Poll Everywhere

PollEv.com/javabear text javabear to 22333

Which of the following are appropriate static type
declarations for c in the following code snippet?

inta = 7’ boolean int, Only (A)
double b=3.4;/ it dousle
c=[a/2< d?@ 2 * pt double, only @
4 )
N s int or double (C)
\/\,—L/
double

neither will compile (D)
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Today's Learning Outcomes

4. Explain how Java stores and references objects in memory.

5. Use the Java documentation to locate a method for a desired
behavior and successfully incorporate that method into a program.

6. Draw object diagrams to visualize reference types.

7. Write Java programs involving arrays that utilize syntax for indexing
and array literals.

8. Write and execute code in Java that uses program arguments.

CS 2110 Lecture 2: Reference Types January 22, 2026




Beyond Primitive Types
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References and the Memory Heap
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Construction
|

The process of q“o;h‘?n\o} memory
QZCOQJM; to )}S L|4$$'S blwep““"” constcuctor methed nNqgwe

to build a wew oblect

matrche S class

= ner .
Scanner sc = nNew Scanne ( )J
Scanaer \l
sc. chnnel‘E_ |. finds weap memery for object

2.[4”5 (ov)‘s"'fnc"'a’\ *O "53" \lf" '}'\48 ob().eb-,'
3“'(-ei-nms“ (evaluttes 3o) o reference
Yo {JLke vew ob)&c"'

S}r-'nj 5 = new Si-m'«:j("luello“)"J

ol

5*’;"3 S = “hello“"’e—_' 6*‘!‘303 )iteral 5),,,1.,!)( (Spgc:q’ Jor Si-n:njs)
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Instance Methods

Be\,w:ors of refereace ')"‘//765 SPQC;{':QA, 'oy ;451-4«:(6
f_n_ei"'lod.i
_ Jofmed i cliss amd  called on oblect

. - ) W .
Si-ru.nj S= '"hello y cquS: 5""‘9 §
int i35 6. length() J/ 5 it leagh() 1., 3
instance ’\qr ume ot .
metlod J eats ’
mevod doget  Member aame . i | |
we're M”\‘vy the  operator int J = $.index of (‘eh>_) // |

len‘j}\a Mmetbod on <

Strirg t= g.suosting (1,3) /) e

See: http://docs.oracle.com/en/java/javase/21/docs/api/java.base/java/lang/String.html

CS 2110 Lecture 2: Reference Types January 22, 2026



http://docs.oracle.com/en/java/javase/21/docs/api/java.base/java/lang/String.html
http://docs.oracle.com/en/java/javase/21/docs/api/java.base/java/lang/String.html
http://docs.oracle.com/en/java/javase/21/docs/api/java.base/java/lang/String.html
http://docs.oracle.com/en/java/javase/21/docs/api/java.base/java/lang/String.html
http://docs.oracle.com/en/java/javase/21/docs/api/java.base/java/lang/String.html
http://docs.oracle.com/en/java/javase/21/docs/api/java.base/java/lang/String.html
http://docs.oracle.com/en/java/javase/21/docs/api/java.base/java/lang/String.html
http://docs.oracle.com/en/java/javase/21/docs/api/java.base/java/lang/String.html
http://docs.oracle.com/en/java/javase/21/docs/api/java.base/java/lang/String.html
http://docs.oracle.com/en/java/javase/21/docs/api/java.base/java/lang/String.html
http://docs.oracle.com/en/java/javase/21/docs/api/java.base/java/lang/String.html
http://docs.oracle.com/en/java/javase/21/docs/api/java.base/java/lang/String.html

Poll Everywhere

PollEv.com/javabear text javabear to 22333

What will be printed by the following code snippet?

static void main(String[] args) {
String str = "Abracadabra”;

. : . Juis object will be
int pos = str.indexOf('a’); clemed up by fue

str = str.substring(0,pos); 9garbage colle ctor
System.out.print(str); $ring

arg 5, | :
: N
main() 5"'5"'3
Pos’,iml' SM".J




Reference Semantics

The wvalve of a  ref. tspe  Variable 6 a refefeace
(an arrow)

jual variable chavgeg the arfoV ({0 |°°5""' to

Ke 46519179
a di€fecent obJed’) String

String s1 = "hello";

s1 ="goodbye"; Ly 5+r:nj .\ﬁ—/

System.out.print(s2);
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Reference Type Parameters

In Java, tue Valugs  of al] qrquea'}s of a4 wmelyod il

ale copied nto $4e cofl/es POI)JMD quqmdel‘ Catries of
He wvew Stacx Frame. L pa3s by
Jolue |
rstatic void printLength(String s) { 1 ‘SQMM*;C 5
System.out.print(s.length()); rr's”“—"")‘\’“ 5’.51::«;
} S‘}liqj

public static void main(String[] args) { 5?:?03'[]
String message = "greetings”; maml) mesige’ /
printLength(message); Giring
k} J
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What gets printed by the following code snippet?

