-1) ] ]. 
factorialBlock value: 30  

265252859812191058636308480000000 
&YLþHQLH��������� 1DStãWH�NyG�QD�YêSRþHW�Q-WpKR�þOHQD�SRVWXSQRVWL�I�Q� I�Q-1)+1/n. 

blok je nepomenovaná funkcia 

blok je objekt typu 
BlockContextTemplate 

UndefinedObject

isNil()
notNil()

Object

isNil()
notNil()



Základné triedy 

True, False 
Majú jediné inštancie true a false. 
(1<2)   true 

(1<2) not  false 

(1<2) & (5<4)   false 

(1<2) | (5<4)  true 

(1<2) eqv: (5<4)  false 

(1<2) xor: (5<4)  true 

(1<2) or: [5<4]  true 

(1<2) or: [Transcript show: ’5<4’. 5<4]  true 

(1<2) and: [Transcript show: ’5<4’. 5<4]  false 

(1<2) ifTrue: [’plati’]  ’plati’ 

(1<2) ifFalse: [’neplati’]  nil 

(1<2) ifTrue: [’plati’] ifFalse: [’neplati’]  ’plati’ 

 
False publicMethods 
ifTrue: trueAlternativeBlock ifFalse: falseAlternativeBlock 
 "Since the receiver is false, answer the value of 
  falseAlternativeBlock." 
  ^falseAlternativeBlock value 
 
True publicMethods 
ifTrue: trueAlternativeBlock ifFalse: falseAlternativeBlock 
 "Since the receiver is true, answer the value of 
  trueAlternativeBlock." 
  ^trueAlternativeBlock value 
 
&YLþHQLH��������� Ako je implementovaná metóda and: ? 



Základné triedy 

ýtVOD 
ýtVOD�V~�REMHNW\��0DM~�VYRMH�WULHG\��Y�NWRUêFK�PDM~�GHILQRYDQp�PHWyG\� 
Trieda Magnitude�X DKþXje programovanie všetkých objektov, ktoré majú definované 
XVSRULDGDQLH��3RGWULHG\�PXVLD�UHGHILQRYD �PHWyG\�< a =. 

Magnitude publicMethods 
>= aMagnitude 
 ^(self < aMagnitude) not 
 
Number publicMethods 
+ aNumber 
 self subclassResponsibility 
 
abs 
  (self < 0 ) 
  ifTrue: [^0 - self]. 
  ^self 
 
sin 
  ^self asFloat sin 
 
SmallInteger publicMethods 
+ aNumber 
 <primitive: VMprSmallIntegerPlus> 
 self primitiveErrorCode = PrimErrInvalidClass 
  ifTrue: [^aNumber + self]. 
 ^self primitiveFailed 
 
Fraction publicMethods 
+ aNumber 
  ^((numerator * aNumber denominator) + 
   (denominator * aNumber numerator)) / 
    (denominator * aNumber denominator) 
 
Float publicMethods 
+ aNumber 
 <primitive: VMprFloatPlus> 
 self primitiveErrorCode = PrimErrInvalidClass 
  ifTrue: [^aNumber + self]. 
 ^self primitiveFailed 
 
sin 
 <primitive: VMprFloatSin> 
 ^self primitiveFailed 
 &HOp�þtVOD�V~�QHREPHG]HQp� 

Object

Magnitude

porovnania()

Integer

/()
bitAnd:()
gcd:()
odd:()

SmallInteger

+()

LargeInteger

+()

Number

aritmetika()
sin()
abs()
to:do:()

Float

sin()
+()
/()

Fraction
nominator : Integer
denominator : Integer

+()
/()



Základné triedy 

1/2 + (1/3)  (5/6) 
1/4 + (1/4)  (1/2) 
1/3 + (2/3)  1 
3/7 + 1  (10/7) 
(5/6) class  Fraction 
(12/6) class  SmallInteger 
1.0e-10 class  Float 
2r110101  53 
16rFFFF  65535 
8r0.17e2  23.4375 
3.0/5  0.6 
8/17.0 4. 70588235294118e-1 
125 quo: 8  15 
-125 quo: 8  -15 
125 // 8  15 
-125 // 8  -16 
-125 rem: 8  -5 
-125 \\ 8  3 
125.78 truncated  125 
125.78 rounded  126 
3.14159 sin   2.65358979335273e-6 
1 arcSin  1.5707963267949 
1 exp  2.71828182845904 
100 log: 10  2.0 
20 gcd: 30  10 
56 lcm: 48  336 
Float pi  3.14159265358979 
50 bitAnd: 24  16 
50 bitInvert + 1  -50 

