WAELE )

i iEs
cshzxie@gmail.com



HAR LS F A

y T BRI ZE S, BiELEfI(Data Structure) 21 E
PlpEME. HAFENAN.ESER T BORE
BB LS P] AT R s USRIV ELE.

B IRV R LS

- HEKR(Stack)

> BA%I(Queue)
- 53R (Linked List)

o B§(Tree)
° H#E(Heap)

L

> [#(Graph)







¥ 2H (Array)

» A HE?
- BRIRFNFBEEH—RYEFHERLEHKE(nteger), THE
X—ZRFIHENFEE, HRIEFEZOHERTFEE.
o WNRIRBEHA, FHAI2XFEEMAY...




¥ 2H (Array)

» fFABH4H?
- BRIEFRNEFEFHE—RINEBHEEXELE(nteger), HE
X—RYBENTEINE, HRIERBEZLHEXRTFE.
o NRRBEMA, FN2XMFMAY. ..
var
nl, n2, n3, ..., n100: integer;
average: integer;
count: integer;
begin
read(nl,n2, n3, ..., n100);
average:= (n1 + n2 + ... + n100) / 100;
if (nT > average) then Inc(count);
if (n2 > average) then Inc(count);

if (n100 > average) then Inc(count);
writeln(average, count);

)\\\\ end.
\ \M



¥ 2B (Array)

» fFoa—4HERER?
. — M R T EH S S AR SNBSS

—RARHIE TR
o FE—#H BRI RIBEAER THRFRIR.
(@;, 2y, a3, ..., Ap)

» QA{n] = BA—4E #4R?
- Pascaligid
var
a:array[1..100] of integer;
ey

© C/C++1|:| = EHJZE
int a[100];




# 2B (Array)
» STBLAFITHIIRL

o Pascaliiif
- {EREIRFITHIGR L
for i:=1tondo
alil:= 0;

o C/C++ik
- fEEBARHFH TS 4
int a[100] = {0}

- EAfillchar(QR %1

fillchar(a, sizeof(a), 0):

- ERTEAEITHIIEIL

for i =0;i<n;i++)
ali] = 0;



¥ 2H (Array)

» EHEPRATTE
> fEArray[Index]&EA JTZElement
o Array:[1..SIZE]; integer; [E&FENTTTE(N < SIZE)]

- Pascalmiz
fori:= n downto Index do
Array[i + 1]:= Arraylil;
Array[Index]:= Element;




¥ 2H (Array)

» EHEPRATTE
> fEArray[Index]&EA JTZElement
o Array:[1..SIZE]; integer; [E&FENTTTE(N < SIZE)]

o C/C++3dk
for(inti=n-1;i>=Index;i--)
Array[i + 1] = Arrayli];
Array[Index] = Element;




¥ 2H (Array)

» FEHLAPMBRITE
o MiFREArray[Index]iLBI T &=
o Array:[1..SIZE]; integer; [E&FENTTTE(N < SIZE)]

o Pascaligit

fori:= (Index + 1) ton do
Arrayl[i - 1]:= Arraylil;
Array[n]:= O;
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¥ 2H (Array)

» FEHLAPMBRITE
o MiFREArray[Index]iLBI T &=
o Array:[1..SIZE]; integer; [E&FENTTTE(N < SIZE)]

o C/C++faik

for(inti=Index + 1:i<n:i++)
Array[i - 1] = Arraylil;
Array[n - 1] = 0O;
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¥ 2H (Array)

» SEF—4E#4H
o THEEEFARREFIREINI(n < 30)
©1,1,2, 3,5, 8.

: 1qql’§_§,“nlﬁi(n 23)75: ap = ap_ +ap_»
- Pascaliik

fori:=3 ton do
alil:= al[i - 1] + a[i - 2];

o C/CH++3md
for(i=3;i<=n;i++)
ali]J= a[i - 1] + a[i - 2];

12



¥ 2H (Array)

» EFH—4EH4R
- W EIERABZEFIRBEINIR

- HEERIMT(C/C++):
-1,1,2,3,5,8,13, 21, 34, 55...

- 3 n > 408/
41: 165580141
42: 267914296
43: 433494437
44 701408733

_ fEPascal# &R
45: 1134903170 Error Code: 206

46: 1836311903

47: -1323752223




¥ 2B (Array)
- fE—H5eE

5 B % (High-Precision)
. BRI
11131490 /3[1]7 |0 el
+ HEEGEGERBEIRE] bl

21917112150 7 3 Jl

» Pascalimid

o cli]l:= ali] + bli] + x;

- xX:= (a[i] + bli]) div 10;
o c[i]:= c[i] mod 10;

14



¥ 2H (Array)

» ﬁ' LS UERLA?

‘”’E’%IQH?SM%%&%J:EI’J%E(% %Q—T—J:)EI’J%EBE
A —

16 6
HENHSERE. +
o Pascaligit

var

a:array[1..2, 1..3] of integer;
const

a:array[1..2, 1..3] of integer = ((2, 4, 8), (4, 16, 64));

o C/CH++Fk
int a[2][3] ={
{2’ 41 8}1
{4’ ]61 64}!

15



¥ 2H (Array)

> ﬂ' AE%QE%LE'?

BHAERBA—PNBHRIETIR. BAESHEBBEPX
J$J AYNBFIEHRIRE, MES, 1,5] « XWEY

Hl|ak 2 PRI BIRLEHEIE, H?&%ﬂhyﬂlﬁﬂﬂﬁ CHEFT

XTEIRAHEERNAFIRA 4" . EEHAAIRAIR
BRI K

» EFHZHEME

o MINARFHEIBNHE., 1B, 8. WEAIREIL
R, RKEBRFERFEN S, FTENLRE,

16



¥ 2H (Array)

{55 S e
- S| Z4E54H
o THEH P —RERANERIREFEN AR EFITE:
- Pascalf@it
fori:=1tom do
begin
forj;=1tondo
write(alillj], * ); //write(ali, jl, * ');
writeln();
end;

17



¥ 2B (Array)

» SERZHEHLA
- S| Z4E84R
ﬁ%ﬁtﬂlﬂ FE AN ERIM R EN _HEHEPHITE:
1|:| = *EEIL_
fOI‘(I—O i<m;i++)
{

for(i=0;j<n;j++)
printf(“%d ”, a[il[j]);
printf(“\n”);

18



¥ 2H (Array)

» SERZHEHLA
- S| Z4E84R
o TRINF—RIFERANERIRFER _EREFHTE:
o C++Fmit
fori=0i<m:;i++)
{
for((=0;j<n;j++)
cout << a[ilj] << “”;
cout << endl;

19



¥ 2H (Array)

» BEAE T EA PRI
- fEPascal. C. C++FBE R, #EEN LIKFHRAFESE

ﬁj)ﬂzgg i;ﬁ LRI E kT E). XESHES

LTSS -

- 1Ak =ZTEUUEXNEZE, PR @EERL 0E);

- 2EAGEHRET EEEMERNRIN, PEIANSGFEREMEFE
ZRARANEE, RILBENERHRAESEE;

- BERLERIZIESPACESHMC++), EFASXTEHANEE
{EM TR FIET, BB ERMEE(Out Of Bound)X .

