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CS1007ecture#4 notes

thu31jan 2002

e NENS

e datatypesandstorage

e variablesandassignmat

e binarynumbkersandarithmetic
e ASCII

e readingch 2.1-2.4
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Nens.

e always ched classweb: http://www.columba.edu/"c&007

e homavork #1is duetoday

e recitatio listswill be postedonthewebin the next few days
e if youhavenit signedup yet,emailmeandthe TA

e TAs will alsohave office hoursin the TA roomin Mudd

e hourswill beaddedonthehumanhelplink
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dataandstorage.

¢ lastweekwe talkedaboutoutput
e prograns = objeds + methals

e Objects= data

e datamustbestored

e all storgeis numeric(0’sand1’s)
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memory

e think of thecomputer's memoy asabunchof boxes
¢ insideeachbox, thereis anumber

e yOU give eachboxaname
= definng avariable

e exampek:
programcode compter's memoy:
int x; X =
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variables.

e variableshave:

— nName

—type
—value

e Namingrules:

— namegnay containlettersand/ornumbers

— but cannotbegin with a numtber

— namegnayalsocontainunderscee () anddollarsign($)

— undersoreis usedfrequenly; dollarsignis nottoo commonin Jasa
— canbeof ary length

— cannd useJava keywords

— Javais casesensitivel
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e humeric

primitive datatypes.

byte 8 bits
short | 16 bits
Int 32 bits
long | 64 Dbits
float | 32bits
double| 64 bits

-128=-27
-32,768=-2%

~ -3.4E+3, 7 sig dig
~ -1.7E+38, 15sig dig

127=2"-1
32,767=2% -1

3.4E+38,7 sig dig
1.7E+308,15sigdig

o
Y
Y
~

e boolean
boolean 1 bit

e charactr
char| 16 hits

e 7 bitsfor ASCII

e 8 bits for extended ASCI|

e 16 bitsfor Unicode
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e = is theassigmentoperato
e exampk:
programcode

Int x: // declaration
x = 19; // assignnent

or
int x = 19;
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assignment.

compter's memoy:
X —119




storagas binary,

X — (19

Is really storedlik e this:

thisis base?!

19,,=1001%
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remembebases?

baselO:
362 = (2* 1)+ (6* 10)+ (3* 100)
= (2* 10°) +(6* 10)) + (3* 10%)
base?:
1 =20 =1
10 = 21 = 2
100 = 22 = 4
1000 = 23 = 8
10000 = 24 16

L0015 = (1* 20+ (1* 21) + (0% 22) + (0% 2%) + (L * 2Y)
= (1% 1)+ (1% 2)+ (0% 4)+ (0* 8) + (1L* 16)
= 19y
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1010100, =

(0% 2)
+ AO * NJ
+ A”_. * va
+ AO * va
+ A”_. * NRJ
+ AO * va
+ AH_. * va
= mk_.Ho

(0* 1)
+(0* 2)
+(1* 4)
+(0* 8)
+(1* 16)
+(0* 32)
+(1* 64)
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basecorversion: 2 to 10.

+0
+4
+0
+16
+0
+ 64
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mm_.ao =

84/2|= 42
4212 |= 21
21/2 = 10

10/2| =
5/2|=
212 =
1/2|=

O FrLr N O

remO
remO
reml
remO
reml
remO
reml
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basecorversion: 10to 2.
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base8 (octal}
000| 0

001
010
011
100
101
110
1117

OO0 WNPE

two tricks.

basel6 (hexadecimd “hex”):

0000
0001
0010
0011
0100
0101
0110
0111

0

O Ok WNPE

~

1000
1001
1010
1011
1100
1101
1110
1111

8

9

A (10)
B (11)
C (12)
D (13)
E (14)
F (15)

e replaceeachoctal (or hex) digit with the 3 (or 4) digit binaly

e replaceevery 3 (or 4) binarydigits with oneoctal (or hex) digit
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backto storage.

X — (19

Is really storedlik e this:

3130 ...
00 |..|0

~
o
Ul
I
w
N
=
o

o
o
=
o
o
=
=

e bitsarenumberd, from right to left, startingwith O

¢ highest(rightmost,“mostsignificant”) bit is signbit
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ASCII.

e ASCII = American Standad Codefor Informationinterdhange
e Charactrsarestoral asnumbers
e Sstandardabledefines 128 characers

e exampk:

char ¢ = " A ;

‘A’ =65, =0100M01,

-
o
o1
N
w
N
=
o

C—
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