 

&YLþHQLH��������� ýR�WUHED�XUREL ��DE\�IXQJRYDOR�(2 i: 3) + 1 ? 
ComplexNr publicMethods 
+ aComplexNr2 
 "Adds two complex numbers." 
 ^ComplexNr  
  real: (real + aComplexNr2 real) 
  imaginary: (imaginary + aComplexNr2 imaginary) 
 
&YLþHQLH��������� ýR�VD�VWDQH��DN�Y\NRQiPH�1 + (2 i: 3) ? 



Základné triedy 

Collections 
Kolekcie sú jedným s najzákladnejších typov v Smalltalku. 

6O~åLD�DNR�NRQWDMQHU�SUH�LQp�REMHNW\� 
5{]QH�W\S\�SRVN\WXM~�ERKDW~�IXQNþQRV � 
• PQRåLQD 
• viac-QiVREQi�PQRåLQD��EDJ� 
• pole 

• slovník 

• usporiadaná kolekcia 

• zotriedená kolekcia 

• UH D]HF 
• symbol 

 

 

 

 

Collection

Bag

KeyedCollection

Dictionary LookupTable

IdentityDictionary

SequenceableCollection

AdditiveSequenceableCollection

OrderedCollection SortedCollection Array String

Symbol

ArrayedCollection Interval

Set



Základné triedy 

Set 

UmRå XMH�SULGiYD �SUYN\� 
Nepridá viacej rovnakých prvkov. 
Smalltalk at: #SET1 put: (Set new: 
10). 

 

SET1 size  0 
SET1 add: (2 i: 3); 
 add: (5 i: -10); 
 add: (12 i: 17); 
 yourself  

 
 
 
Set((5 + -10i ) (2 + 3i ) (12 + 17i ) ) 

SET1 add: (2 i: 3); 
 yourself  

 
Set((5 + -10i ) (2 + 3i ) (12 + 17i ) ) 

SET1 size  3 
SET1 includes: (2 i: 3)  true 
SET1 occurrencesOf: (2 i: 3)  1 

Bag 

8PRå XMH�SULGiYD �SUYN\� 
Pridá viacej rovnakých prvkov. 
Smalltalk at: #BAG1 put: (Bag new: 10).  Bag() 
BAG1 size   0 
BAG1 add: (2 i: 3); 
 add: (5 i: -10); 
 add: (12 i: 17); 
 yourself   

 
 
 
Bag((2 + 3i ) (12 + 17i ) (5 + -10i ) ) 

BAG1 add: (2 i: 3); 
 yourself   

 
Bag((2 + 3i ) (2 + 3i ) (12 + 17i ) (5 + -10i ) ) 

BAG1 size   4 
BAG1 includes: (2 i: 3)   true 
BAG1 occurrencesOf: (2 i: 3)   2 

 

Pre ComplexNr sme 
implementovali 
metódu =. 



Základné triedy 

Dictionary 

8PRå XMH�SULGiYD �SUYN\�D�SULVWXSRYD �N�QLP�FH]�N ~þH�� 
. ~þ�P{åH�E\ � XERYR Qê�REMHNW��,ED�MHGHQ�URYQDNê�N ~þ�P{åH�E\ �Y�GLFWLRQDU\� 
Smalltalk at: #DICT1 put: (Dictionary new: 10)  Dictionary() 
DICT1 size  0 
DICT1 at: #first put: (2@3 extent: 5@5); 
 at: #second put: (10 i: 5.5); 
 at: Date today put: ’dnes bol dobry den’; 
 yourself  

 
 
Dictionary((10 + 5.5i ) ’dnes bol dobry den’ 2 @ 3 
corner: 7 @ 8 ) 

DICT1 at: #second  (10 + 5.5i ) 
DICT1 at: #second put: (20 i: -50); 
 yourself  

Dictionary((20 + -50i ) ’dnes bol dobry den’ 2 @ 3 
corner: 7 @ 8 ) 

