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EORHERER 1 2 (Gemini)

s ERIGERSE—EEFTH AL - e EE SR FEE > DA
{EA SRR BURNI(E FIEEE » IR ERDT R Z IR AT
FHATHVERE (BlanE= ~ ¥ ~ fiR) o ANEEVERIEERS - Bl
fE%1[(arrays) ~ #EzSE241](linked lists) ~ ME==(stacks) ~ {Tﬂ(queues) ‘
fiil (trees) A& (graphS) w8 A EIHERS > e Y ZE B
narﬁmﬂ{ﬁ J {T 2{ _./ft
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Big O



MR IENEFHAFYF ? Big-0

EREREREEEZRAK > FIUEKMAARE 8y KE=ERRIE > MEE TEEFEE (N) 8K » ZERIEmavEzd, -
BEFEFIN TRIBBER (Worst Case)] ©

O(1) H &4BFAT O(N) 4314 F5RS O(N?) 55
BEESER c B N 2e— T EER—B 8 SETEIT - BRA 100 £E3LEHR 1002 MEERTF  BEHIRE MEEENERE
= > PITHRREIERARE o YN © sEEN[ET o BIuN : FAEEEE BRI —XZik 1 o EBREE10E > REEHIE 100 E

RS —ETE ° B o !
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ot HEGHE EVEER 1% e el
Oloem)  wimmny  mmeEII—E 105 STH e LBina
o G —(EA— (AR 1,000 ¢ o
BRI (Quick
O(nlogn) bS] AR BT 410,000 % Sort) - &
( Merge Sort)
2 i A ~ &S
00 o aEEEATRET 1,000,000 % o
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Given a sorted array with N elements
Example: [0, 1, 2, 3,4,5,6, 7, 8, 9]

Question:
Is number X in the array?

What is the worst case?
In other words, how many times does the
loop run, if | want to find the number 9

// linear search O(n)
for (i=0;i<n;i++)
if (a[i] == x) return true;

// Binary search O(logn)
while (I <=r) {
mid=(l1+r)/ 2;
if (a[mid] == X) return true;
else if (a[mid] < X) | = mid + 1;
else r = mid - 1;



é SiHEE (Bubble Sort)

SEMEHEESZ), SRCEEAMIEITR, WRIEFERMIC PR,
BHEAREBZIRRIL

7 | 2 | 9 | 6 [EEEEEEIEEREE

7 | 2 | 9 | 6 [ERCIEEIRRIT!

-nn for j =0 to N--2

if a[j] > a[j+1]
swap(a[j], a[j+1])

What is the time complexity of
the bubble sort?




Big O

Worse:

o(n!) Exponential - O(2”n) Quadratic - O(n*2)

/NGERE ¢ EH Big-O HHIUABU N AL -
HEEEE : 0C2n)RIAEC R 0(n) (AR
i%}j—’(_‘f{) © NUMBER
RE&EEXTT + 0(n® + )itk 0(n?) ‘g0
(NAE nfRAES > n A DIRESAGT) -

Logarithmic - O(log(n))

/ Constant - 0(1 )

INPUT SIZE N

O(log n) < O(v/n) < O(n) < O(n log n) < O(n?) < O(2™) < O(n!) < O(n")



What is the Big(O) of this function?

FIE(Ei=1): NEHE1X

F2ME (Fi=2) NEH2X
| | FEIE (Fi=4): NEHEAX
int mystery(int n) { % 4 (%izS) Nk 8 X

int count = 0;
for(inti=1;i<=n;i*=2){

EI/ A (== 9N . k-t (2 =z \_g\ - k<
for (intj=0;j<i; j++) { mfe—R (& i=2"k) « Nfgk 2" R (OEE > 288y 2° <n)

FTLL > BESAR S count+ Hf THYFEREL T(n) & /212 SR B HYAT

}COU”“*? T(n)=1+2+4+8++2F

1x (1 —2k+1
} HAF = ( )=2’<+1—1=2><2’<—1
return count; 1-2

R R BB R EZ i<=n > FTLL 2" <n
fRIZ Big-O Hy "IN 5 JRAI (RESH BUERELRCL)
BAMHE 2n — 1HTHT B 270 — 1 B HEEERLE - 0(n)

