
� ��� ���� ��
	 �
� ��
How computers work

Hardware Software

Compilers

Interpreters

Problem solving
by computer

Programming

Languages

Syntax Semantics

Java

Algorithms

Analysis

Design

Implementation

Object-Oriented 
Programming

�



� �������	��
�� ��
���������� � ����� ��� � � 
����

Classes

Data types Modules

Objects

Attributes Methods

State Behaviour

Statements:
- Variable declaration
- Assignment
- Conditional
- Loop
- Method call

Static methods

Algorithms

�



� � ��� � � �������

� �����
	��
�
��� �
��������������	����

��� �"! #%$ &(' $*) +,!.-0/ #%$1&2' $*) +3!546/ 78787 9 #%$1&2' $*) +3!;: <

=?>�@ A <
BDC8CFE G�H > IKJ8>8>�L / M H =?>�L / N E1C JFO%L <
P @ M =?>3Q I <
P @RJFO G >�@ S <

� TVUWUX	ZY[� \]�K�^�

#%$ &2' $�) +,! _ !�`a�b&c!1d8d*'8ef: <

A _ gh<
A _ A i j <
IkJ8>8>�L _ lmM H =?>�L n8n loN E1C J[O%L <
I _ pRq G*E8E1C
r <
S _ > Gas P @RJFO G >,@ut^v <

w



� � ��� � � ������� � � � ��� � ���

� � ������	 ��	����k�5�

=�� t )Re8e%+,!%$k: !�`a�b&D!1d�d*'8e : v �
d*� $*� !	� !;: �
d <




�1�

=�� t )Re8e%+,!%$k: !�`a�b&D!1d�d*'8e : v �
d*� $*� !	� !;: �
d�� <



G[E I G �

d*� $*� !	� !;: �
d%4 <








� � ��� � � ������� � � � ��� � ���

� ��� ����U

s q = E G t )8e8e1+,!%$K: !�`a�b&c!1d8d*'8ef: v �
d*� $*� !	� !;: �
d <




�1�

O C �
d*� $*� !	� !;: �
d <


 s q = E1G t )Re8e1+,! $k: !�`a� &D!1d8d*'�e : v <

�1�

� C M t ' : '8� < )Re8e1+3!%$k: !�`5�b&D!1d8d�'8e : < d*� !X� v �
d*� $*� !	� !;: �
d <




�



� � ��� � � ������� � � � ��� � ���

� � ������� � ���
� � U

#%$ &2' $�) +,! 7 � !,��� e�� :2$ � ! t $ &�� � / $ &��D46/ 78787
/ $1&��,: v <

=?>�@ > _ I 7 E G >,Q8@ q t^v <
N�q H M N _ I 7oN�q H M
	 @utojcv <
S 7oN C�� S8J�@ G Q S H t^v <

� 
 �o����	 � \]������� � ���
� � U

� +R$Rd8d :2$ � !67 � !,��� e�� :2$ � ! t $ &�� �0/ $ &��c46/ 78787
/ $ &��,: v <

=?>�@ > _ � G L BDCRH M O 7 M G�H O��?>8@ut�v <
O C J BbE1G O _ � H @ q 7 S CKs tW> / jDv <
P @RJFO G >�@ 7 � t�v <

�



� � � �c� ���

� �"� ��UWU �
���b�
	 ��	����

S8J BbE = N N E1H I8I � +R$8d8d :2$�� ! �
� �8�K&2'�)��,�R! �3! � +8$ &[$[�8'�e :cd <

� !,� � e�� �F! � +R$ &*$[�8'8e :2d <



� T � � �
	 �
	^� � � ��������������	������


 � e��['��c' !a&�� 
 IK@ H @ = N�� ��� �"! #%$1&2' $*) +3! :2$ � ! <
P @ M =?>3Q @ =f@ E G <
S M =�� H @ G = >�@ H Q G <
S8J BbE = N IK@ H @ = N � G M I C > Ob= M G N @ C M�<

�



� � � �c� ��� � � � � � � ���

� � ������� � � ����� �k����� 	 �����


 � e��['��c' !a&�� 
 IK@ H @ = N�� ��� �"! � !3��� e�� :2$ � ! t ��� �"! � � � /
��� �"!54 �046/
78787
/
��� �"!;: �D: v

�
d*� $*� !	� !;: �
d <




�



� � � � � � ���
S8J BbE = N N E1H I8I � C � = G �

S M = � H @ G P @ M = >,Q @ = @ E G <
S M = � H @ G P @ M = >,Q Ob= M G N @ C M�<
S M = � H @ G IK@ H @ = N =?>�@ N C J�>�@ G M _ �6<
S8J B E = N � C � = G t P @ M =?>,Q @ / P @ M =?>3Q O2v
�

@ = @ E G _ @ <
O = M G N @ C M _ O <
N C J8>�@ G M���� <



S8J B E = N � C =�O N�q H >,Q G @ = @ E1G t P @ M =?>,Q @bv
�

@ = @ E G _ @ <


S8J B E = N P @ M = >,Q Q G @ Ob= M G N @ C M t^v �

M G @RJ M > Ob= M G N @ C M�<


S8J B E = N IK@ H @ = N =?>�@ q CKs �cH >,Lut^v
�

M G @RJ M > N C J8>�@ G M <






�



� � � � � � ��� � � � ��� � ���

S8J BbE = N N E1H I8I � C � = G 	 S8S �
S8J BbE = N IK@ H @ = N � C =�O �cH =?> t P @ M = >,Q 
 � H M QDI3v
�

P @ M =?>,Q @ = @ E1G _ p � = M H @ G I C � @ q G �3H M = B8BDG8H > r <
P @ M =?>,Q Ob= M _ p�� G M8M L � M J N�� q G = �cG M r <
� C � = G � <
� _ > Gas � C � = G tW@ = @ E G / O = M v <
� 7oN�q H >,Q G @ = @ E G t p��Rq G N J M I G C � @ q G