DICT1 at: #second  (20 + -50i ) 
DICT1 size  3 
DICT1 includes: (20 i: -50)  true 
DICT1 includes: (10 i: 5.5)  false 
DICT1 occurrencesOf: (20 i: -50)   1 

OrderedCollection 

8PRå XMH�SULGiYD �SUYN\��3UYN\�V~�XVSRULDGDQp��PHWyGD�DGG��SULGiYD�YåG\�QD�NRQLHF�NROHNFLH� 
0{åH�E\ �YLDFHM�URYQDNêFK�SUYNRY��-H�PRåQp�SULVWXSRYD �SRG D�þtVHOQpKR�N ~þD� 
Smalltalk at: #ORD1 put: (OrderedCollection new: 
10).  

OrderedCollection() 

ORD1 size   0 
ORD1 add: (2 i: 3); 
 add: (5 i: -10); 
 add: (12 i: 17); 
 yourself   

OrderedCollection((2 + 3i ) (5 + -10i ) (12 + 17i ) ) 

ORD1 add: (2 i: 3); 
 yourself   

OrderedCollection((2 + 3i ) (5 + -10i ) (12 + 17i ) (2 
+ 3i ) ) 

ORD1 size  4 
ORD1 includes: (2 i: 3)   true 
ORD1 occurrencesOf: (2 i: 3)   2 
ORD1 addFirst: (1@1); 
 yourself 

OrderedCollection(1 @ 1 (2 + 3i ) (5 + -10i ) (12 + 
17i ) (2 + 3i ) ) 

ORD1 first  1 @ 1  
ORD1 last (2 + 3i ) (2 + 3i ) 
ORD1 removeFirst; yourself  OrderedCollection((2 + 3i ) (5 + -10i ) (12 + 17i ) (2 

+ 3i ) ) 
ORD1 at: 2  (2 + 3i ) 



Základné triedy 

SortedCollection 

8PRå XMH�SULGiYD �SUYN\��3UYN\�V~�]RWULHGHQp�SRG D�SUDYLGOD�GDQpKR�SURJUDPiWRURP� 
0{åH�E\ �YLDFHM�URYQDNêFK�SUYNRY��-H�PRåQp�SULVWXSRYD �SRG D�þtVHOQpKR�N ~þD� 
Smalltalk at: #SOR1  
 put: (SortedCollection  
    sortBlock: [:x :y | x real < y real]). 

 
 
SortedCollection() 

SOR1 add: (2 i: 3); 
 add: (5 i: -10); 
 add: (-12 i: 17); 
 yourself  

 
 
SortedCollection((-12 + 17i ) (2 + 3i ) (5 + -
10i ) ) 

SOR1 add: (2 i: 3); 
 yourself   

SortedCollection((-12 + 17i ) (2 + 3i ) (2 + 3i 
) (5 + -10i ) ) 

SOR1 includes: (2 i: 3)  true 
SOR1 occurrencesOf: (2 i: 3)    2 
SOR1 first    (-12 + 17i ) 
SOR1 last   (5 + -10i ) 
SOR1 removeLast; 
 yourself  

SortedCollection((-12 + 17i ) (2 + 3i ) (2 + 3i 
) ) 

SOR1 at: 1  (-12 + 17i ) 

Array 

1HXPRå XMH�SULGiYD �SUYN\��W�M��QLH�MH�PRåQp�PHQL �YH NRV �SR D� 
3UtVWXS�MH�SRG D�þtVHOQpKR�N ~þD� 
Smalltalk at: #ARRAY1 put: (Array new: 3)  (nil nil nil) 
ARRAY1 at: 1 put: (2 i: 3); 
 at: 2 put: (10@20); 
 yourself  

 
 
((2 + 3i ) 10 @ 20 nil) 

ARRAY1 at: 3 put: 1234; 
 at: 1 put: (5 i: 5); 
 yourself  

 
 
((5 + 5i ) 10 @ 20 1234) 

ARRAY1 at: 2  10 @ 20 
ARRAY1 last  1234 



Základné triedy 

Porovnanie kolekcií 
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Set áno    áno    

Bag áno    áno áno   

Dictionary áno áno object áno  áno   

OrderedCollection áno áno þtVOR  áno áno áno  

SortedCollection áno áno þtVOR  áno áno áno áno 

Array  áno þtVOR áno  áno áno  

6HNYHQþQê�SUtVWXS�N�SUYNRP 

0HWyG\��NWRUp�XPRå XM~�VHNYHQþQê�SUtVWXS�N�SUYNRP�NROHNFLH��âWDQGDUGQê�SURWRNRO�SUH�YãHWN\�
kolekcie. 
SET1    

