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Java in one slide

String Operations

o
@B@ N@%{ro Built-In Types Punctuation Numeric Operations
)

EREE

length () compareTo ()

Integer.parselnt ()

Assignment

System.out.println ()

o
?%@Uﬂo Math Library Boolean Operations

Math.min () Math.max ()

Flow Arrays
Control

Arver Fall break: Objects
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Variables and Types

declaration statement

S al 10
variable name\L[ int a, b; A/literUl
_ a = |1234];
assignment 3 ]
statement b = 99;

int ¢ = a + b;

combined declaration
and assignment statement

Programmin,
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Variables and Types

declaration statement

:

variable name lint a, b:L litorq]

_ fa = 11234 |; ﬂ
assignment — -
statement b = 99’

int ¢ = a + b;

combined declaration
and assignment statement
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Variables and Types

1234 99

19

declaration statement

:

el

variable name int a, b; literal
/
_ ™~ a =[1234]:
assignment .
statement fb = 99; W

int ¢ = a + b;

combined declaration
and assignment statement

Programmin,

Penn ===0 Section 1.2
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Variables and Types

1234 99

19

declaration statement

:

el

variable name int a, b; literal
/
_ \a =11234|;
assignment 3 ]
statement b = 99;

\1’ntc=a+b;U

combined declaration
and assignment statement

Programmin,

Penn ===0 Section 1.2
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Variables and Types

declaration statement

:

variable name int a, b; literal
/
_ \a =11234|;
assignment 3 ]
statement b = 99;

1234 99
el

\1’ntc=a+b;

combined declaration
and assignment statement

Penn
Engineering
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Variables and Types

1234

99

declaration statement

— a
variable name int a, b; literal
/
_ N3 —[1234 ;
assignment B ]
statement b = 99’
int ¢ = a + b;
combined declaration

and assignment statement

“int” means the veriable will always held an Integer

Programmin,

Penn s==0 Section 1.2
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Assignment
Test with ~pseudo-java”

800 _ (Untitled)
| E’%Hewlﬁﬂv¥n|huel |'__§<CIDSE|§| o Cutl 3 Cnmrl

- i T 44
l,_IJntLth:u:I_,l |; 1
& W -
U Console = Compiler Qutput |

i

Welcome to Drlava. Working directory is
. Fo N P T S fa r'ltI"DCS
|:r int a, b; |

1234

= b =99
»intt=a
>t
1734
=ad=Db
b=t
1734
>
|Resening Interactions 1:0

Ee,nn, Section 1.2
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Assignment
Test with ~pseudo-java”

800 _ (Untitled)

||'__”%Hewlﬁ0n”en|5,auel EC|D5E|;|3€CUII|ECDWI

- i T 44
l,_IJntLth:u:I_,l |; 1
& W -
U Console = Compiler Qutput |

J
Welcome to Drlava. Working directory is

/Users/bibrown/introcs

U; a = 1734 J

e

= b =99
»intt=a
>t
1734
=ad=Db
b=t
1734
>
|Resening Interactions 1:0

—
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Assignment

Test with ~pseudo-java”

800 _ (Untitled)

||'__”%Hewlﬁ0n”en|5,auel EC|D5E|;|3€CUII|ECDWI

- i T 44
l,_IJntLth:u:I_,l |; 1
& W -
U Console = Compiler Qutput |

J
Welcome to Drlava. Working directory is
/Users/bibrown/introcs

> int a, b;

> a = 1234

U:r 5I:.‘rj= 99 U

==

>1int t=a

>t
1234
=ad=Db
b=t
1234
>
|Resening Interactions 1:0

—
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1234

el

99

19
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Assignment

Test with ~pseudo-java”

800 _ (Untitled)

|&HEWI@U!$FISJUE| |'__§<C|n53|§|3ﬂ.{ut||h{nw|

| . T +
I',_lJni:Li:ln:l:I_,'l |; 1
& W -
|[mcion | T2

S
Welcome to Drlava. Working directory is
/Users/bibrown/introcs

= 1int a, b;

Compiler Output |

> a = 1234
1734
= b =99
Up intt=a U
1734
=ad=Db
b=t
1734
>
|Resening Interactions 1:0

Penn
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Assignment

Test with ~pseudo-java”

