BOOIRE] (TPAS10 : WRMEHSEURESEN OOP By

R Z RIS R KEMEE (Masterclass in OOP Concepts)
| erEtzILER S (The Syllabus) | HEREEAEGE (Professor’s Promise)
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, | g | rempmsseemnEE—@ |||
7))  2R2&ER| (Polymorphism): e | FaRImEesIEFa N E A | |
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B | R BMEIRESENESE -WR || |
: : - | (R B EREIEH SRR e — - |
S [B1232249 (The Rulemakers): [ o | [ e 7 |
a Abstract Class vs Interface “icinedsbetact_| | method sgntret f, fANBRMZES > (FAAHRIEIE Y © 7
L] / SX > BFIRICEMEN Javatils > |
——pi o
HEUEA (DSA Application): < Aro > ™\ / 7 LRATERI—E7 © - 1 |
2 Queue, Stack, & LinkedList U= = i : ~ Y t
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l_Lj_)LLLﬁ;dList 1 e
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Feynman ﬂnalngyﬂamx

_..-'.'-:.'__..-
. BESD

e - YIFEEZER) (Objects & Classes) PPT kBHER » (Biruws BiEHEfE&EEE (The Unspoken Foundation)

Zﬁ_L /| 1B (Class) B—3REHER (Blueprint) ; ¥t (Object) BIRKIBEEZEHKMNEBEF (House) o
¥ EEETREEEA > BER(CRIEFFFILL o 7

g5

« BF JEMH
JE 1% (Attributes) E

177 (Behaviors) ©

« BIRIREY . BEYE
HET TAl B
F « BEERR ©

(Class)

1

1% (Object / Instance)

« FHITESCIRREPRIREE
1CEEY) © WZBfERA new
B ZRELE ©

- TR R ESR
SH{EEEEEN TAL >
F—EHE/IN __— QR
Object ° RN

T

}

I_ff 1. BB (Class Blueprint)

public class Person {

String name; // Attribute

public void walk() { ... } // Behavior Il_ff‘ 2. TBEIC (Instantiation)

| Person pl = new Person(); // pl ME=—EREHN Object

|

|
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Feynman Analogy Box

4R EARAES : "Is-A" Relationship
EBE ARBEE L (Standing on the Shoulders of Giants)

Jli?;u,iﬁlj (CUTE‘ Rule) :
2| In an "is-a" relationship, an object of a subclass type may also be treated as an object of
¥ its superclass type. (F3RAIAJLABARAIIRRIH—1E) '

‘ Person (A38)

extends (is-a) I extends (is-a)

‘Student (2%) ‘ Staff (BH8)

extends (is-a) I, extends (is-a)

FT Student (iﬂﬁ)‘ PT Student (3EH:)

¥ HIRRIESHRT (Professor's Feynman Breakdown) :
¥ "Is-A" (47 Inheritance):

¥| Student is a Person. (B4ZA = £ extends
bR o

l%ﬂil%.%‘j (Memory Hook): RE{R{EIREHEERL "A B Hg—i&" > 7F Java 3EREATLLAREMEE extends !

"Has-A" (415 Composition):
Student has a Backpack. (BRERHE = BEREH
% » # Backpack H{E Student EEU?E) 0

]
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%% (Polymorphism) : F
E—(E5< » FEZKLM (One Interface, Multiple Implementations) v

=4 5

E

Feynman Analogy Bt}:-'::.E

= | CHYH S 48 4%

l_H 1. BifE@ (The Setup)
abstract class Animal {
: public abstract void Speak(); } // BiE3ikil

class Dog extends Animal {
} public void Speak() { System.out.println("arf!™); } }

class Cat extends Animal {
puhllc void Speak() { System.out.println("meow!"); } }

| BRIRE—E TERIEER) -
| TERE—{EmRRY Speak()
| nEEinig . e DEE) S
¥ BN 1 TihiE) B
| BEFRLCHRER > ERAR
¥| BEET > HREREACH
o Kt (BURR) fEREE - Sk
= =23 (Polymorphism) !

=

|

l mTEERER ? (Why it matters?) ﬂﬁ’FEEE dogSpeak() % catSpeak() e SEMEDY Speak() @ Java E7EHRITHARY (Runtime) BENEBINITHMERRZ !