( A
static void pluralize(String str) { fox @
str=str+"s";
}
foxs (B)
static void main(String[] args) {
String animal = "fox";
’ fox
pluralize(animal); OXES (C)

System.out.print(animal);

) ) animal (D)

11
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What gets printed by the following code snippet?

{ )
static void pluralize(String str) {
e ’ plaralizel) siri siring T
} con (Qieﬂ'i:on make S
ned  Steing )
static void main(String[] args) { . 0 5 ring
String animal = "fox"; w95 Sringtl L
pluralize(animal); M1 9 animal’, m
System.out.print(animal); /) "Lox" String E’
}
\_ J




nhull

Null 16 o 5?8(2‘1‘ Jalue for every refefence
ix/pe, (a1d «a Y Avq \Ae,7vJofc|) Wwhichh  iadicales e

absence of @ refergace .

5= sl 5. 5+ff"j Z

5{-rinj

T(y.i\j lo invohk ¢ an Mmstance Mm”wd o1 Q
farget fqat 15 aull Wil cavde  a Null Panler Exceplion

% be Carer| wWhen \)qr:qb(eJ cd1 be null ~
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Arrays

Aﬂ alCay S a S;M‘o|e detq 5tcuctute Yhat tonsists
of a F-‘xed viwmber of 521‘1!4"'““'7 wumbe red CC“g +|'q4|-

slore elemeals  of a  garkcglar type.

nt []
acc | intL] >{ [FT3 5 Te o =)
o~ 0 0 W E W ©

accay of ints

/--4’0 porentheses — |on ot is a feld
qrr,\c.aj\'l, = 6} of e af“b},wo{-i method

Cmore ovm 14
arcays are a refereqce type "~ K $ Soon)

array cells can  store a0y Fri"’li*""c oC <efereace ‘}v,oe
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Array Initialization and Array Literals

ConSiract an 0ffay oy specifying its Iead%h
lﬂ’f[] arc = vnew W)‘\'I@]J 0 -For Prih#?-’e """""'f""”(
e
]/);}'.Dyll-’ 'c'“&‘l' v ith A&FM"H' valve {false for booleagn Pes

nall  for refereace 4'1,;65

olC

—

in+[1 qcr = NeV intL ] {7’3.45/6/0/'23).

oc ;""[J acr = {7,3/516/ OJ -2%}
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Array Indexing

To acess tve eglements 0 an  affay | use  sqyale
bmc‘(e'\' Syntax with index inside
3 MJ;(eg ohart  from 0

arr. \3 %5'-01 %S|
il ] Lo) ) (97

it 1= arcl2] 0 /-
qrr[l}=5)‘

ace[acc[0]] = arr [I])
3
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Draw the memory diagram for the following code
snippet. How many objects are allocated on the heap?

e s
words[1] = "cat"; @ 4 (A)
words[2] = "ate";
words[3] = words[0]; . @

£in [] 5
words[4] = "sandwich"; ‘5* J —
> g 'L /

/ Q l

6 (C)

. 3 0 1 [ /T3] [v] (s]
worJﬁ . l ~

5+:'mj[] [
7 (D)

String




Multi-Dimensional Arrays
A\

int[][] nums2D = new int[2][3]; atray of arfays
ouler 'Ki_vmer
§12€ size

'),,J;ces euqlun"'e—lj
lest » right

Runtime Stack ] v 0‘ x S Q

o an iﬂ* [ ]
nums2D: int [] [] 4{

0 } nuMSZD[]J[OJ = 6/

nt 11 nums 2D [1] = new -"'*[7-])'

J@ny
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Program Arguments

P“jrmm e.,,{ryroivnl'- walic static ~Noid  main {5fri3 qg;[]){

I
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(see deMo)
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Jo

2 Coding Demo: Echo Program
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