800 _ (Untitled)
| E’%HEWI@D!&HI Sa'uel |'__§<CIDSE|§| o -CutI 3 -Cnmrl

. LT P
I',_lJni:Li:ln:l:I_,'l |; 1
. -~
U Console = Compiler Qutput |

J
Welcome to Drlava. Working directory is

/Users/bibrown/introcs

= 1int a, b;
> a= 1234
1734

> b =99
=1lnt t =a
=t

fi—
W
&
Il
=3
y —

b=t
1734
>
|Resening Interactions 1:0
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Assignment

Test with ~pseudo-java”

800 _ (Untitled)

|&HEWI@U!$FISJUE| |'__§<C|n53|§|3ﬂ.{ut||h{nw|

. LT P
I',_lJni:Li:ln:l:I_,'l |; 1
. -~
U Console = Compiler Qutput |

J
Welcome to Drlava. Working directory is

/Users/bibrown/introcs

= 1int a, b;
> a = 1234
1734
= b =99
>1int £t =a
>t
1734
=ad=Db
U} b=t U
>
|Resening Interactions 1:0

Penn
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99 1234

1234

c
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Assignment

sfores a value in a
800 {Untitled) N °
| I::éz- HEWI =1 Open | e | Ec Close | | % 'CIJII 0§ Cop. . vgrigblee no* like maih!
[t TR
Console = Compiler Output |

Welcome to Drlava. Working directory is 99 12 3 4
/Users/bibrown/introcs

= 1int a, b;

= a = 1234

1734 @

> b =99

99

=1nt t=aqa

=t

1234

=a=h

3 1234
b=t

1734

’ =

|Resening Interactions 1:0

Ee.nn. Section 1.2
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int: Integers (whole numbers)
+, =, %, /, % (Mmecule), (), Integer.parselnt ()

Expression Result?

3 - (5-2) /2

Integer.parselnt ("3")

Integer.parselnt (3)

Penn

L CIIL seoe Section 1.2
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Integers: Example Program

fUsers/bjbrown/introcs/IntOps.java

E}Cluse|§|ﬂCut|E§Cupy| & Pastel@ IJm:ll:|-| @ Redo | i | M Fi

4
| 3

1 public class IntOps {

from boeksire, seetion 1.2

Penn
Engineering

Z public static veid main(String[] args) {

3 int a = Integer.parseInt{args[@]);

4 int b = Integer.parseIntCargs[1]J;

5 int sum = a + b; @@Wﬂl@@é Int%a ° java
6 int pred = a * b;

7 int quot = a / b;

8 int rem =a % b;

" 9 "
10 System.out.printlnfa + " + " + b + " =" + sum); '
11 System.out.printlnfa + " * " + b + " =" + prod);

17 System.out.printlnfa + " 7/ " + b + " =" + quot);
13 System.out.printlnfa + " % " + b + " =" + rem);
14 System.out.printlnfa + " = " + quot + " * " + b+ " + " + rem);
15 }
16 }
17 |
Console | Compiler Qutput |
Welcome to Drlava. Working directory is /Users/bjbrown/introcs
> java IntOps 5 3
54+3=28
5*3=15
5/3=1
5% 3=2
5=1*3+12
>
IEditing J/Users/bjbro... Bracket matches: public class IntOps { 17:0

mEa0
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Integers: Example Program

800 [Users/bjbrown/introcs /IntOps.java
Save | [ Close || # oCut | ) Cnp'y'l [ Paste | 2 Und'n| & Redo |: | M Fi
4

1 public class IntOps {
Z public static woid main(String[] args) {

i claneio ] Console | Compiler Qutput |

Welcome to D{ ]\'ulnr'king directory is /Users/bjbrown/introcs

> Java IntOpy |5 3 i
54+3=28
R Program AreUmMents
5/3=1
5% 3=2
5=1*3+12
>
|Editing JUsers/bjbro... Bracket matches: public class IntOps { 17:0

Penn
Engineering

3 int a = Integer.parseInt{args[@]);

4 int b = Integer.parseIntCargs[1]J;

5 int sum = a + b; D@Wﬂl@@d Intops e java
B int prod = a * b,

; int quot = a / b; from beeksite, seetion 1.2
.3 int rem =a% b;

9

10 System.out.printlnfa + " + " + b + " =" + sum);

11 System.out.printlnfa + " * " + b + " =" + prod);

17 System.out.printlnfa + " 7/ " + b + " =" + quot);

13 System.out.printlnfa + " % " + b + " =" + rem);

14 System.out.printlnfa + " = " + quot + " * " + b+ " + " + rem);

15 }

16 }

17

Programming
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double: Floating-Point (fractions)
+, =, %, /, % (mecule), (), Double.parseDouble ()

Expression Result?