20



¥ 2H (Array)

y —HE AT BV PRI FENE
o ARSI R —HUELS R FHESTE, TRV it
LR LR ki 2B PRI T =
> For Example:
- a:array[0..9] of longint;
- Address of a = Address of a[0]
- Address of a[1] = Address of a[0] + 1 X sizeof(longint)

- Address of a[n] = Address of a[0] + n X sizeof(longint)
- BERPME— N TRSEN T S HAR KRN SR

=. LA RMAERN— N T RZEaEG R — 1T E, KR
ETEeER 2Nz A T Za0Hit

B

......




¥ 2B (Array)
» SHEREBE T EN P ROFE

- AT EINGER—HR, SERENTENARZERF

HRTFENTRIERS
o 1) 1T EME(Pascal, C. C++5)
CEWATETRRHS), S MTRREEESMTE

E5H
- L] ZHEBEBA,, BIRITI R F R IE 5 5 :
a'l'I,a]z,...’a]n’aZ]’a22’...,a2n, ...... y am]’amz’..., a.mn

o 2) R FE(FORTRANE)
‘ 15%%%%?&@]@%#%% Fi+ 17052 ZEEFINTIE
=== o
- (5] Z4EEEA,, BIRTIR S RS & M 5

a] 1 ,az] ,...,am] ,a]z,azz,...,amz, ...... y a]n,azn,..., amn

22






i #% (Stack)

» AR ?
o HEMR(Stack), WAJEER%. EITEVRZH, 2—WF
TR R ITIRE AN EBIES M, ERERCLETR ’ﬁ“éftlfF
s B (T 3k MBI — R (R HE M TIEAR, Top)it ﬁ |
#*(Push)f1di#(Pop)#R1E-
o T HERBIES R R iFE—indt i TiRlE, EMmigiE
S (LIFO, Last In First Qut)ByETEIE{E.

o MR IR A A1 F PR AR L
. R (Push): BEIBHOERTS, HRITSERN— -
. Wi (Pop): WM TUARIRRL, WRTUSERE— | |




HE #% (Stack)

» BAMR]RE SHEH 7
» Pascalimgid
var

Stack: array[1..SIZE] of integer;
Top: integer;

Stack =DataType=

&SIZE :int
&ltems[Size]: DataType
& Top - int

¥isEmpty() : bool
¥isFull() bool
®Push(): bool
“’F’np(} - bool

25



HE#% (Stack)
» ST RE SO HERR ?

» Pascalfais
var

Stack: array[1..SIZE] of integer; »
Top: integer;

Procedure Push(n: integer)

Begin
if Top = SIZE then writeIn(*OverFlow!’);
else
begin
Top:= Top + 1; Stack[Top] = n;

end;

Stack =DataType=

&SIZE :int
&ltems[Size]: DataType
& Top - int

¥isEmpty() : bool
¥isFull() bool
®Push(): bool
“’F’np(} - bool

26



HE#% (Stack)
» ST RE SO HERR ?

» Pascalfais
var

Stack: array[1..SIZE] of integer; »
Top: integer;

Function Pop: integer
Begin
if Top = 0 then writeln(‘UnderFlow!’);
else
begin
Pop:= Stack[Top]; Top:= Top - 1;
end;

Stack =DataType=

&SIZE :int
&ltems[Size]: DataType
& Top - int

¥isEmpty() : bool
¥isFull() bool
®Push(): bool
“’F’np(} - bool

27



HE #% (Stack)

» QAT TE SOHERR ?

y C/C+ -+
int Stack[SIZE] = {0};
int Top = 0;

bool Push(const int &n)

{

if (Top >= Size) return false;
else

{
| }

Stack[Top++] = n; return true;

28



HE #% (Stack)

» QAT TE SOHERR ?

y C/C+ -+
int Stack[SIZE] = {0};
int Top = 0;

bool Pop(int &n)
{

if (Top <= 0) return false;
else

{
| }

n = Stack[--Top]; return true;

29



i il 18] AV 4% #2

» f5E iR
> JEN(Integer)iL#pk — F I 21
o NAIAF— N EER I A i ?
- AR AR REL MR BR2ENAR

| 10 D)
2 9 &1
2.4 &1
202 - #0
2 1 =0
0 1

(D)




HE % (Stack)

» fE AR
> ¥N(Integer)iL#pk —FHHI

Pascalf@iti(Use Array)
while (n > 0) do
begin
alil:= n mod 2;
n:= n div 2;
=14+ 1;

end;

fori:= trunc(log,n) + 1 downto 1 do //EIFiEH
write(ali]);
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HE % (Stack)

» E IR
> JEN(Integen¥& ik Z I 4
Pascalf@i(Use Stack)
while (n > 0) do
begin
Push(n mod 2);
n: = n div 2;
end;

while (IsEmpty = false) do
write(Pop);

32



HE % (Stack)

v {5E FA HEF%
o BHRERBNITEFER

- ¥lrRIARPESEE T
Input: 12+[4*R2 + 3) /2] -

Output: Yes

o FIERIE

- EREREITHE, B C ., [, & 0 Ak HiEE
Yo, T, =& ‘)’ T %E%ﬁﬁ*&lﬁi%%é%ﬂﬁiﬁ@
‘C, I, Y AelBRETERE, BNLIREFRRAE

X o é*‘ZA%K%t‘tffAﬁx—Pﬂ‘f HIRAZNRTESHE
XTIEHE, &WABXT,

33



HE % (Stack)

» EF R
o #REFIEZNITEHHMIER
- PZRIIAN SRR FTENE R
- TARRBREFRIER ?

- HEIE Zi85%(Reverse Polish notation, RPN)H, FR B ERFE
TR{ERWEE, EttBFERARERRE. W0 AN EER
SRIFBIRIEFFRIL LR,

¢ 1§Uilﬂ

- hEFRRE: 3+ 4
- BIEERTE: +34
- BERERRE: 34 +

34



HE % (Stack)

» E AR
o #REFIEZNITEHHMIER
- PFFRIANSFBRIEN
Input: 5X (1 +4) -3
Qutput: 514+ X 3 -
- Shunting Yard GRAE %) ¥ %

Sx[cjnx]a]=[B

Operator Stack

35



HE % (Stack)

» E AR
o #REFIEZNITEHHMIER
- PFFRIANSFBRIEN
Input: 5X (1 +4) -3
Qutput: 514+ X 3 -
- Shunting Yard GRAE %) ¥ %

5 X| ([T [w[a]]=]3

Operator Stack

36



HE % (Stack)

» E AR
o #REFIEZNITEHHMIER
- PFFRIANSFBRIEN
Input: 5X (1 +4) -3
Qutput: 514+ X 3 -
- Shunting Yard GRAE %) ¥ %

5 MOOEEEOE

Operator Stack

37



HE % (Stack)

» E AR
o #REFIEZNITEHHMIER
- PFFRIANSFBRIEN
Input: 5X (1 +4) -3
Qutput: 514+ X 3 -
- Shunting Yard GRAE %) ¥ %

5 | E (==

Operator Stack

38



HE % (Stack)

» E AR
o #REFIEZNITEHHMIER
- PFFRIANSFBRIEN
Input: 5X (1 +4) -3
Qutput: 514+ X 3 -
- Shunting Yard GRAE %) ¥ %

S H H =

Operator Stack
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HE % (Stack)
» E R

o #REFIEZNITEHHMIER
- PFFRIANSFBRIEN
Input: 5X (1 +4) -3
Qutput: 514+ X 3 -
- Shunting Yard GRAE %) ¥ %

