
Cat & Mouse

input catRadius, catAngle, mouseAngle
for minute = 1 to 30

if cat catches mouse in next move
break

if cat sees mouse
move cat in

else
move cat around statue

move mouse
reduce angles to < 2*pi
output positions

end
print message

Cat catches mouse in next move

if catRadius != mouseRadius
return no

move cat around statue
if(newCatAngle == mouseAngle ||
angle between two others)

return yes
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Outcomes: Arrays

� “C for Java Programmers”, Chapter  10

� Other textbooks on C on reserve

� After the conclusion of this section you should be able to

� Declare, initialize, and traverse C arrays

� Pass arrays to functions

� Start working with multidimensional arrays



One-dimensional Arrays

� C arrays:

– have a lower bound equal to zero

– are static - their size must be known at compile time.

� To define an array:

� �� �� � �� 	 �
 � �� ��� � ���

For example��� � �� �� � � � � �

� � � � �� � �� �� � �

�  ! "# � $%  � � $ � �� � � &� � �



One-dimensional Arrays

It is good programming practice to define size of an array 
with a macro

' (�) *+ , ) - . / /

0 0 0
+ , 1 2 3 - 4�5

*�6 7 8 + 9 /5 + : -5 + ; ; <

=> ? ; 9 2 3 + 4 5
Avoids error of falling off end of array

Idiom!



Array Initialization

@ Most common form:

ACB D E FG H I J KG L M L N L O L P L Q L R L S L T L G H UWV

@ If list of initializers is shorter, remaining elements 
initialized to zero.

ACB D E FG H I J KG L M L N L O L P L Q UWV

@ Can omit length of array when initializing

 

AB D E F I J KG L M L N L O L P L Q L R L S L T L G H UWV



Array Subscripting

X Y Z [\ ] ^

, when [\ ] is an integer expression

X Y Z [\ ] ^

 can be used in same way as ordinary 
variables

_ `a b c dfe

gh iCj k lmn o pq j n r _ `s bt e

u u _ ` i b e

X Other idioms with for loopslWv h m i ca e i w xe i u ut

_ ` i b ca e yz { |C} _h ~ _ z y

lWv h m i ca e i w xe i u ut

~ { _j lm n o pn r � _ ` i bt e yz h } _ p ~ p _ k _ i j k v _ z y



Array Subscripting

� C doesn't require that subscript bounds be 
checked!

�C� � � �� ��� �W�

�W� � � ��� � � � � � � � ��� � �

� � � � � � �

Will compile and run, but could cause infinite loop!



�� � ���� ��� �  ¡ ¢ �£ � ¤¦¥£ £ �§ �¨ © � ª ª«�¬ « © � � �

 ª � ¤ « � � ®¯° ± ²
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Using  with Arrays

sizeof gives number of bytes of argument:

Ó�Ô ÕÖ ×ØÙ Ú¼Û

Ü Ó¼Ý Þß àáÖ âÛ ãä ØÙ ä Ü Ó¼Ý Þß à á Ó Ô Õ â ä ã

Ü Ó¼Ý Þß àáÖ âå Ü Ó Ý Þß à áÖ ×Ù Ú âÛ ãä ØÙ ä ã

æ ç Þ à Ó�Ô Þ èéê ë á¼ì â Ü Ó Ý Þß àá ì âå Ü Ó¼Ý Þß à á áì â ×Ù Ú â

àßí á ÓÅî Ù Û Óðï èé ê ë áÖ âÛ Óòñ ñ â

Ö × Ó Ú î Ù Û



Array errors

ó�ô õ ö÷ ÷ öø ù öú û üý þÿ � ���

ö÷ ÷ ö ø ù ö ú û ü ý þ ÿ � � � ��

ó�ô õ ô � ��

�	� 
 �� û  ü ô �� size of array must be constant

 � �� Arrays are not l-values

Side-effects make the result of assignments involving index 
expressions implementation dependent

ö ü ó � � ó�� � �



Array Arguments in Functions

• Length of array is left unspecified:

��� � �� �� � � �� �

��� � � �

• If length is needed, must be specified with extra parameter:

��� � �� �� � � �� � ��� � � �

��� � � �

• Can't use  !�" #$ %

 to determine length of an array 
parameter, as we just did for array variable

��� � �� �� � � �� � �

��� � &�' � ( ) �+* ' , �� � � - ) � * ' , �� � �. � � -/ 01 23 4 / -

� � �



Array Arguments in Functions

• When calling a function with an array argument, simply 
pass the array name:

5 6�7 89 :7 ;< = > ? ?

9 : @ 8A 9 : @ B CD E 9 : @ : F+G

9 : @ H B 9 : A F

I
9 : @ J E B C ;< =D

K K K
J L 8A B E ;< = F MN J L 8 A B CD E ; < = F 9 O PQ R = S N M

K K KT



U V�W XY ZW [\ ] ^ _ _

Y Z ` ab Y Z cd

e
Y Z ` fg [\ ] h�i `kj ` b l+m

n n n`kj ` b l o pq asr b t t b u c fi [ \ ]d m

n n nv
Y Z ` pq ar b t t b u c Y Z ` b g hi Y Z ` Zd

e
Y Z ` Y i pq a o _ m

Xj t c Y o _ m Y w Zm Y x xd

pq a x o b g Y h m

t W `q t Z pq am

v
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} ~ � �� �� � � � � � � } ~ � � � �� } ~ � ~�

�
} ~ � } � �� � � � �
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�� � ¢ � � � } � �

� { �� � ~ �� ��

 



Array Arguments in Functions

£ When array passed as argument to a function, 
base address is passed “call-by-value”, and not 
the array elements themselves.

¤ See pointers (soon!)

¥ This means arrays that are passed as parameters to 
functions can be modified by those functions



¦ §�¨ ©ª «¨ ¬ ® ¯ ° °
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¶
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¶
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Multidimensional Arrays

Í An array can have any number of dimensions

Î Create a two-dimensional array:

Ï	Ð Ñ Ò ÓÔ Õ ÓÖ Õ�×

Ø To access element in row i and column j:

Ù ÚÛ Ü ÚÝ Ü

Þ Arrays stored in row-major order:

0 1 2 543

ßà á â ßà á ã



Initializing Multidimensional Arrays

ä Nest one-dimensional initializers:

å	æ ç è éê ë éì ë í î îï ð ñ ð ï ò
ð

î ñ ð ï ð ñ ò ò�ó

ô Inner braces can be omitted



Multidimensional Arrays as 
Parameters

õ Only length of first dimension may be omitted

ö÷ øù ú ú û ü ý�þ ÿ � � ü û ��� ù � �ù � �� 	 þ �
 � ü � ÷ ö

ýþ  ü û ��� ù � �ù � � ýþ  ù �� �� �� � 	 ý þ  þ �

�
ý þ  ý 	 � 	 ü û � � ���

�
 � � ý � ��� ý � þ � ý�� � �

�
 � � � � ��� � � � �� � � � � �

ü û � � � ù � ý� � � � �

��  û �þ ü û ��

�
� Can work around this using pointers (soon!)