}
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Array & Vector

Array (e.g. int arr[5];) Vector (e.g. std::vector<int> vec;)
Size Fixed; declared size cannot change | Dynamic; can grow or shrink
Memory | Contiguous block, efficient access | vector can reallocate; elements
remain contiguous, but addresses
may change.
Flexibility | Low; must know size beforehand. | High; handles
resizing
automatically.
Use Case | When size is known and General-purpose lists,
performance is critical, like fixed- | when element count varies
data structures




{122 Array (PE%1) ? #B83% O(1)

Array B 2N EIEE DEERBYIE ROW(S!) COLUMN(T)
SORERIENE | (FEARE N — BT HRIEEA 'l

gy DEEREREAN HTIEEE o int A[2][3]=1{{0,1,2},{3,4,5}};
Index (F35|) A 0 BAtE ? EATRRERIEE COLUMN ITB31T

SR . ERE N EEL > BICFAENEY A[0][0] | A[O][1]| A[0][2]

AL ESEARERE (8] S BRIERE 0 1 2

R 25250 [ Af[o] FALIT] | AL]L2]
3 4 5




Array Y515 . A EfHIER O(N)

MATHAEEIR » [T ERFEFZEMERGERE ? BA Array R 5FHER: !

R : PER X

BRE=EYNEERET A B,C» IR

TE—E X ErREiEE
& o

Index 1 B9

T8 v AR L

A TERLAE > JRZSTE Index 1
Mz &rER (B, C) » 2EFEPE
ERIBB—E

RE=EH

MNBEBERAE 10 EBE > SEH 10
B R o =fE1F Array G A B
PREFRIEHESZ O(N) ©
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4@ Array (f&51)

Q:RkLA T EER
@ BEEEEINFEMES, KEEN: Ironman Hulk Thor CaptainAmerica

@ FAER=(MIBRThor , dAEERTLIEN" Black Widow” ZEHulkBIBIE

Ironman Hulk Thor CaptainAmerica
====Deleting element: Thor
@ PR\ iEREFERR], U AARRTUEDEHATBITE  Ironman Hulk CaptainAmerica

====|nserting element: Black Widow at
position: 1
Ironman Black Widow Hulk CaptainAmerica
====Reversing array

L - CaptainAmerica Hulk Black Widow Ironman
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At EE B GEEEFERE ?

BEAMEHER—1R—1% » T ARERLIEE T
o 2

BiR . ZfRGEE EHA4R mE TFT=A%
P& (Lower Triangular)) BIEB45 ©

FZREEN X N ZER > BEEBEAREE—E ug 9D $HFES) 1D
—#ERE5] (1D Array) 23 © BRBFE 15 (Row)) IF=ATEKFHA 1D Array
HEZEM | EENZEEAERDE] N(N+1)/2 0 AlI->A" [i" ]

= iGi+1)/2

Q:H—4EfY IR - TLREE KD 7 (n=4)
[(922-3-44705-5]->10F A[2][0]->A" [3]
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Tips:

Q:fER—4EfEFISER LA TIER, (EEbiERNA

@ Struct symmetricArray{
int* data;

int n; //REIEA/)\
EETERAT,,
BT\
setBR T,
plusER=S
showgR T,

ALIGI->A" [ ]
i = j+i(i+1)/2
A[2][0]->A" [3]
0
int main(){ 12
345
[/ B &3 A FEES / /A 5]
/4R E ARIBRITTE(E .-
//FEFIC=A+B 6 8 10
/ /BP& 5|
} 0
symmetricArray(int N) 3 6
void set(int i, int j, int value) 9 12 15
void show() / /CF& 5l

void plus(symmetricArray A, symmetricArray B)
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int n;
EETERT
setERT,
plusii=l,
showpd =, }

int main(){

//E 5 3MEEFEED
//FaforlEBE ETTEE
//FEFIC=A+B

}

2
4 5
/ABE 5l

1=

8 10
/BfE 3|

ON~NONONWEO

36
9 12 15
//CF& 3|
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