Input

Operator Stack
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HE % (Stack)
» E R

o #REFIEZNITEHHMIER
- PFFRIANSFBRIEN
Input: 5X (1 +4) -3
Qutput: 514+ X 3 -
- Shunting Yard GRAE %) ¥ %




HE % (Stack)
» E R

o #REFIEZNITEHHMIER
- PFFRIANSFBRIEN
Input: 5X (1 +4) -3
Qutput: 514+ X 3 -
- Shunting Yard GRAE %) ¥ %
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HE % (Stack)
» E R

o #REFIEZNITEHHMIER
- PFFRIANSFBRIEN
Input: 5X (1 +4) -3
Qutput: 514+ X 3 -
- Shunting Yard GRAE %) ¥ %
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HE % (Stack)

» E AR
o #REFIEZNITEHHMIER
- PFFRIANSFBRIEN
Input: 5X (1 +4) -3
Qutput: 514+ X 3 -
- Shunting Yard GRAE %) ¥ %

51 (4

44



HE % (Stack)

» E AR
o #REFIEZNITEHHMIER
- PFFRIANSFBRIEN
Input: 5X (1 +4) -3
Qutput: 514+ X 3 -
- Shunting Yard GRAE %) ¥ %

51 (4

45



HE % (Stack)

» E AR
o #REFIEZNITEHHMIER
- PFFRIANSFBRIEN
Input: 5X (1 +4) -3
Qutput: 514+ X 3 -
- Shunting Yard GRAE %) ¥ %

EIEAEIEES

Operator Stack
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HE % (Stack)

» E AR
o #REFIEZNITEHHMIER
- PFFRIANSFBRIEN
Input: 5X (1 +4) -3
Qutput: 514+ X 3 -
- Shunting Yard GRAE %) ¥ %

EIEAEIEES

Operator Stack
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HE % (Stack)

» E AR
o #REFIEZNITEHHMIER
- PFFRIANSFBRIEN
Input: 5X (1 +4) -3
Qutput: 514+ X 3 -
- Shunting Yard GRAE %) ¥ %

EENEIEEIED

Operator Stack

Input

48



HE % (Stack)

» E AR
o #REFIEZNITEHHMIER
- PFFRIANSFBRIEN
Input: 5X (1 +4) -3
Qutput: 514+ X 3 -
- Shunting Yard GRAE %) ¥ %

BRI EE

Operator Stack

Input

49



HE % (Stack)

» {58 FAHERR
o FRERENITEHFHIER

- Shunting Yard (B 1#%) & E#A

:—"lfﬁﬁlﬂ?_ﬂduﬂﬂﬁ
- JZE—MES.

- MBXNMESRTI—NEE, PBBFBEARMB BT P.

- MRIHFEERFRA'(, EERENK;

- MRHAEEMNR), F' (2 TE L.

- MR AHECEEF, tEBREEAFRERIITRZSHAI T2 ER:
- WRZHEMITEZR'C, HRITREEREANK;

© MRHEBITEM TR > =R ZNER, ikt nFmbEETES
KT R MR <SRTRNER, ARIRTENK;

© RETTTE M AR <SRITREMTR, SEITEERAK.
- EEE =R EHBREANARETE.
C RFEERARECEMFERIKTEAS

50



HE % (Stack)

» EF R
o REFRENITEFNIER
- PFFRIANSFBRIEN
Input: 5+ 1 +2)*4) —3
Output: 512+4*+ 3 —
- BERFTIEHER
- BERRENFRATUKEEG EWRESETEERNTIER
- XHEMEEBEARAMHEKBEAERRARXNEE. NRHa]
FHATEREHE AT, NEHK, MR2EES, WFEITE T

ZHEFHENEE, FREBAK, REIRENDMTRE, HEH
ELER.

51



HE % (Stack)

v {5E P AR
o BHRERBNITEFER

- HEFRIARE
Input: 12+[4*R2 + 3) /2] -
Output: 18

o KIERIE
- BIAAME, — T EREER, —TRITEAFSIK

ﬂizﬁﬁ%%%%ﬁ
%‘%‘%ﬁﬁ'&fﬁﬁu‘r
. ( Or ) -1
.+’ 0r f- 0
3. Or‘/’ ]

. %&{E%ﬁc, Hegiss, B A AT 45 E eI
= E#.
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HE % (Stack)

» (EF R
o REFRENITEHRRIER
- HEFRIARE
Input: 12+[4*R2+3) /2]-4
Output: 18

o XIEJRIE
© BARNME, —IMEEER, —TRITEASK.
- THEEN
- HEEEFAFT 'C Or ) ..
- R ONEEFAARS THREAKNEE TR
B & PR & AT X AT

53



HE #% (Stack)
» € A HERR

c BAREAN T ERIER
- HERIARKE
© BURIAR (6 + 2 * 5) / 4 AT ETE:

54



HE #% (Stack)
» € A HERR

© BRAERIE T EFH{ER
- HWHEREAME
© ARIAR (6 + 2 * 5) / 4 RBISATEITTE:
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HE #% (Stack)
» € A HERR

© BRAERIE T EFH{ER
- HWHEREAME
© ARIAR (6 + 2 * 5) / 4 RBISATEITTE:

56



HE #% (Stack)
» € A HERR

© BRAERIE T EFH{ER
- HWHEREAME
© ARIAR (6 + 2 * 5) / 4 RBISATEITTE:
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HE #% (Stack)
» € A HERR

© BRAERIE T EFH{ER
- HWHEREAME
© ARIAR (6 + 2 * 5) / 4 RBISATEITTE:
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HE #% (Stack)
» € A HERR

© BRAERIE T EFH{ER
- HWHEREAME
© ARIAR (6 + 2 * 5) / 4 RBISATEITTE:
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HE #% (Stack)
» € A HERR

© BRAERENTTERER
- HERIARKE
© BARIAR (6 + 2 % 5) / 4 AT ELE:
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HE #% (Stack)
» € A HERR

© BRAERENTTERER
- HERIARKE
© BARIAR (6 + 2 % 5) / 4 AT ELE:
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HE #% (Stack)
» € A HERR

© BRAERENTTERER
- HERIARKE
© BARIAR (6 + 2 % 5) / 4 AT ELE:
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HE#% (Stack)
» {E R
REERAR I E A ,

v aniiioa I

. BURIAT (6 + 2 % 5) / 4 ABIEEEE R,
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HE #% (Stack)
» € A HERR

© BRAERIE T EFH{ER
- HWHEREAME
© ARIAR (6 + 2 * 5) / 4 RBISATEITTE:
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HE #% (Stack)

» SEFAIERR
o RERENITEFIEHR
- HERERNE

. BURIAT (6 + 2 % 5) / 4 ABIEEEE R,
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HE #% (Stack)
» € A HERR

© BRAERIE T EFH{ER
- HWHEREAME
© ARIAR (6 + 2 * 5) / 4 RBISATEITTE:
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HE #% (Stack)
» € A HERR

© BRAERIE T EFH{ER
- HWHEREAME
© ARIAR (6 + 2 * 5) / 4 RBISATEITTE:
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HE #% (Stack)
» € A HERR

© BRAERIE T EFH{ER
- HWHEREAME
© ARIAR (6 + 2 * 5) / 4 RBISATEITTE:
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HE #% (Stack)
» € A HERR

© BRAERIE T EFH{ER
- HWHEREAME
© ARIAR (6 + 2 * 5) / 4 RBISATEITTE:

69



HE % (Stack)
v {5E R R

© BIERIHKRFS




HE#% (Stack)
» ERHERR

> Y3 (Recursion)
- fragig)3?
- BERFATENRNF D, BREE—FhE 2 B HENEKE
MEMH—RTREFTE, HREEMABIEREAERTE
AEEKER.

i Si=nheTEESVE
- Case I: [fir3k

* F(n) = n!