3.141 + 0.03

6.02e23 /2.0
5.0/3
(int)5.0/3
5.0/ (int) 3
10.0 % 3.141
1.0/0.0
-1.0/0.0
0.0/0.0
Math.sqrt(2)

Math.sqrt(-1)

Math.sqrt(2) * Math.sqrt(2)

Math.PI

Math.pi

Penn
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Doubles: Example Program

800 fUsers/bjbrown/introcs /Quadratic.java

Save | [, Close || 3 Cut I [ Cu-pyl & Paste I 2 Undul fed
4

1 public class Quadratic {

7 public static veid main(String[] args) {
3
4 /4 parse coefficients from command-line
5 double b = Double.parseDoublelargs[@]);
% double ¢ = Double.parseDoubleCargs(1]);
7
g /¢ calculate roots
9 double discriminant = b*bh - 4.0%c;
- 1@ double d = Math.sgrt{discriminant);
11 double rootl = (-b + d) / 2.0;
172 double rootZ = (-b - d) / 2.0;
13
14 A print them out
15 System.out.println{rootl);
16 System.out.println(rootZ);
17}
18 1
19
iAW -

Console | Compiler Qutput |

= java Quadratic 2 1

-1.8
-1.8
> jawa Quadratic 1 2
MaN
MaN
>
|Editing fUsers /bjbrown/introcs /Quadratic.java 19:0

Penn
Engineering

Downlead Quadratic.java
from boeksite, seetion 1.2

Solve: x> +bx+c=0

—bxb*-4c

2

Quadratic Formula:

Section 1.2
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Java Math Library (Excerpts)

public class Math
double abs(double a) absolute value of a

double max(double a, double b) maximum of aand b

double min(double a, double b) minimum ofaandb
Note 1: abs (), max (), and min () are defined also for int, Tong, and float.

double sin(double theta) sine function
double cos(double theta) cosine function
double tan(double theta) tangent function

Note 2: Angles are expressed in radians. Use toDegrees () and toRadians () to convert.
Note 3: Use asin(), acos (), and atan() for inverse functions.

double exp(double a) exponential (e?)

double 1log(double a) natural log (log, a, or In a)

double pow(double a, double b) raisea to the bth power (a?)
long round(double a) round to the nearest integer

double random() random number in [0, 1)

double sqrt(double a) square root of a

double E value of e (constant)

double PI value of w (constant)

Penn Section 1.2
21
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char: Single Characters

(int) ‘A’

(char) 65

(int) a’

(int) '0'

S
Penn. secn Section 1.2
Engmeermg -



char: Single Characters

Single eharaciers are steree as (small) integers

Expression Result?

IAI

IAI+O

(int) ‘A’
(char) 65

(int) 'a'

(int) '0'
l3l - IOI

Ee.nn. ssee Section 1.2
ngneermng o 2
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char: Single Characters

Single eharacters are stored as (small) ntegers!

Expression Result?

IAI

IAI

+0

(int) ‘A’

(char) 65

(int) 'a'

(int) 'O’

l3|

- IOI

Penn
Engineering

Characier codes are defined by
the ASCII and Unicede standards.

Programming
Ay

mEa0
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boolean: True/False

true, false, ==, I=, <, >, <=, >=, && (and), || (ev), ! (net)

Expression Result?

true

Ifalse

IAI - lal

Math.Pl 1= 3.14

lal > Ib

1.7 <= (17/ 10)

true && true

true && false

false && false

true || true
true | | false
false | | false

(1<3)&&(3==(6/2))

(1>=3) ] 1(3==(6/2))

Penn
Engineering
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Booleans: Example Program

8 0o [Users/bjbrown/introcs/LeapYear.java

| @NEW' = Clpen| Save | [% Close || M ocut | 3 Cuwl B Paste | & Undp | =

N 1 public class LeapYear { D@Wﬂl@@d LCapYOat. java

7 public static void main(String[] args) {

3 int year = Integer.parseInt(args[@]);