I

d

d

/ 2. BHEURA (The Magic) | il

Animal a[] = new Animal[2]; // B&—M "B [ (REHILE) |

a[0]

.Speak(); // & arf! (Dynamic Binding E)fE#iE)
1.Speak(); // &itH: meow! _|

L]
0.
all

= new Dog(); // AWK (FHR Object)
= new Cat(); // =ABRR (FH5 Object)

& .
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Architect's Blueprint I X o a1l [ —
L jh 5585 (Abstract Classes) : ¥HmMNER |~ .
- EREE » (RE58 M (Defining the Base, Leaving Blanks) N

B s L L
| .89} Feynman Analogy Box: 1

o Abstract Class (FARZHR) RIREZEBR TEHE) - ERITE :
1 7 EENKE (RE28/5E) » B KRRt SB2T |
| (W& A5Zx) » HARR (F3))) Y ABCREEESE - |

e M S—— ) e U SRR R RO el

T Exam Case Breakdown: abstract class Eatable M
F abstract class Eatable { // B Rig2@Ett (EERIFAYIESE)

' String name;

double price;

= | public Eatable(String name, double price) { .. } // @
H RIREIET
= [/ X HREE (EEERR » BEFERIRE)
© public abstract double getPrice();
£l }
T w—-— 7y y :
/ Bi2HE HIEMHHRER (Professor's Exam Trap Warning):
/ : Question: Eatable el = new EaEahlé(J“Buﬁrger", 50); EFEM?
/ Answer: B8R & (Compilation Error) !
/ Why? B & Eatable EH& 8y (abstract) » {TAFEEIE(ER new BIEEMREAITRE ° J
/‘ {5 ABIECRYFIER (40 class Drinks extends Eatable) A RERH#E1L ! . \\ /
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VoLl Ll d
ml I

|

K= al =
| I\ o OFL n AN ;J Feynman Analogy Box
| I ﬁ (Interface) e ﬂRE{J (=] nﬁ‘ | DRNRBNRTER BNE
N . Interface) 2—3 T/ERRsT RlaE ©
| BEEE  REAERFAEE (A Pure Contract of Behavior) Sy Y e i o
= _. = {nA8pk & —#E > (X HEESE move()
!*- — 1160 * = : PITHEE) - REEWEFE » BIF—F
i- % 5 B *::_u;‘ 4;' _1\_;& | / / Eﬁ !
— I Sl |/ 1. E5#RA (The Rules) :
| CONTRACT OF BEHAVIOR i/ = AR ( e ) - o
e e e W/ f"ﬂf * PRATATRER pLIblIC abstract ("ﬁﬁ {} mé) X .
e AN s —EEREI WS (implements multiple) AT >
e e e # =" T ZEhi Java R E—4EE R ! |
e | 2.3249%E (Exam Case: Moveable) 7
| - = >z | = =)
| it ™ N // 1. #EZ2& (The Contract)
- .m..;.m.mh.fﬂﬂﬁiﬁlff_.wm_.. Tl - interface Moveable {
el et I \ aaaaa BB void moveTo(int x, int y, double speed); // [ES public abstract
i el e i e 'd 3Tl }
| Tﬂﬁ@;ﬂ::h::“*”“w;“” % /] 2. BBIMITRH (Implementing the Contract)
— Dt G abstract class Human implements Moveable {
- ﬂ%ﬁ—— P e L M\ /| RARIE moveTo() » BRI Human BHEEHA abstract
| g e S i — public void moveTo(int x, int y, double speed) {
R . — — ot Tl this.locationX = x; // RREEW{E (Implementation)
3] i 1= }
i . _F! 1._| | }
— e e- e e-oee e e e e . __-__ - _--—------- ~1 A NotebookLM



L~ KRIBER . Abstract Class vs. Interface .

HIRRVIEEZERTR (The Ultimate Diagnostic Matrix)

o e

o\ /s

\,

[e]BF5% F Abstract Class » {a]BFFH Interface ? 52{¥i&4)5%  Abstract Class TET

{REHEE (What you are) » Interface 3 7 {REEMHEE (What you can do) o | _) ;
| S — =7 (
1 [l:l:ﬁﬁ.ﬁ (Dimension) I Abstract Class (32 555!) | Interface (77H) ] |
~= » s-a (2—18..) Can-do (GEEIfH..) / _
1. SEHEER Meaning) | gy 52 g 61 : #EILLSE (Moveable) ===
: : 2. 47 PR (Inheritance) D BE extends &E— (Single) 85 Edlitiig}g;eﬂems e g5
] |3 e (varicbles) | A S A BT QA2 B (public static final)
1 ‘ 4 BT Constructors) | B (FERIFM super() | 197 (SHRRATR)
oR SEELN —
RELES | EHEM (Real Exam Synthesis): . Ll N\
/] %) TR 8 B TRAES E& : , v S EUR
class Dog extends Animal implements Live { ... ' x o rasi
L




RN

css =N f"' & HMNTE—{E Queue * ERZHEZER—H176H3EH - RMIFTFRER Array iE:E_\
- | Linked List » QEWT TXA% (FIFO)) BRI - i&3k2 OOP #Y % (Encapsulation) © | i

0P 7EEKIEHAIT : NEAY

A EER4AEEEE 00P ? (Why does DSA need O0P?)

interface Queue {
public abstract boolean isEmpty();
public abstract int size();
public abstract void engqueue(Object item)

T_The Data Structure Contract .