. F(0) = 1; GBIALEEKAF)
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HE #% (Stack)

» &€

R

> 1®Y3(Recursion)
- Case |I: i3k
- ME: FO) =1; (BYFLRIEEH)
- BEXRK: Fn)=n X F(n - 1)
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HE #% (Stack)
» MR

> 1®Y3(Recursion)
- Case |I: i3k
- ME: FO) =1; (BYFLRIEEH)
- BEXRK: Fn)=n X F(n - 1)
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HE #% (Stack)
» MR

> 1®Y3(Recursion)
- Case |I: i3k
- ME: FO) =1; (BYFLRIEEH)
- BEXRK: Fn)=n X F(n - 1)

BN e
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HE #% (Stack)
» MR

> 1®Y3(Recursion)
- Case |I: i3k
- ME: FO) =1; (BYFLRIEEH)
- BEXRK: Fn)=n X F(n - 1)

BN e
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HE #% (Stack)
» MR

> 1®Y3(Recursion)
- Case |I: i3k
- ME: FO) =1; (BYFLRIEEH)
- BEXRK: Fn)=n X F(n - 1)

EEEE - o
B o
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HE #% (Stack)
» MR

> 1EY3(Recursion)
- Case |: Mk
c ME: FO) =1; (HYILIEEH)
- BEXRERN: F(n)=n X F(n - 1)

B - o
. - 0
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HE #% (Stack)
» MR

> 1BY3(Recursion)
- Case |: Mk
c ME: FO) =1; (HYILIEEH)
- BEXRERN: F(n)=n X F(n - 1)

B - <o
B -2 o)
B - < o
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HE #% (Stack)
» MR

> 1EY3(Recursion)
- Case |: Mk
c ME: FO) =1; (HYILIEEH)
- BEXRERN: F(n)=n X F(n - 1)

B - o
. - 0
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HE #% (Stack)
» MR

> 1®Y3(Recursion)
- Case |I: i3k
- ME: FO) =1; (BYFLRIEEH)
- BEXRK: Fn)=n X F(n - 1)

B - o
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HE #% (Stack)
» MR

> 1®Y3(Recursion)
- Case |I: i3k
- ME: FO) =1; (BYFLRIEEH)
- BEXRK: Fn)=n X F(n - 1)

3 xR@ =3 X2

|
o
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HE % (Stack)
» fE AR

> 3BY3(Recursion)
- Case |: i

Pascal¥mis

Function Factorial(n: integer): longint;
begin

if (n = 0) then
Factorial:= 1
else

Factorial:= n * Factorial(n - 1);
end,
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HE #% (Stack)
» SEFAIERR

> B3 (Recursion)
- Case |: M3k

C/C++3md
int Factorial(int n)

{

if (n ==0)
return 1;
else
return n * Factorial(n - 1);
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HE % (Stack)
» fE AR

> Y3 (Recursion)
- fragig)3?
- BERFATENRNF D, BREE—FhE 2 B HENEKE
MEMH—RTREFTE, HREEMABIEREAERTE
AEEKER.

- HAVFYEBYI RG]
- Case ll: ZEKARZEET
- FN)=Fn-1)+Fn-2) (n > 2)
- FE:
- F(0) = 0; F(1) = 1; (B3R 1E &)
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HE #% (Stack)
» MR

> 13 (Recursion)
- Case ll: ZERARZES
- BHEXRK: Fn)=F(n-1) + F(n - 2)
- ME: FO)=0; F() =1,
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HE #% (Stack)
» MR

> 13 (Recursion)
- Case ll: ZERARZES
- BHEXRK: Fn)=F(n-1) + F(n - 2)
- ME: FO)=0; F() =1,
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HE #% (Stack)
» MR

> 13 (Recursion)
- Case ll: ZERARZES
- BHEXRK: Fn)=F(n-1) + F(n - 2)
- #}E: F(O)=0; F(1) = 1;

R+ FO)
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HE #% (Stack)
» MR

> 13 (Recursion)
- Case ll: ZERARZES
- BHEXRK: Fn)=F(n-1) + F(n - 2)
- #}E: F(O)=0; F(1) = 1;

R+ FO)
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HE #% (Stack)
» MR

> 13 (Recursion)
- Case ll: ZERARZES
- BHEXRK: Fn)=F(n-1) + F(n - 2)
- #}E: F(O)=0; F(1) = 1;

R+ FO)

F(2) = F(1) + F(0)
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HE #% (Stack)
» MR

> 13 (Recursion)
- Case ll: ZERARZES
- BHEXRK: Fn)=F(n-1) + F(n - 2)
- #}E: F(O)=0; F(1) = 1;

B o o)
B - F(1) +FO) =1+0=1
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HE #% (Stack)
» MR

> 13 (Recursion)
- Case ll: ZERARZES
- BHEXRK: Fn)=F(n-1) + F(n - 2)
- ME: FO)=0; F() =1,

EEE o) <=
BEE 0o -1+
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HE % (Stack)
» fE AR

> 1BY3(Recursion)
- Case Il: ZERAB2#%

Pascalf@mit
Function Fibonacci(n: integer): longint;
begin
if (n = 0) then
Fibonacci:= 0
elseif (n = 1) then
Fibonacci:= 1
else
Fibonacci:= Fibonacci(n - 1) + Fibonacci(n - 2);
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HE % (Stack)
» fE AR

> 1EY3(Recursion)
- Case IlI: ZEFABEZHT

C/C++3md
int Fibonacci (int n)
{
if (n == 0)
return O;
elseif (n == 1)
return 1;
else
return Fibonacci(n - 1) + Fibonacci(n - 2);
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FAF1(Queue)

» fFa=BAFI?
- BAFI(Queue), XFR{2F), FEITENRZFG, 22—k
HRITEANEELS M, EETANAPBREHERIEN
(H3RSCIN . PAFIR fiFEEiwmER IRear) 1T NIRE,
TETIRFR A Front) 31 TIPS 181
- BTFRAFIEIRE R IFE iR TIR{E, BEmigBBEIEL
H (FIFO, First In First Out)BY/RIEE1E.

o HERRBUIR LR 1A F PR R A 1R 1 -

© BABURYBRAF S NI S, ME—BIX A E T AR st iFsh
YR ERImIEI TR

W
A\
- \ b\
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FA%1(Queue)
» A ZIRFBASY ?

Size = 3
Status: Empty

N




FA%1(Queue)
» 2= MRFFRAS ?

Size = 3
Status: Full

A o

Rear > Size

@




FA%1(Queue)
» A ZIRFBASY ?

Size = 3
Status: Empty?



FA%1(Queue)
» A ZIRFBASY ?

1
108

Size =3
Status: Empty?

