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3pm~5④
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Movements
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Development Process

song:
d D Test

② debugger .



Error at the Compile Time GxError CI )

¥s

D D



Error at the Compile Time : Syntax Error C 2 )

0

D II



Error at the Compile Time : Syntax Error C 3 )

:



Error at the Compile Time : Syntax Error (4)

O

•



Error at the Compile Time : Type Error CI )

•

s
type error



Error at the Compile Time : Type Error C2)

Oo O
O → QQ

Ideology! able



Error at the Time :un Exception
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Error at the Than Time : Logical Error

→

→

→

→ a
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Document Your Code

:
§



character

I
' I

④0
String

: seq . of char
.

" " V empty string
"a④@

" abcd
"



Operator , Operands , Operation

*

Tong opera
. .

opera

× a⑧right
.pe

and
p

operand

operand operation

✓
- An operation consistsof an operator

and one or more operands . ternary

✓ operator
- An operator has one or more applicable operands .
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- Labo Part 2

if C registered ) I

go to your registered lab session

& I

go to Tuesday 5pm session

}

preparation
- Quiz I Week of Jan 21

grade
soon - Lab Test I Week of Jan 28



Data Types

⑦
= ? ,

UE
"

⇒
"

X

doubled
d = ? s

c¥te¥×gs = ? ;④= ? ;

He ,

false



Assignment :

Change of Value - type

,
variableIfans I¥9:{

→

④-00010•*fifeset:*:÷ .⇒④*LYKKE
n:&:
:::%¥a¥¥i:¥÷

.
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" J



×
not a
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Constant : Initialization vs .

The
- assignment

a

•

¥8088
→

me

6.28

*
can ;::::'!die .

assigned .k¥4



Variable : Initialization vs . Reassignment

¥9
- 9.6

s hHTyana4w.ee?aasIgn-s
reassign

-me

this
'

C variable -09

→ @ 39 new value
.

→ -0
9.6



Expressionists

me Eaton
3 Type Correct ?

.

→

4M¥
V 9

→FWY@I"waldV ' 'Hello
-

world "

→
""④"woX.÷⑥s.
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Hello -32
"

→ ④③X
.

→
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X
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Expressions G)

x
→

(46%4) X

→

①④46%2-40✓
"

Lala land 2
"
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Combining Constants and Variables

¥±
,If0

=8
"

:*

I

⑦T , → reassignment

Esg
Edna

I QT' iATu→u



Console Application : With User Inputs us
.

Without

t€eO -

1-

WiUser Input

TooMoodEse
100 100

→me



Common Mistake : Declaring the Same Variable More Than Once

EE X
the

-
declaration To not

allowed
.

Fix I : Only Keep the 1st Declaration

Tnt counter =L ,

2

-
Counter

Counter = 2 ;

Fix 2 : Declare New Variables

Tnt counted = I ; ①
Tnt KEL = 2 ;

counter I

k¥2



Common Mistake : Using a Variable Before Declaring It

>
Variable

tintcounter -

-
I s I

D
I

-

I
-

② Thommen
③
④



Example : Convert Seconds to Minutes

Test .

soo seconds

I 0
•

Exercise : Modifyingso that it will displayIsthif necessary . e.g.
15914

seconds →
⑦

home;sues
⑨

seconds



Where Can
Assignment Source CRHS ) home From ?
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0
-

•

•
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Automatic Coercion : Tnt to double

±
"

:

to Diane
.

@



Manual
Casting

④Case I :@to

④vdueI-l3.4t5dIgfX@12.OD.aevalQe2-hEnnyfeA3i4tt9ybQ9.O

a :¥*¥i:
Hotf) 12 double

avg
-

- H-if Ya



Manual
Casting precedent

Case 2 : at to double
O.OA A O⑨O V

Me
II IT

I # Fido O

KdiTT@DI2OIEeaE.I



of. #n



Exercise

002
-

§Do
- -

C) II f-
- HO

8
- -k¥-926D

-

d2

dl TS 3.1415926⑥
dz is 3.1145926 Tl

-4 is 3

do is

3*18.0



Exercise

0 o
-

oxy at It = ( Tat ) 23.6 ;

O
-

FIX
DO Ox

€ ,
Anca -1

aI¥÷¥④§ done
.s.tn#gdonbleHkIehMIei.n



i①D i t ¥I④=④ * f

② Ttt I1*0=5



ExerciseIII¥00
O O

lk=IT,→&EfiLAi
I t t ;

I J kKID



Comparison of Values

use

escharbpath C d -

-
=

' be ) ,

suing
use ;areg .