Set((2 + 3i ) (12 + 17i ) (5 + -10i ) ) 
SET1 do: [:e | Transcript show: e printString] 

(2 + 3i )(12 + 17i )(5 + -10i ) 
| sum | 
sum := 0 i: 0. 
SET1 do: [:e | sum := sum + e]. 
sum  

(19 + 10i ) 
SET1 select: [:e | e abs > 10]  

Set((5 + -10i ) (12 + 17i ) ) 
SET1 reject: [:e | e imaginary < 0]  

Set((2 + 3i ) (12 + 17i ) ) 
SET1 collect: [:e | e abs rounded]  

Set(11 4 21 ) 
SET1 detect: [:e | e abs > 10] ifNone: [nil]  

(12 + 17i ) 
SET1 inject: (0 i: 0) into: [:sum :e | sum + e]  

(19 + 10i ) 
SET1 inject: (OrderedCollection with: (1 i: 0)) into: [:col :e |  
 col add: (col last * e); yourself] 

 OrderedCollection((1 + 0i ) (2 + 3i ) (-27 + 70i ) (565 + 620i ) ) 
 



Základné triedy 

Variable subclass 

ArrayedCollection variableSubclass: #Array 
    instanceVariableNames: ’’ 
    classVariableNames: ’’ 
    poolDictionaries: ’’ 
 
Array new: 5 
má 5 indexovaných premenných. 

 

Identity vs. equality 

Set P{åH�PD �QDMYLDF�MHGHQ�URYQDNê�SUYRN� 
IdentitySet�P{åH�PD �QDMYLDF�MHGHQ�LGHQWLFNê�SUYRN� 
Podobne Dictionary a IdentityDictionary. 

0RKRO�E\�H[LVWRYD �DM�IdentityBag. 

Hash 

Sety a Dictionary�PDM~�HIHNWtYQH�XNODGDQLH�SUYNRY�WDN��DE\�EROR�PRåQp�UêFKOR�QiMV �GDný 
prvok v kolekcii. T.j. aby includes: a remove:�QHPXVHOR�SUHMV �VHNYHQþQH�FH]�FHO~�NROHNFLX� 
3UH�NDåGê�SUYRN�MH�GHILQRYDQê�KDVK��þR�MH�þtVOR�]�NRQHþQpKR�LQWHUYDOX��7RWR�þtVOR�XUþXMH�QD�DNHM�
pozícii v kolekcii sa prvok nachádza. 

Objekt m{åH�PD � 
• pomenované�LQãWDQþQp�

premenné 

• YRSUHG�QHGHILQRYDQê�SRþHW�
indexovaných premenných 



$NR�QDStVD �SURJUDP�Y�6PDOOWDONX 

Základy Smalltalku  35 

Verzie Smalltalku 

Enfin 

GNU Smalltalk 

Zadarmo. Prístupné zdrojové texty. Pre experimentovanie. 

HP Distributed Smalltalk 

Rozširuje VisualWorks o prostredie pre distribuované aplikácie. 

IBM Smalltalk 

Smalltalk extrahovaný z VisualAge. 

Objectworks Smalltalk 

9H PL�SHNQi�LPSOHPHQWiFLD��YH PL�YH D�WULHG� 
VisualWorks 

ParcPlace. Rozšírenie ObjectWorks o vizuálne vytváranie UI. 

Parts Workbench 

Smalltalk/V 

Smalltalk/X 

SmalltalkAgents 

VisualAge 
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Základy Smalltalku  36 

Kód 
7X�MH�NyG�SRXåLWê�Y�ãNROHQt. 
 

Kód pre ComplexNr



Vývojové prostredia 

Základy Smalltalku  37 

Slovník 
Trieda – class 

Nadtrieda – superclass 

Podtrieda – subclass 

Príjemca – receiver 

Metóda – method 

Správa – message 

9\K DGiYDQLH�PHWyG�– method lookup 

Zapuzdrenie – encapsulation 

Kaskádna správa - cascaded message 

Enumeration -�Y\SRþtWDYDQLH 