A o

Rear > Size




FA%1(Queue)
» A ZIRFBASY ?

|
L

Size = 3
Status: Full

A o

Rear > Size




FA%1(Queue)
y A2 TEFRBAS?

Size = 3
Status: Empty

N




FA%1(Queue)
y A2 TEFRBAS?

Size = 3
Status: Full

A o

Rear > Size

@




FA%1(Queue)
y A2 TEFRBAS?

Size = 3
Status: Full

A o

|Rear - Front| = Size

@




FA%1(Queue)
y A2 TEFRBAS?

Size = 3
Status: Empty?



FA%1(Queue)
y A2 TEFRBAS?

|
L

Size = 3
Status: Empty

A o

Rear = Front




Queue <DataType=
I _Q}SI.ZE s const int
u e u e &ltems[SIZE] - DataType

& Front - int
&Rear - int
%isFull() - bool
A\ PisE - bool
} yl:l 1ﬂ-/:E-XﬁR BA?“ ? :Ep:;EEEE:}GnstU EI;}ataType &Element) : bool
Serve(DataType &Element) - bool
H o p
» Pascalimid
var

Queue: array[1..SIZE] of integer;
Front, Rear: integer;

Procedure Append(x: integer)
Begin
if (Abs(Rear - Front) = SIZE) then writeln(‘OverFlow!’);
else
begin
Queue[Rear mod SIZE]:= x; Inc(Rear);
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Queue <DataType=
I _Q}SI.ZE s const int
u e u e &ltems[SIZE] - DataType

& Front - int
&Rear - int
%isFull() - bool
A\ PisE - bool
} yl:l 1ﬂ-/:E-XﬁR BA?“ ? :Ep:;EEEE:}GnstU EI;}ataType &Element) : bool
Serve(DataType &Element) - bool
H o p
» Pascalimid
var

Queue: array[1..SIZE] of integer;
Front, Rear: integer;

Function Serve: integer
Begin
if (Rear = Front) then writeln(‘UnderFlow!’);
else
begin
Serve:= Queue[Front mod SIZE]; Inc(Front);
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FA%1(Queue)

» 9] B X AEFRBA S ?
y C/CH++3gis

int Queue[SIZE] = {0};
int Front, Rear = O;

bool Append(constint &x)

{
if (@bs(Rear - Front) == SIZE) return false;

else

{

Queue[Rear++ % N] = x;
return true;
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FA%1(Queue)

» GR1A] B X ABEFBAF 2
y C/CH++3gis

int Queue[SIZE] = {0};
int Front, Rear = O;

bool Serve(int &x)

{

if (Front == Rear) return false;
else

{

X = Queue[Front++ % N]J;
return true;
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FA%1(Queue)

> ﬁ 171
4k (Josephus ))&
- NN AER—E, MNEB—NFIRRE, ’Exﬂ?&@JME’JAHj

A1, EEIJE—F—/P, KETHARNFS
Input: 6 5
Output: 1




FAF1(Queue)

> ﬁ BA %]
233K (Josephus )o@
o NMABER—E, IWE—PFiRikE,
51, EEIJEF—/P, :kitlJTE’JAE’Jr“

Pascalfmit
while (isEmpty() = false) do
begin
Person:= Serve(); Inc(k);
if (k mod m = 0) then continue;
else Append(Person);
end;

/Td:li?l] MBI A
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FAF1(Queue)

> ﬁ BA %]
233K (Josephus )o@
o NMAERR—B, WE—NFiaiRE,
51, EEIJEF—/P, :kitlJTE’JAE’Jr“

C/C++faik
while (isEmpty() == false)
{
Serve(Person); k++;
if (k % m == 0) continue;
else Append(Person);

/Td:li?l] MBI A
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#F (Linked List)

» AR ETR?
- gEFR(Linked list)2—HE WA R IESE, £—M
3z, BREAITSIZRLENINFFiERE, MEEsT—

HRBERE T =mEH(Pointer).

Element ®

Pointer
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#F (Linked List)

» frARTHER?
o fEFR(Linked list)2—ME R EMBURLSH, 22—z

M, EEATSREMNIAFEHEE, MEEs—1
4 & BB F—A 45 S R03E 4t (Pointen).

Element ~ Element

Pointer Pointer

115



#F+ (Linked List)

» frARTHER?
o fEFR(Linked list)2—ME R EMBURLSH, 22—z

M, EEATSREMNIAFEHEE, MEEs—1
4 & BB F—A 45 S R03E 4t (Pointen).

Element ~ Element Element

Pointer Pointer Pointer
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#7%(Linked List)

» RIS
CHRBEHRE-ERGREARK, BIMELEREEREAH
#2(Data Fields)f1—gk A RIS A E— 7/ T— AN
SHALE RISERE(Links)

o (£ ARG LA IR AR 5 R FE TN ST ANE HHRE K/ Y
R, #ERGHWALFSFATTEIRESZE, SSIMRE

WAFHSEIR. BRMERAS T HAMILEEMMS,
ERTiERE T8 T4 =p4asHE, ZEFHEEER K.
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fF(Linked List)

» FERSINFR
o FERIRIERTIBI E 2 E AIEL 3 :
- B IHIOlTE:
- iFzR: O(1) #&3k: O(n)
- A/ IBRITTE:

- FAR: O(n)  #&Fk: O(1)

lH: %ﬁ%%ﬁﬁﬂzﬁﬁ—,\ﬂﬂ'”‘? *ﬁé’r’tixll\ /:J\JJEI ]E}_

h%ﬁhﬂ%




#7%(Linked List)

» R
- B SR

© HERPER (]

=, MaR—14EaNER—1EE.

BR—MEHEMEER, EEIAME, —1
SEEM— e .. XM HEEERIFIRFN T —1%

12| &

—>

99

—>

37

—>
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#7%(Linked List)

» BRIV
o M HER
o —HE S FAHERENEER ’E/I\Q*,'f—i’ﬁﬁ’é/m_?x
—MMEER—1ME R, (it “EE” AF - ER

i, fEmZERETIIR); ﬁ'ﬁj':'a /\iar'TI_— ZH
(ZHik “E&E AmFE—1 “EE N, EETEERES
Fl%=)

< 12| 6|y A » (99 LA 0 (37| o>

120



#7%(Linked List)

» EERAVGHY
- R

o A EEHERT, BYE ARG SIS . X
AR BRI EER P EALI . BiEi—MEREE,

AR TEE— N ERAREEIIRNE—FEERIR[E
THERIZE = .

12| &>99| &——>37| o
T ~
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http://zh.wikipedia.org/wiki/File:Circularly-linked-list.svg

#F (Linked List)

» BRIV
o QAT E M R )R ?

- Pascals
Type

i

Pointer = ANode;

Node = Record
Element: integer;
Next: Pointer;

end;

Mode <DataType=

¢Element - DataType

SMext - Mode®
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#F (Linked List)

» HEFRAISEY
o Y] RE R [E) R ?