String D= input . next knee ) ;

printIn ( Sl
. equals ( "

quit
" ) ;



111

Escape Sequence String
'

A
start

suing

p.int#@9jQ
print C Sl ) ; start

orpcsII,

AB

and ?sits:I④CIOs,

75
pointed

prince
s

→

SEA
Truth s B
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Why selective Actions

→

a o a

¥

oQEi⇒⇒• ←



Not Equal to

at

×=③
!

 

'
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qstatement
syntax

: BooleanExpression ,

Semantics

evaluates

Meaning



I
-



A Single If - Statement

*

IT⇒feesyntax lBoolean

Expressions

tenanted

evaluates to false Meaning

but BooleanExpressions
evaluates to

t@



HE

-



A Single If - Statement

*

×o
*

It

syntax

Case 3 : BooleanExpressions femanticsl

evaluates to false Meaning

but BooleanExpressions
evaluates to false



A Single If - Statement

default .

syntax

Case 4 : BooleanExpression femanticsl

s
Meaning

BooleanExpression
all evaluate to false
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Hutu . Way If - Statement without else

partisang@
O I

⑦
String Ig

-

so if (

SethI -

× [ Ig
=

' ' A'
'

i

p
to Ilse if¥7039

-

x I Ig
-

-

' '

B' "
s

'

Yex¥fg%

!
→ else I

1g =

' '

I
' is



radius

invalid:

radiusdinvalids↳ ! ( radius a 0 )

↳ radius

-

s -

-

O



Two Ways to Handling
Errors

Test : radius §*
.

→
Test : radius

¥,9€ 9
- s s

-

- O F¥*e¥
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Overlapping vs .
Non -

Overlapping Intervals

;#¥EI¥
⑤
.

;og



sjgleasngfftg.tt

vs . Multiple If - Statements : Overlapping Conditions

YES
*

II

•¥i⇒He
If statements

.



Single If - Statement us . Multiple If - Statements : Non
- Overlapping

Conditions

f
*

II

iet¥⇒¥#f@
2 is .



Scope of variables : method

•

T
sub - tape

I
✓ subsape



Scope of Variables : Branches

→

#÷¥o→aE±-

'

o

-

00600
D

Tnt I X



Scope of Variables : Illegal Use of Variable from Other Branch

•

y illegal : k is declared in a off . sub - scope .

→ if c④⑧g) { - - - 3→•§-

illegal is
declared in a III.egg?

Me



Scope of Variables : Illegal Use of Variable Outside If - Statement

•

1*7
e

1¥ *⑥⑤
main C . .  - ) f

Tf C -
. . ) I

TY
.  

I '

If c . .  - s I

] g
int j ;



Compound If - Statement Test I:X
-

i
.

testes

:¥8o→ 50e-.ax I'x¥
¥

' I



Truth Tables of Logical Operators

, and ,

P G

④⑨④Negation c not )fds⇒.④④t¥¥e→ true falseDmetime I

Disjunction c or )
→ false true

p q④④⑨'

f④et④e
false

.

false true

④tapea@
-



•
Example of Logical Operation : Negation ¥¥¥}

¥8✓ - 3 -3

t
¥¥#ETE-_

→



Example of Logical Operation
.

. Conjunction TestIi age
-

-300
test 2 :

age
Test 3 : age

✓

✓ so

I
#TT¥_*I#

, -X T T -



Example of Logical Operation : Disjunction Y¥¥z!
.

§ge÷7¥OB
•

'

. a
→

⇒F ⇒
→

I 11 F



- Lab Test I C Week of Jan 28 )

~ different format

~ on xand-erro③ .

~

gede
,

tuvdosexample-

.
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✓
Logical Law : Negation of Relation Operation

z
,

,g
A@ a

TEO@ @ @Testa: E-  ④¥-413€-04130JNEE.ie#I
→ I

-

IT⇒€⇒a¥



÷::::

④④:@①CE IE) =
-

-
I ptoo



Logical Laws

:DeHorgQ
⇒⇒'

'

Sg-••BBd• BAGSBY=
*•BBd• ••BBd•
=

*•BBBBy B•BBBBy

•BBd• •BBd•
Baidoa •BBd•
*•BBs• ••BBd•
•BBd• ••BBd•



De Morgan
Law : Application I

ITTOI

!
⑧ I 3

* Mta
-

¥⇐¥
-

U

4-
Fm

→ I -

- -

-0 O -

-

-

Foo



→ if C {

Tel

set It ? ? * I → I( TO Ee fake)

== ! C Teo ) 11 ! take
s

-

= - Fo ④Fee
=

-

- t④
.



itiee.EE#e-

-
-

}
I ! Co ⇐ I Eto )⑧D{Ht?==I⇐c

, nice .io )
.  -

-

= .

