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new
s.

�

alw
ays

check
classw

eb:h
ttp

://w
ww

.co
lu

m
b

ia.e
d

u
/˜cs1

0
0

7

�

hom
ew

ork
#1

is
due

today

�

recitation
lists

w
ill

be
postedon

the
w

eb
in

the
nextfew

days

�

if
you

haven’tsignedup
yet,em

ailm
e

and
the

TA

�

TA
s

w
ill

also
have

office
hoursin

the
TA

room
in

M
udd

�

hoursw
ill

be
addedon

the
hum

anhelp
link
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dataand
storage.

�

lastw
eekw

e
talked

aboutoutput

�

programs
=

objects
+

m
ethods

�

objects=
data

�

datam
ustbe

sto
re

d

�

allstorage
is

num
eric(0’s

and
1’s)
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m
em

ory.
�

think
ofthe

com
puter’s

m
em

ory
asa

bunch
ofboxes

�

inside
eachbox,thereis

a
num

ber

�

you
give

eachbox
a

nam
e

�

defining
a

va
ria

b
le

�

exam
ple:

p
rog

ra
m

co
d

e:

i
n
t
x
;

co
m

pu
te

r’s
m

e
m

o
ry:

x�
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variables.
�

variableshave:

–
nam

e

–
type

–
value

�

nam
ingrules:

–
nam

esm
ay

containlettersand/ornum
bers

–
butcannotbegin

w
ith

a
num

ber

–
nam

esm
ay

also
containunderscore

(
)

and
dollarsign

($)

–
underscore

is
usedfrequently;

dollarsign
is

nottoo
com

m
onin

Java

–
can

be
ofany

length

–
cannotuseJava

keyw
ords

–
Java

is
ca

se
-se

n
sitive

!!
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prim
itive

datatypes.
�

num
eric

byte
8

bits
-128

=
-2 �

127
=

2 �

-
1

short
16

bits
-32,768=

-2 �
�

32,767=
2 �

�

-
1

int
32

bits
-2 � �

2 � �

-
1

long
64

bits
-2 ��

2 ��

-
1

float
32

bits

�

-3.4E
+

38,7
sig

dig

�

3.4E
+

38,7
sig

dig
double

64
bits

�

-1.7E
+

308,15
sig

dig

�

1.7E
+

308,15
sig

dig

�

boolean
boolean

1
bit

�

character
char

16
bits

�

7
bits

for
A

S
C

II

�

8
bits

for
extended

A
S

C
II

�

16
bits

for
U

nicode
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assignm
ent.

�

=
is

the
assignm

entoperator

�

exam
ple:

p
rog

ra
m

co
d

e:

i
n
t
x
;
/
/
d
e
c
l
a
r
a
t
i
o
n

x
=
1
9
;
/
/

a
s
s
i
g
n
m
e
n
t

ori
n
t
x
=
1
9
;

co
m

pu
te

r’s
m

e
m

o
ry:

x�

19
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storageis
binary.

x�

19

is
really

storedlik
e

this:

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
1

0
0

1
1

this
is

base2!

19�
	

=
10011
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rem
em

ber
bases?

base10:
362

=
(2

*
1)+

(6
*

10)+
(3

*
100)

=
(2

*
10 	)

+
(6

*
10 �

)
+

(3
*

10 
)
base2:1

=
2 	

=
1

10
=

2 �

=
2

100
=

2 


=
4

1000
=

2 �

=
8

10000
=

2 �

=
16

...
so10011


=
(1

*
2 	)

+
(1

*
2 �

)
+

(0
*

2 
)
+

(0
*

2 �
)

+
(1

*
2 �

)
=

(1
*

1)+
(1

*
2)+

(0
*

4)+
(0

*
8)+

(1
*

16)
=

19�
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baseconversion:2
to

10.

1010100

=

=
=

(0
*

2 	)
(0

*
1)

0
+

(0
*

2 �

)
+

(0
*

2)
+

0
+

(1
*

2 
)
+

(1
*

4)
+

4
+

(0
*

2 �

)
+

(0
*

8)
+

0
+

(1
*

2 �

)
+

(1
*

16)
+

16
+

(0
*

2 �)
+

(0
*

32)
+

0
+

(1
*

2 �

)
+

(1
*

64)
+

64
=

84�
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baseconversion:10
to

2.

84�
	

=
84

/2
=

42
rem

0
42

/2
=

21
rem

0
21

/2
=

10
rem

1
10

/2
=

5
rem

0
5

/2
=

2
rem

1
2

/2
=

1
rem

0
1

/2
=

0
rem

1

�

1010100
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tw
o

tricks.

base8
(octal):

000
0

001
1

010
2

011
3

100
4

101
5

110
6

111
7

base16
(hexadecim

al,“hex”):
0000

0
1000

8
0001

1
1001

9
0010

2
1010

A
(10)

0011
3

1011
B

(11)
0100

4
1100

C
(12)

0101
5

1101
D

(13)
0110

6
1110

E
(14)

0111
7

1111
F

(15)

�

replaceeachoctal(orhex)
digitw

ith
the

3
(or4)digitbinary

�

replaceevery
3

(or4)binary
digits

w
ith

one
octal(orhex)

digit
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backto
storage.

x�

19

is
really

storedlik
e

this:

31
30

...
7

6
5

4
3

2
1

0
0

0
...

0
0

0
1

0
0

1
1

�

bits
are

num
bered,from

rightto
left,startingw

ith
0

�

highest(rightm
ost,“m

ostsignificant”)bitis
sig

n
bit
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A
S

C
II.

�

A
S

C
II=

A
m

erican
S

tandard
C

odefor
Inform

ation
Interchange

�

charactersare
stored

asnum
bers

�

standardtable
defines

128
characters

�

exam
ple:

c
h
a
r
c
=
’
A
’
;

‘A
’

=
65�

	

=
01000001


c�

7
6

5
4

3
2

1
0

0
1

0
0

0
0

0
1
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