- CIE S faid
typedef struct StructNode
{

int m_Element;

struct StructNode* m_Next;
} Node;

Mode <DataType=

¢Element - DataType
SMext - Mode®
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#F (Linked List)

» FERLEH
> SAfAT B S R [E) 3R 7
o C++3Hid

template <typename Type>
class Node

{
public:
Type m_Element;
Node* m_Next;
Node();
Node(Type Element);

Mode <DataType=

¢Element - DataType
SMext - Mode®
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#F (Linked List)

» BRIV
o QAT E M R )R ?

o C++3Hid
template <typename Type>
class Node

{

public:
Type m_Element;
Node* m_Next;
Node();
Node(Type Element);

| Lnde <NataTwne

LinkedList=DataType>

&Head : Node<DataType=*
&Tail - Node<DataType=*
&Size - int

%AddToFirst{const DataType &Element) - bool
%AddTolLast({const DataType &Element) - bool
%AddTo(const DataType &Element, int Index) - bool
%GetFirstElement(DataType &Element) - boal
%GetlastElement{DataType &Element) - bool
%GetElement(DataType &Element, int Index) - boal
%RemoveFirst{) - bool

%Removelast() : bool

$RemoveAt(int Index) - bool

%Set(const DataType &Element, int Index) : bool
%Clear() - bool

%isEmpty() - bool

¥IndexOf(const Type &Element) - int

¥GetSize() - int
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#F+ (Linked List)

» R
- EREBFEPEATE

Element Element Element

Pointer Pointer Pointer
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#F+ (Linked List)

» R
- EREBFEPEATE

Element Element Element ®

Pointer Pointer Pointer

Element

Pointer
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#F (Linked List)

» ERGEH
- REERTEATE

o PascaliiR
Function AddTo(const Element: integer; IndexOf: integer): boolean;
begin

Current:= startNode;
fori:= 2 toIndexOf - 1 do

Current:= CurrentA.m_Next;
New(NewNode):
NewNodeA.m_Element:= Element;
NewNodeA.m_Next:= CurrentA.m_Next;
CurrentA.m_Next:= NewNode;
inc(Size);
exit(true);
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R (Linked List)

» EERRLAH
- AREERTEATE

C'h:n:l 1148

_Bool AddTo(constint* Element, intIndex)
{

Node* Current = startNode;
for (inti=1:i < Index;i ++)

Current = Current->m_Next;
Node* NewNode = (Node*)malloc(sizeof(Node));
NewNode->m_Element = *Element;
NewNode->m_Next = Current->m_Next;
Current->m_Next = NewNode;
Size++;
return TRUE;
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#F (Linked List)

» R
- EREBFEPEATE

o C+ +Hik

template<typename Type>
bool LinkedList<Type>::AddTo(const Type &Element, int Index)
{
Node<Type>* Current = startNode;
for(inti=1;i <Index;i ++)
Current = Current->m_Next;
Node<Type>* NewNode = Current->m_Next;
Current->m_Next = new Node<Type>(Element);
(Current->m_Next)->m_Next = NewNode;
Size++;
returntrue;
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#F+ (Linked List)

» BERAVESHY
- IFRER E BT PRITTE

Element Element Element

Pointer Pointer Pointer




#F+ (Linked List)

» BERAVESHY
- IFRER E BT PRITTE

Element Element

Pointer Pointer




#F (Linked List)

» SERAVZEH
o MlpRER R P RIT R
- Pascali#if
Function RemoveAt(IndexOf: integer): Boolean;
begin
Current:= startNode;
fori:= 1 to IndexOf - 2 do
Current:= CurrentA.m_Next;
CurrentA.m_Next:= (CurrentA.m_Next)A.m_Next;
Dispose(CurrentA.m_Next);
dec(Size);
exit(true);
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R (Linked List)

» ERBVESH
- RSP EI R PRI ITT =

C'l»n =k lt
_Bool RemoveAt(int Index)
{

inti = 0;

Node* Current = startNode;
for(i=0; i <Index-1;i++)

Current = Current->m_Next;
Current->m_Next = Current->m_Next->m_Next;
free(Current->m_Next);

Size --;
return TRUE;
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R (Linked List)

» HERHZEH
o MHIFREEIEFRFPHITTER
o C++1Hid
template <typename Type>
bool LinkedList<Type>::Removelast()

{

Node<Type>* Current = startNode;

for (inti = 0;i < Size - 2;i ++)
Current = Current->m_Next;

delete Tail;

Tail = Current;

Tail->m_Next = NULL;

Size —-;
return true;
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#7%(Linked List)

» BRIV
o $EFRFNEERAT
o ARRVSE TN NS, R 9 kR, ER—TIRFIEEAHE

R, Eﬂ%ﬂm%ﬁ%ﬂEﬁ?ﬂ‘a)\fnﬂﬂllf‘%x_%/\ﬁ‘é?" A i
1T. P, Aok MIEES AT
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#7%(Linked List)
» FEFRAVAE K 0]/

> Finding a Loop in a Singly Linked List

- If a linked list has a cycle:

- The malformed linked list has no end (no node ever
has a null next node pointer)

- The malformed linked list contains two links to some
nhode

- Iterating through the malformed linked list will yield all
nodes in the loop multiple times
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fF(Linked List)
» FEFRAVAE K 0]/

> Finding a Loop in a Singly Linked List
> Inefficient solution

function boolean hasLoop(Node startNode) {
HashSet nodesSeen = new HashSet();
Node currentNode = startNode;
do{
if (nodesSeen.contains(currentNode))
returntrue;
nodesSeen.add(currentNode);
}
while (currentNode = currentNode.next());
return false;
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fF(Linked List)
» FEFRAVAE K 0]/

> Finding a Loop in a Singly Linked List

- Best solution

function boolean hasLoop(Node startNode) {
Node *quick_node = startNode->next,
Node *slow_node = startNode;
if (startNode == NULL || startNode->next == NULL) {
return false;

}

while (quick_node !'= slow_node) {
if (quick_node == NULL || slow_node == NULL)
break;
quick_node = quick_node->next->next;
slow_node = slow_node->next;
}
if (quick_node !'= NULL && slow_node !'= NULL)
returntrue;
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i (Tree)
» FFATR?




i (Tree)

» AT ?

c RIE—MEIELES, EE2Rnn>=1)1"ERESH/—
HEEXRKXZNES. BEMM “° EEAEEHBEFREG
—IREHENN, ERERE R L, MHETH. 28
BUTHISF=
- BNMNERBAFEN X ZINTFER;

B— 1M TFERRBE—1RES;
- BRI E S NIRGE S ;
- RTIRG 2, BINFEEAUUT AMNAEIZH TR
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¥ (Tree) @‘/ \g
R AES o o ‘o o 0

© =H I\\\EGI':E .

- HE R (&
=H s

— NS EBRTR AN ERRLE S R
imaES): EAZENESIRAMNES S,

HE%uﬂﬁF (67\3'22%,'3—:“'\) EAARENGR;

%:del

}? ? =H

-—l:l Iﬁ) % Aéﬁ:‘ﬁgﬁ%én IZxxY ) IJ 2:5 ﬁ
I:ll\\\ E,J -—|:| I\\\ ’

R(FER): — MRS AN TRIVRE SR A1

LRINTFER;
R%—nm\
© PR

: AAHREIRERNEREMANLELER ;
—*%*XTEP B RRVZE R B EFR IR Y 5

143



¥ (Tree) @‘/ \Q
R AES 0" 6 ‘o 6 "0
ERMER: MRTHRENE, BNEIR, ROTES

AB2E, LULSEHE;
- FNBECRE): WRERNEXER;
- BRBER: FEAER—ENERERAELSE;
- BRINEK: NMREZERIMETX LR B4E R ;
° ﬁ&’d\: LIRS S AR FRPE—E S EIR RS ST
1
o FxEE: EHM(M>=0)RENHRZHIWRIRESFRATRMK.
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— X (Binary Tree)
» HARZX W7

/e\ e\
© o ©




— X (Binary Tree)

» AR ?
c HITHEIBER, —_XNEnTEoERES, HA
n>0, Hn=08f, TAZ=H, TN, HPpF— Aéﬂ:,‘f—ijﬂ‘ﬁ
2, ERESSARNEARNERENTET,. Tz, FA
T Tra AR XTI A, AFK.

A

o ZX BRI REMES
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— X (Binary Tree)

» AR ?
- I ENRIES, —YHEnNTMNESNERES, He
n>0, Hn=08f, TA=ZK, BN, HPpFH— AQ*)?—T‘JJ*E
R, BRGNS ABRNTENHEHKEFET,. Ty, FH

T TR Al =X WTRI A . AT,

\

o ZX R EMREL

FEXNR s X

EFRAE HFHRATE EHETNRBEIFAET
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O
— Y (Binary Tree) a‘( \e

¥ N\ N
, AR © 06 0

- MR EXWHE IR LSS < 27 > 0)

2 REAKHN_XHRGESH< 2k~ 1(k > 0)
tRR3: ME—REZHN_XNT, EHMHTHAN, EA
2SR B AN, M: ng=n, + 1

¢ 'iIEEH:

—

(0]

—

(0]

WTHEESH AN, EATNESH AN, NTHSE S#80KEX
Z®X: n=ny+n; +n,

—FH, XEFXEZINTMESR, RIRLUN, SME2F—1
SXHEN, AMBESEH AN -1, F—FHH, XESTTHINER]
MR g, EMBTHIXANXKILZ: n-1=n;+ 2n,
lﬂ:ﬁ Ng = Ny + 1

\
‘ M 148
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O
— X (Binary Tree) /@‘i ‘e

S RRIES = XK © ©
o ;‘ﬁ:ﬂb@‘: IR ERRKE SN =Y, BliE—Y K2
EERNKBEB2X - 1M El =X H,
o STEZY W IEEFE N FNE T EMNA R A EE R
=F MR BEIN =X R,
» SEE N AT R
- MR BAnPMERNTE ZXRERE Allog, n + 1]
- MR2: ERSHTEZY R, ERESmSZENXREAN:
- DERERNESEELRTES, WARTESHNHS H2]
C QERERINESEEARTES, WERTFESHNRSR2i+]
- QBEHESHIMNESBERES, NERESMNES N Y,
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O
— Y (Binary Tree) a‘( \e

o o ‘o
y Z XA (Traversal)
- HFAaRBR?

- BAREEREMINE IO Y MPENESE—R (N —R)

- —REEHN_NWERELSNE . ATFH=1ERERDEMK.
Eitk, EE—BRELE =L, FTLUREMRFRIT= 1 81E:
- MiFlEEAE(N)
. OBFIRESMEFRO)

- QBHIZE RHATRR)
LA E =R R NI TR -
© NLR, NRL, LNR, RNL, LRN, RLN
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O
— Y (Binary Tree) o

» ZX av[A(Traversal) o
- SeFFiB[H (Preorder Traversal)
- NLR: S&iRmIiRE =, AR AEHAG FH
-A>B-D->E—>C-F

- @A (Inorder Traversal)
- LNR: JFOREmERBARELA T8
-D>B—-E—-A->C->F

- [ (Postorder Traversal)

- LRN: A EZEFH, ARBEHEIRE R
-~ - D—-E-B-F-C-A
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O
— Y (Binary Tree) e ‘o

y ZX VG © © o
o YA B N X % ?
- Pascalihi®

Type
POlnter = ANOde’ Node <DataType=
&Eleme_nt - DataType
Node = Record e
m_EIement integer, *Node(DataType Element)

m_LeftChild: Pointer;
m_RightChild: Pointer;

end;
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O
— Y (Binary Tree) e ‘o

=R © 6 o
o J{A] E X Z X% ?
© CiIZI %_ 1‘11‘2!*_
typedef struct StructNode

{ Mode <DataType=
Element : DataType

int m_Element; LeftChild : Node*
struct StructNode* m_LeftChild;

struct StructNode* m_RightChild;
} Node;

RightChild - Mode®

*Node(DataType Element)
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— X (Binary Tree)

» Z X BIZEHY
o QA E X =X #7 ?

o C++H5R
class Node

{
public:

Mode <DataType=

Element : DataType
LeftChild : Node®
RightChild - Mode®

*Node(DataType Element)

BinaryTree<DataType=

Type m_Element;
Node* m_LeftChild;
Node* m_RightChild;
Node();

Node(Type Element);

&m_Root - Node<DataType>*
'%Size sint

$BinaryTree()
$BinaryTree(DataType* Array, int ArraySize)
%insert{DataType Element) - bool
%lnorder() - wid

@ Inorder(Node<DataType> *Root) - wid
*Preorder() - void

@ Preorder(Mode<DataType> *Root) - void
$Postorder() : void

@ Postorder(Node<DataType> *Root) - void
¥getSize() - int
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— Y (Binary Tree)

y Z X BIRYZ544)
o FZXYMBEAT R
- Pascal ik

Parent:= nil; Current:= Root;
while (Current <> nil)do
begin
if (Element < CurrentA.m_Element) then
begin
Parent:= Current;
Current:= CurrentA.m_LeftChild;
end
elseif (Element > CurrentA.m_Element) then

else
exit(false);

WA R
......
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— X (Binary Tree)

y W B9 EEF
o FZXYMBEAT R
- Pascal ik

if (Element < ParentA.m_Element) then
begin
New(NewNode);
NewNodeA.m_Element:= Element;
NewNodeA.m_LeftChild:= nil;
NewNodeA.m_RightChild:= nil;
ParentA.m_LeftChild:= NewNode;
end
else
begin
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— X (Binary Tree)

y Z X R 254
['1 “ XA R
CiEs ik

Node<Type> Parent = NULL;
Node<Type>* Current = m_Root;
while (Current = NULL) {
if (Element < Current->m_Element) {
Parent = Current;
Current = Current->m_LeftChild;
}
elseif (Element > Current->m_Element) {
Parent = Current;
Current = Current->m_RightChild;

}

else
return FALSE;
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— X (Binary Tree)

y — W BBy 25
o FIZYHFRIBATE
- CIE S5 ik

if (Element < Parent->m_Element) {

Parent->m_LeftChild = (Node*)malloc(sizeof(Node));

Parent->m_LeftChild->m_Element = Element;

Parent->m_LeftChild->m_LeftChild = NULL;

Parent->m_LeftChild->m_RightChild = NULL;
}

else

return TRUE;
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— X (Binary Tree)

y Z X R HY L1
c [EZXRPEAT R
> C++ Jliik

Node<Type>* Parent = NULL;
Node<Type>* Current = m_Root;
while (Current = NULL) {
if (Element < Current->m_Element) {
Parent = Current;
Current = Current->m_LeftChild;