- toilet, -

.



Tktlovgan Law : Application 2

-

I •

→ 5¥01agqoggoofods-og@3-aa.l
v ⇒

-3348333533438333-88303$ EgSqg•

5¥ @gqogogoofotT@gg -359mg

→•_
B3GGtgtfsofdTg Essais

To



if C I

- -
-

¥1A ??* ,
!Go

I is lo )

.
, .

⇐ It) && ! C

I =
-

- I O & I to



Precedence of Logical Operators 2+(3*4)

④④÷::n:
P④e⑧@Dboolean r=f④e;

t d'
'
'

'

- p ee of t
- fee p

F



do not need

-6j§E⑤¥¥¥a¥¥⇐ii÷i÷÷
.

runtime C F

I
.

Evaluate P

⑦if & "
?

"

If necessary
"

,
evaluate G

fash .



II
¥

. . . . . .

I
.

Evaluate p

2 .

It
necessary ,

evaluate q .



Wednesday January 30

Lecture 8



-

12¥released-1027€guidereleased

- special agenda

to be sent tomorrow



y
Short - Grant Evaluation : &&

OF⇒08880B⑦
;¥e¥e-+

Test Case :

g.io



shore - Grant Evaluation : "

#liylxsz
a 0 O

-

⑦ Ylx > 211*-0

O A

-estCas→

i€#g①Test Case :

21=5Y
-

- 10



short - Grant Evaluation : Common Error
Test Case :

X -

- O

wash when
Y

-

- IO

X -

-
= O

it- y
crash when X= -

- O

M
-



from
mon Error : Overlapping

Conditions in Multiple If .
Statements

##
→

Tie.

→⇒€§I→
Tes¥④E④

!
HE

Go 9% To



Exercise : Overlapping Conditions
o to so

⇒€0po#f⇒==x⑦@



Overlapping
Conditions : General vs . Specific

$•i④#€B8Pyo 80

xx 'M

.  . 579
Xx Yo is more general . go.nl ,

72 .

-

;:*

"
X > So TS more specific . xx

g

so,§s82



Overlapping
Conditions Tn a Single If . Statement

× "9. 3.4 is more general .

"
" "

x ,
5

X
is more specific .

sie :?? '

* pm

BEgag
too *⇒⇒

x -

- s Ig" general

µz⇒



AMY
comes before specific Condition

eiH Test Case :

¥pecificgpa=4⑨moHqeci
→

=-→=
⇒ ; , a :S



Common Error :

NkssingBa
f

⇒IIe

:
Test Case :

a X radius -

-

①
→

* &z O

→ TO



Common Error : Misplaced Semicolon Test Case :

radius -

-

-40start of so meth:&.de#ona/

-0



Common Error : Variable Not Properly Reassigned
=

" "

,
' '

Fait
"

-⇒X
Test Case :

×
Is -

gpa-0X
Is -

X ④-
else I

]
gw

=

" Fail
"



Common Error : Ambiguous
"else "

::÷÷¥÷÷÷i÷÷÷i÷:÷÷



I
6mm on Pitfall

→

E£E¥= .④aonmIIF-" T
' -

-
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to . . . . . .

body!¥ I

÷:
loltimes

be ↳ too

I / DIE
,

=Howmanytimesis⑤"chedced?↳⇒
How many times is

"p
executed ?



for . Loop :

Tracings

, Tyga"Tex
.

'

II loop ?o

1€1€
: 0F

99
100⇒Beg

@•oo@0ILAeo.aa
?¥i÷I:&How many times is

"
Kbo

"

checked ?

How many times is
'  ' prntlnc . .  - S

" executed ?



for - Loop : Alternative Syntax

⇒
,

It'The end
axon .

-

So the above for - loop may
be re-written as :

→ Tnt I = O 's

for ( -

s Is too } ) {
printIn (

"

- .
-

" ) ;

It t ;
}



for . Loop : Exercise CD

Gynt

=

2ft
-1I 0

⇒f-0@co¥4 I

Gunt=2*④⇒t.es#s'

3¥11
,④Cos 99 ]

a y#Els 335; -
- -

slag
]

→ count counts 100Eaten⇒count a2dIteE④T④O⑧lead TD⇒tFEI::II
.

It:*9
.

In
. ⇐

①igapigggz.IE?BDb0



-

Welcome .  - -

⑥
for . Loop : Exercise

( Wwe!

Eosa④

too

"

⑨⇐
O§y[lsl

100IAre the outputs same or different ? [ Wwe!%hf
# of  iterations : 100

Welke .  -

④



for - Loop : Exercise (3)

⑧?

AIAfiveKateI

⇒⇒⇒as.

.¥÷÷÷÷H÷
5 54=5  

T 6666 <= 5 F



while - Loop : flow chart

TETLEY
and ten

# for C
- s - s - )

while ( - )&
X -

- if t Dwyer stay
and " "

naaluatesaff

→ How many times is
"

k lo o

"

checked ?

→ How many times is
"

print Inc . .  - S
" executed ?



while . Loop : Tracing E3 , 102 ] 102 - 3 t I

-¥%-
* eat ,

- ons

• -

⑧e
I y - 2 = Heaton

I
- .

• co⑧O ⑨ •BOB
•

How many times is
"

Kbo
"

checked ?

How many times is
'  ' prntlnc . .  - I

" executed ?



while - Loop : Exercise CD

⑨DOI E0,99 ]

• pound

"

IElstad
soo times

I I Ci )
count count c 100 Iteration count count ⇐ 100 Iteration



while
- Loop : Exercise (2)

Welcome - .  . O

→

A
-

I

→

o -

Are the outputs same or different ?
Welcome

.  -
.

I



count =  t 2 X

Compound Loop : Exercise CD Gunt -

- count t 2

Gunt t -

- 2

±
,

f¥s⇒#Test I : Test 2 :
Test 3 :

radius -

- 2

radars=-⑧radius =3

Error :

neg
.

radius value
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fompound Loop : Exercise C2.1 ) t
I → Test I : f

.
radius

-_-2⑧
→ → ⇐

Fse
y

¥g¥mnIt
⑤

32*2*54'

Testators

OF radius-_①i.iffy
F

Test 's :

⇒⇒ft¥iIS-÷E⇒zgFasoFaddis:3
¥

12*2*3.14&÷¥¥=



fompound Loop : Exercise 6.2 )
→

Test ?

Or : What -if we delete the update at Linea ?
radius

radius

-_①f⑦2-
Console :⇒I.EE#EF*--j*-s:.-→ 754¥I*J=B#⇒→mmmmmmowammmaaDA

.

.si:"

:p .



for - Loop a while - loop

ID

i.
!

-000 -

Ees-0-0ITI'D



Stay Condition us .
Exit Condition P G

! C PIG ) -

-
= t p It i q

D
-

→
-

→
! Cp ee q > : exit condition

y
exit condition -

-lfstay condition)

→

O_0
-

→ ! Cp Hq ) : exit ! Cp11g) = -

. tp ee tf
Condition



Stay Condition us .
Exit Condition : Exercise

→

0¥ .:c . .

→
Exit Condition

%:

"

µ
attll0sxdeexs@1.CDEX 11×420 ) • •

→ ①Go 'Tx ) &&kx⇐zo )
10 20 FO .



Arra@ofTIntegwscDNopatternonstovedvdueasse.d

ex

° I 2 3 4 s f p g

⑨
Hell .

i. a
→

9400
880 830 790 750 660 650 590 510 440

Declaration and Initialization : Approach I C Initialize )
¥-1

ta = { 940 ,
8D

, 830,790 ,
750,660,650 ,

type 590354034403 ;

Declaration and Initialization : Approach 2 ( Assignments )

→ THE ] Ta = need Tnt I 10 ] ; C- an away of int ofTaco
] -

- 940 's iaED-f@i-i.s,

Tae
Tat 3=440 ;
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int[] seq = new int[10]; 
seq[0] = 7; 
for(int i = 1; i < seq.length; i++) { 
   seq[i] = seq[i - 1] + 3; 
}

Array of Integers to there is pattern on stored values

'

Is:&:Briots!-⇒seqi⇒see " '
Declaration and Initialization :① 140

⑦
o ' 7-0£②240

TO I 10⇒÷!*n÷÷¥¥:÷¥•
'

:

0090929
. . .

9,90009940-4⑧
→

to loao ④ 9 31
4



THE ] a = nee htt ? ],

String IT names = new-

String
E ? Is

The -

assignment
of a dot :

az-

- 8 ;

Accessing
the value stored a a slot :

prank Cats ] )



④
for fine E- Os EDE

t

I
a length

t



Computational Problem : Average

o.om⇒→⑧⑧⑧⑧¥¥¥.NeisesT¥q¥$-
D o → sum =

sumtns
Ec I

sum -

- sunt#IJoI k 4T

sum -

-
Sunt

nsu
]

3×917

Test Case ITest④intonumbers
.

⑥⑧
3 into

€1
↳ n

dens

.io#bwYnumbz.kgth

scam



Computational Problem : Printing Backwards

ME
-

.
. . . .

nns[
ns.lagth

ITmmfor # ¥3 ;

?
; i .  -

Ins
- IT

Eex=3pEe
"

"

:'s'¥s
, y

ns.lag#-lyz
. I① print index

→
÷⇐

.

'

.

. /
.

⑤⇒
no Y. k.3 .

@④
numbers -7 Y

'

a3I
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Computational Problem :

Printing
a Comma - Separated List

→

TT
-

±¥#@i÷
"

→ o

Alan
,

Mark
,

Tony print us . pintle
I Icnames . length names Terranes . length - I

Console④0<3 T "Alan "

0<2
T

Names : Alan
,Makin.①I <3 T " Mark " I - 2 T②

223
TO"

Tom
"

2<2
'①

3 323 ⑦
.



Computational Problem : Conditional
Printing

It
-gtheeaE]→

i¥¥E÷÷¥?consoletoiggkgtha¥38,1
I I I 30 T

3 2 3 3 SO T

Yo 3

④
4>0 TI

a

Edo
T

ToTotI



Computational Problem : Finding Maximum
max = a -67

⇒BEOEIE.ee"÷÷÷÷÷÷i÷÷¥¥.

3 QI - to T
'¥2⑦

2<6 T

aI④z2
↳

max



Computational Problem : Finding Maximum

'

⑥
DB

O

→

⇒
a

⇒Q#€0
×

logicalnor

,

I

o%afength.AE'

I I a 3 T - 4
H¥0D0⑧②

2<3 T - I k¥7
max



Computational Problem : Finding Maximum

@⇒µ⇒→
position

O is already

¥4
.

•
⇒

1*94
a →

max
-

- AED
⇒

4-
Wx

@
46§- rate northa⇒¥④①⑧0

46 246323C T④④
max



H

it it
logical!?o¥:p last iteration

desveryany I : a
length-a! length

a

-LLakngehI



④
2

, g;

④
¥¥

t

÷÷i÷⑧g÷÷¥¥⑧us E3 ] so⑧
us E43 so



Computational Problem : Are all numbers positive

?¥3e-¥¥Oe@¥tfusion
I

⇒µ-#X#-@
→

¥pn⑦sY5engthnstnon,④④⑦B④⑦
" t  

T ⑧t⑦a*e④us - tstore?-i④¥?;⑤
3 e5 T T

soFar0nlyPosNumbersTT
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I
Computational Problem : A

mysteryhateSita'TTease one positive ?#fell
j#¥

• EtIT



SCE
"

*
a

. .

E



Short -
Grant and Array Indexing
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class Point { 
   double x; 
   double y; 
   Point(double x, double y) { 
      this.x = x; 
      this.y = y; 
   } 
}

Copy of Variable : Reference Type
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class Point { 
   Point(double x, double y) {…} 
 
   double getDistanceFrom(Point other) {…} 
    
   void move(char direction, double units) {…} 
}

class PointTester { 
   static void main(String[] args) { 
      Point p1 = new Point(2.5, -3.6); 
      Point p2 = new Point(-4.8, 5.9); 
      double dist1 = p1.getDistanceFrom(p2); 
      double dist2 = p2.getDistanceFrom(p1); 
      p1.move(‘R’, 7.6); 
   } 
}

parameters us . Arguments IF
" "

%da.gs/tenpate}
-

±
. .

✓

argument

double
geeks -4

Method
q

Point #

.to#9agIIIO8--
other other argument
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class Person { 
   void setWeight(double weight) { … } 
   double getBMI() { … } 
}

Use of Accessory us .

Natator

→

ftp.iesn.KIseale.BE-o-oo#→ #→

returnable
but
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we
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Use of Static Variables : Common Errors
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Use of State Variables : Common Errors
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class Point { 
   Point(double x, double y) {…} 
    
   void moveUpBy(double units) {  
      this.y = this.y + units; 
   } 
 
   Point movedUpBy(double units) { 
      Point np = new Point(this.x, this.y); 
      np.moveUpBy(units); 
      return np; 
}

class PointTester { 
   static void main(String[] args) { 
      Point p1 = new Point(2.5, -3.6); 
      p1.moveUp(7.8); 
      Point p2 = p1.movedUpBy(6.4); 
      System.out.println(p1 == p2); 
   } 
}

Return Type : Reference TYPE
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97¥ . -
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-
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