(Exam Case: Queue Interface) °

E H % (User) an ‘Ehiﬁ{] mlﬁ_—“'/{ :E public abstract Object dequeue() throws {E:;T:Emggjl;i:;ﬁia?pﬂm;
enqueue() IEEFEHERK o EI R b T |
The Users World :
—_— | Abstraction Barrier || ————e
The Implementer’s World
> | | ? : M .
__JT__ | [ ! | | 5 .“mlf#} HfJ E
| — i
([;Hidden Implementation Details (LinkedQueue, ArrayQueue)j +J |

E1E#& (Implementer) : %7EE i385 implements Queue ° B%ﬁﬁl@?ﬁ%‘ﬁ;’% 0

- T

FFFFFTTF 1
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Composition 5

Wi fj_n &5l (Linked List) BY OOP fiZ#5 B’

FE &0 (The Anatomy of a Node)

/.

A

. H OOP #Y X YtH% » BMREEER LinkedList - EXZEIERIECIERE ‘f_ N
MRER Object Reference ()42% ) BHEF HHEIERA © |

e

T‘ /
ﬁ?ﬁﬂ?ﬁﬁ%% (The "Has-A" Relationship):

. class ListNode {
int roomID; // Node "has-a" data
ListNode next; & // Node "has-a" reference to another Node!

\N

-

2. ;0EEE1R A (Memory View):

LinkedList 385A 54 =Z Node » 'EiEiE head
1 tail 22K EE) B{FHE -

public ListNode(int roomID, ListNode next) { ... } TR
} : stdNo: 180214567
: progCode: [T114112
j f gpa: 3.5 T
C ) = ~ [stdNo: 170587545 l
. |progCode: IT114105

Feynman Analogy:

BRE—BEAUE - SEA,
CHMEF— BRI >

4N 5 (@) ¢ /’

~ |gpa:25

J—EF (next)

stdNo: 161124550

null

\Istdﬂu: 160447221
progCode: T114105

gpa; 3.2

progCode: IT114105
f gpa: 2.9

&1 NotebookLM



F“FEFH F4&# (Inheritance) $Ti& ﬁﬂ...nﬁxg;

b5 5 Stack (Building a Stack from a Linked List)

- —— o~ 1: A
(s TREH: BT T—EREN LinkedList » BAABRREE—EStack | T [
q (iﬁﬁ) ? m%EEE X *l_]ﬁa extends ﬁ%ﬁj}% 17 _J
X

: “’:"iﬁﬂlﬁlg (The EHQI"E)

’
Eil;;;-;'_e;" _Lls.mack%mmmt ==

public ListStac super(); } // “%-rﬂuﬁﬁﬁﬁﬂ|lﬁﬁ?+
T

// Stack B9 LIFO 1743 » EfEHIEAS List BYSHRRIRIE!
public void push(Object item) {

addToHead(item); // IZWifS%EE » ERFEHS !

}
public Object pop() {

return removeFromHead();

= class LinkedList {

. int roomlIID; |

,ff public void addToHead(Object item) { ... } 4
o public Object removeFromHead() :
throws EmptyListException { ... }

Internal 2 Plug |
Wiring Interface |

& E/1IA1E (The Aha Moment):

FE0U{i Adapter Pattern (#85£38183%) - HMAEEE RIS (pointers) Wag > |
O0P :#f2xUI5 B % iBEE R (Highly Reusable) ! )




FezBl{EAIRE (Bringing It All Together)

H¥zpy4a4E 48 (The Grand Synthesis) ﬂ(

The OOP to DSA Roadmap

1. ¥0{% (Objects) & ¢/

——\» 5. 47 (Inheritance) & ()
Bli&T ListNode BEE §° g

3B ListStack IRRS%EAE

L [}
’ I S— " 3 F l'"‘-- r -
- |
oo Ame)
L
\

7 KiATFERL © LinkedList F9BES] » REET °
R 7 | ; /
" 2. %85 (Composition) = .' .\ 4. 28! (Polymorphism) >
| / Node ARFEIZ 2 —1B | v 'C 73T Queue q = new |
| | Node BB » FURGEEE o ‘ LS LinkedQueue(); » 381414
| ITE (Interfaces) = EEEE o
#7E Queue £2 Stack
4 3 MREIRIESA o
S = ¥ - ' |
KA «\T & Ex=5 5k (Exam Pro-Tips):
v AN » i&F| "Write the interface..." & 2 public abstract 5% > {EBIMASE ; » EHEFBEKIESE (} !
. * #&E| "Write the abstract class..." = TLAEEH-? (Constructor) » RAIMAE EHEEEH ! e ave QIN
% -« i&F "Extends vs Implements..." = ZHBEC : ER "Is-a" (B2—7&) &= "Can-do" (REHUTEE) ? 4 { w0 /4