}

elseif (Element > Current->m_Element) {
Parent = Current;
Current = Current->m_RightChild;
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— X (Binary Tree)

y Z X R HY L1
o [EZXRHEAT R
> C++ Jliik

if (Element < Parent->m_Element)
Parent->m_LeftChild = new Node<Type>(Element);
else
Parent->m_RightChild = new Node<Type>(Element);
return true;
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— Y (Binary Tree)

y Z X BRI ZERS
o ZX NI FiBA
- Pascal ##iR
Procedure Inorder(Root :Pointer);
begin
if (Root = nil) then
exit
else
begin
Inorder(RootA.m_LeftChild);
write(RootA.m_Element, ')
Inorder(RootA.m_RightChild);
end;

WA R
......
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— X (Binary Tree)

y Z X B L5HS
o ZX R FIBGA

1|:| = -TI-EH:L_
v0|d Inorder(Node* Root)

{
if (Root == NULL)
return;
else

{

Inorder(Root->m_LeftChild);

printf("%d ", Root->m_Element);

Inorder(Root->m_RightChild);
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y X BBV 25
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o C++ ik
template <typename Type>
void BinaryTree<Type>::Inorder(Node<Type> *Root)
{
if Root == NULL)
return;
else
{
Inorder(Root->m_LeftChild);
std::cout << Root->m_Element << " ";
Inorder(Root->m_RightChild);
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4 5§T%1§1ﬁ9&T§2?(Deep—First—Search)

o C++ 3k
UnVisited.push(Tree.getRoot());
while ('UnVisited.empty()) {
Node<int>* Current = UnVisited.top();
UnVisited.pop();
cout << "Now we are at " << Current->m_Element << ".\n";
/| Push right sub tree into the stack
if (Current->m_RightChild '= NULL)
UnVisited.push(Current->m_RightChild);
// Push left sub tree into the stack
if (Current->m_LeftChild != NULL)
UnVisited.push(Current->m_LeftChild);
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- Pascal f#i&
Procedure DeepFirstSearch()
begin
push(Root);
while (isEmpty() = false) do
begin
Current:= pop();
write(CurrentA.m_Element, * ’);
if (CurrentA.m_RightChild <> nil)then
push(CurrentA.m_RightChild);
else
push(CurrentA.m_LeftChild);
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» T B 58 & (Breadth-First-Search) e e G

o C++ ik
UnVisited.push(Tree.getRoot());
while (UnVisited.empty()) {
Node<int>* Current = UnVisited.front();
UnVisited.pop();
cout << "Now we are at " << Current->m_Element << ".\n";
/| Push left sub tree into the queue
if (Current->m_LeftChild != NULL)
UnVisited.push(Current->m_LeftChild);
/| Push right sub tree into the queue
if (Current->m_RightChild '= NULL)
UnVisited.push(Current->m_RightChild);
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- Pascal #ik
Procedure BreadthFirstSearch()
begin
Append(Root);
while (isEmpty() = false)do
begin
Current:= Serve();
write(CurrentA.m_Element, * ’);
if (CurrentA.m_RightChild <> nil) then
Append(CurrentA.m_RightChild);
else
Append(CurrentA.m_LeftChild);

end;
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y Z X BEVFE K )RR
o KN WRImKARE
- Pascal #iik

Function getDepth(Root : Pointer) : integer;

var
DepthLeft, DepthRight : integer;
begin
if (Root = nil) then
getDepth:=0
else
begin

DepthlLeft:= getDepth(RootA.m_LeftChild);
DepthRight:= getDepth(RootA.m_RightChild);
if DepthLeft > DepthRight then

getDepth:= DepthlLeft + 1;
else

getDepth:= DepthRight + 1;
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y Z X B BYHE K o)
o KM BHImRKIRE
o C++ fHik
template <typename Type>
int getDepth(Node<Type>* Root) {
if Root == NULL)
return O;
else{
int DepthLeft = getDepth(Root->m_LeftChild);
int DepthRight = getDepth(Root->m_RightChild);
return DepthLeft > DepthRight ? DepthLeft + 1 : DepthRight + 1;

190



— X #(Binary Tree)

y Z X B E9HH < o] R
- BHBIFAMFFER, IREGEFRBR
Input: 9

124735896 ‘

472185936 SO
Ka ze\
o O O

N £\
Qutput: 742895631 ae e

191
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y Z X A9HE <ol
- BFBRIFAPFERA, 1IREFEFER

o C++ iR
void BuildTree(int* Preorder, int* Inorder, int Length) {

intIndex = 0;

if (Length > 0) {
Stack[Top ++] = Preorder[0];
for (Index = 0O; Inorder[Index] != Preorder[0]; ++ Index);
Bui|dTl’ee(Preorder + Index + 1, Inorder + Index + 1, Length - Index - 1);
BuildTree(Preorder + 1, Inorder, Index);

}

return;
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o Pascal fait

Procedure DeepFirstSearch();
var

| : integer,
begin
fori:= 1 to NUMBER_OF_VERTEX do
if (isVisited[i] = false) then
DFS(i);
end;
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Pascal TR

Procedure DFS(Point : integer);
var
| . integer;
begin
isVisited[Point]:= true;
writeln('We are at ', Point);
fori:= 1 to NUMBER_OF_VERTEX do

if ((isVisited[i] = false) and (Matrix[Point][i] <> 0))
then

DFS(i);
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C++ ik
void Graph::DeepFirstSearch()

{

bool* isVisited = new bool[Vertex]();
for (inti = 0; i < Vertex; i ++)
if (lisVisited[i])
DeepFirstSearch(isVisited, i);
return,;
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C++ 7%

void Graph::DeepFirstSearch(bool* isVisited, int Point)
{

isVisited[Point] = true;
std::cout << "Now we are at " << Point << ".\n";
for (inti = 0; i < Vertex; ++ i)
if (lisVisited[i] && Matrix[Point][i])
DeepFirstSearch(isVisited, i);

return;
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- Pascal ik
while (isEmpty() = false)do

begin
CurrentPoint:= Serve();
fori:= 1 to NUMBER_OF_VERTEX do
if ((isVisited[i] = false) and (Matrix[CurrentPoint][i] <> 0)) then
begin
isVisited[i]:= true;
writelIn(Now we are at ', i);
Append(i);
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o C++ fiid
while (IQueue.empty() {
int CurrentPoint = Queue.front();
Queue.pop();
for(inti = 0;i < Vertex; ++ i)
if (lisVisited[i] && Matrix[CurrentPoint][i])
{
isVisited[i] = true;
std::cout << "Now we are at " << i << ".\n";
Queue.push(i);
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» EBYHE <o) &R

- Dijkstra® %
- Pascal &k
Append(Point);
while (isEmpty() = false)do
begin
CurrentPoint:= Serve();
fori:= 1 to NUMBER_OF_VERTEX do
if (Distance[i] > Distance[CurrentPoint] + Matrix[CurrentPoint][i]) then
begin
Distanceli]:= Distance[CurrentPoint] + Matrix[CurrentPoint][i];
Append(i);
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- Dijkstra® %
o C++ ik
Queue.push(Point);
while (IQueue.empty()) {
int CurrentPoint = Queue.front();
Queue.pop();
for(inti = 0;i < Vertex; ++ i)
if (Distance[i] > Distance[CurrentPoint] + Matrix[CurrentPoint][i]) {
Distance[i] = Distance[CurrentPoint] + Matrix[CurrentPoint][i];

Queue.push(i);
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