4 boolean isLeapYear;

5

6 £¢ divisible by 4 but not 1686

7 isLeapYear = (year % 4 == 0) && (year % 100 != 0);
- g

9 A oor divisible by 488

10 isLeapYear = isleapYear || (year % 400 == 0);

11

12 System.out.println{isLeapYear);

13 }

14 }

15

Console = Compiler Qutput |

Welcome to Drlava. Working directory is AUsers/bjbrown/introcs
> java LeapYear 2004

true

> java LeapYear 1900

false

> Jjava LeapYear 2060

true

e

‘.@ﬁ@@ @@ﬂ@

IEditing fUsers /bjbrown/introcs /LeapYear.java 15:0

Penn
Engineering

from booksiie, seetion 1.2
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|

1815 < 1864
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Booleans: Example Program

8 0o [Users/bjbrown/introcs/LeapYear.java |
| Y Newl = Clpen| Save | [P Close || &8 Cut | 3 Cuwl B Paste | & Undn | =& ]
N 1 public class LeapYear { D@Wﬂl@gd mapYQar. java
7 public static void main(String[] args) {
3 int year = Integer.parselnt(args(7]); from beeksiie, seetion 1.2
4 boolean isLeapYear;
5 | p——
G £¢ divisible by 4 but not 1686
7 isLeapYear = (year % 4 == 0) && (year % 100 != 0);
. 8
g A4 or divisible by 400
10 isLeapYear = isleapYear || (year % 400 == 0);
11
12 System.out.println{isLeapYear);
13 }
14 }
15

Console = Compiler Qutput |

Welcome to Drlava. Working directory is AUsers/bjbrown/intpe--
> Jjava LeapYear 20064
true

> java LeapYear 1900 L@GP Y@Gf's Gf’%:
jﬂ;;iu LeapYear 2060 o DiViS‘blg by 4
* But met divisible by 100

|Editing {Users /bjbrown /introcs fo ° Empf ‘f ‘i’hey'f’@ é'VESIble by 400
L TS

Penn
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Section 1.2
=] &



String: Text

Expression Result?

"This is a string literal."

lllll + l|2|l

1+"+||+2+||=II+3

|1l + l|2|l

0 + l1| + I|2l|

"" + Math.sqrt(2)

(String) Math.sqrt(2)

(string) Math.sqgrt (2)

IlAIl - IIAII

||A||'equals(llAll)

IIBII < IIAII

"B".compareTo("A")

"B".compareTo("B")

"B".compareTo("C")

Ee.nn. ssee Section 1.2
ngineering %




Strings: Example Program

.8 00 [Users/bjbrown/introcs [Ruler.java
| I:’%Newlﬂﬂpeﬂ B save | I:’;<Clu-se| |,ﬂ Cutl 3 Cﬂ-m«l ] Faste| & Undo eL
1 public class Ruler {

p-

7 public static voild main(String[] args) { gownlogd Ruler. java
3 String rulerl = "1"; ‘
4 String rulerZ = rulerl + " 2 " + rulerl; . me b@gks'fe‘ secfi@ﬂ 1,2 _
5 String ruler3 = rulerZ + " 3 " + rulerd; P
: 6 String rulerd4 = ruler3 + " 4 " + ruler3; ~——
7 System.out.printlnCrulerd);
8 }
9 }
16

-

Conscole | Compiler Output J

Welcome to Drlava. Working directory is JUsers/bjbrownsintrocs
> jawa Ruler

1213121412131 21
E

|
4

1213121412131 2]1
LII]IHILIHth Il |||||IIIL LIIUlII||]|[I|HHI|IIIIIIUIH I |”””“l”|”|||J|”””“”|

10 11 12 18

(IR

13 |14 16 11

il

12 |19 |20

Editing /Users/bjbrown/introcs /Ruler.java

Ee,nn, Section 1.2
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Data Types

* 1nt,double, char, boolean, String, ...

* Help avoid errors and ambiguities
— What doesa + b do?

* Not perfect:

- ¥
3’3 e L

il 3

Ariane 5: Bad type conversion Mars Climate Orbiter: Bad unit conversion

Ee.nn. ssee Section 1.2
ngneermng i 3
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