BbE H N�� S G8H M Ekr v <
=?>�@ > _ � C � = G 7 q CKs �cH >�Lut�v <






�
	



� � � � � � ��� � � � ��� � ���

S8J BbE = N N E1H I8I � G M I C >
�

S8J B E = N P @ M = >,Q > H �cG <
S M = � H @ G =?>�@ H Q G <
S8J B E = N � G M I C > t P @ M =?>,Q > H �cG / =?>�@ H Q G v
�

@ q =
I 7 > H �cG _ > H �cG <
@ q =
I 7 H Q G _ H Q G <



S8J B E = N � C =�O Q M CKs J8S t^v
�

H Q G ��� <






� �



� � � � � � ��� � � � ��� � ���
S8J BbE = N N E1H I8I � C � = G �

S M = � H @ G P @ M = >,Q @ = @ E G <
S M = � H @ G � G M I C > Ob= M G N @ C M�<
S M = � H @ G IK@ H @ = N =?>�@ N C J�>�@ G M _ �6<
S8J B E = N � C � = G t P @ M =?>,Q @ / � G M I C > O2v
�

@ = @ E G _ @ <
O = M G N @ C M _ O <
N C J8>�@ G M���� <



S8J B E = N � C =�O N�q H >,Q G @ = @ E1G t P @ M =?>,Q @bv
�

@ = @ E G _ @ <


S8J B E = N � G M I C > Q G @ Ob= M G N @ C M t^v �

M G @RJ M > Ob= M G N @ C M�<


S8J B E = N IK@ H @ = N =?>�@ q CKs �cH >,Lut^v
�

M G @RJ M > N C J8>�@ G M <





� �



� � � � � � ��� � � � ��� � ���

S8J BbE = N N E1H I8I � C � = G 	 S8S �
S8J BbE = N IK@ H @ = N � C =�O �cH =?> t P @ M = >,Q 
 � H M QDI3v
�

P @ M =?>,Q @ = @ E1G _ p � = M H @ G I C � @ q G �3H M = B8BDG8H > r <
P @ M =?>,Q Ob= M _ p�� G M8M L � M J N�� q G = �cG M r <
� C � = G � <

� G M I C > S _ > G5s � G M I C > t Ob= M / - ��� v <

� _ > Gas � C � = G tW@ = @ E G / S0v <

� 7oN�q H >,Q G @ = @ E G t p��Rq G N J M I G C � @ q G
BbE H N�� S G8H M Ekr v <

=?>�@ > _ � C � = G 7 q CKs �cH >�Lut�v <

� G M I C > � _ � 7 Q G @ Ob= M G N @ C M t^v <
� 7 Q M CKs J�S t^v <
P LcIa@ G � 7 C J�@ 7 S M =?>8@ E > t�� 7 > H �DG v <






� w



� � � � � � ��� � � � ��� � ���
S8J BbE = N N E1H I8I � C � = G �

S M = � H @ G P @ M = >,Q @ = @ E G <
S M = � H @ G IK@ H @ = N � G M I C > O = M G N @ C M�<
S M = � H @ G IK@ H @ = N =?>�@ N C J�>�@ G M _ �6<
S8J B E = N � C � = G t P @ M =?>,Q @ / � G M I C > O2v
�

@ = @ E G _ @ <
O = M G N @ C M _ O <
N C J8>�@ G M���� <



S8J B E = N � C =�O N�q H >,Q G @ = @ E1G t P @ M =?>,Q @bv
�

@ = @ E G _ @ <


S8J B E = N � G M I C > Q G @ Ob= M G N @ C M t^v �

M G @RJ M > Ob= M G N @ C M�<


S8J B E = N IK@ H @ = N =?>�@ q CKs �cH >,Lut^v
�

M G @RJ M > N C J8>�@ G M <





� 




� � � � � � ��� � � � ��� � ���

S8J BbE = N N E1H I8I � C � = G 	 S8S �
S8J BbE = N IK@ H @ = N � C =�O �cH =?> t P @ M = >,Q 
 � H M QDI3v
�

P @ M =?>,Q @ = @ E1G - _ p � = M H @ G I C � @ q G �,H M = B�B�G8H > r <
P @ M =?>,Q Ob= M _ p�� G M8M L � M J N�� q G = �cG M r <
� G M I C > S _ > G5s � G M I C > t Ob= M / - ��� v <
� C � = G � - _ > G5s � C � = G tW@ = @ E1G / S v <

P @ M =?>,Q @ = @ E1G g _ p �?>FO = H > H � C > G I r <
� G M I C > � _ > G5s � G M I C > t p P @ G � G > P S = G[E�BDG M Q r / g �(- v
� C � = G � g _ > G5s � C � = G tW@ = @ E1G gh/ �Dv <

� G M I C > M _ � - 7 Q G @ Ob= M G N @ C M t^v <
P LcIa@ G � 7 C J�@ 7 S M =?>8@ E > t M 7 > H �DG v <






� �


