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0O(1) / constant time

O(n) / linear time

O(log n) / logarithmic

O(n?) / quadratic time
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B/oon) @ HBEERIUETE n IR RIS - X B iRm0H o
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PrAZREEER | BHEDY - MAPEFEER oy CGRIKEE - tHEER) ST HIaE]
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§ 3 =~ EEANRH

3.1 1. 4495 (Linear Search)

/] REEER—LEH > HFEEERS| - F=RFEAEE -1 (HEE)
public static int linearSearch(int[] data, int key) {
for (int i = 0; i < data.length; i++) {
if (datal[i] == key) // EEHRT
return i; // EEFRERSI
}
return -1; // BERTERE
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3.2 2. HEi= vs i BRI (RS

ECHFRES {2,5,8,12,16,23,38,56} itk key = 23 (%3] 0..7)
RS REZERE, khdE (B 6 &)
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3.3 3.Big O itk : HIRRFH
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n = 1000 FFHEE (HEBRZ)
O(log n) = 10 0(n) = 1000
O(n log n) = 18 0(n?) = 100
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3.4 4. ZJri¥= (Binary Search)

// RifR : data WMEEHIE (GEIB) - BREEPE > BRIERPTEEN—F -
public static int binarySearch(int[] data, int key) {
int low = 0, high = data.length - 1;
while (low <= high) {

int mid = (low + high) / 2; // HEZRE|
if (key == data[mid]) return mid; // fpHR
else if (key < data[mid]) high = mid - 1; // £k
else low = mid + 1; // &G¥
}
return -1; // EEHEEIZE > RIE]

- i SR ERE — &% 4 log, n ¥ — 0(log n) ©
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3.5 5. 58H¥ (Selection Sort) ZiiE (B

EESRF {29, 10, 14, 37, 13} : 8HERHFFERER/), BRI

tin 29 10 14 37 13 |/\=10, HE 0 BT,
o 10 [ 29 | 14 | 37 | 13 | mmei-1 =z 1 s
e 10 | 13 | 14 | 37 | 29 | mmmi-1e oEw

BE e | 13| 14 | 37 | 29 | mmesos mm o3 mus
e 10 | 13 | 14 | 29 | 37 | =2mmn - mess
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3.6 6. EIEPEF IR

/] B—8 7 [1..length-11 ¥&E/\ - 83| 1 AL
public static void selectionSort(int[] a) {
for (int i = 0; i < a.length - 1; i++) {
int minIdx = i: /7 BRERBERI 1 &/
for (int j i+ 1; j < a.length; j++)
if (alj] < alminIdx]) minIdx = j; // #HE/NH
int t = a[i]; al[i]l = a[minIdx]; a[minldx] = t; // ZHFL

- NERE n > BERAEBELE 0 88— B - om) o
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3.7 7.#iAPEF (Insertion Sort)

/1 BE ali] REBARRREHFNERUE
public static void insertionSort(int[] a) {
for (int i = 1; i < a.length; i++) {
int key = alil; /] FFHEARE—E
int j =1 - 1;
while (j >= 0 &% a[j] > key) { // bt key REYFAHIM—IE
alj + 11 = aljl;
i--s
}
alj + 1] = key; /] key HUGEZEHRIME

- RREET ERIBRE L 5k o AP IIAE -
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3.8 8. APHHT (Merge Sort) : 43363 O(n log n)

/1 A RS BT - BEHmEREHEF T
public static void mergeSort(int[] a, int low, int high) {

if (low < high) { /1 EBR 2 BUEAEHE
int mid = (low + high) / 2;
mergeSort(a, low, mid); /] BEEH
mergeSort(a, mid + 1, high); /] HERH
merge(a, low, mid, high); /! SHMER

}

TR R - SEBEPHT — &0F (merge : MBEHERF 0 CTEELEE/NERE]D) o
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3.9 9. PER i LR B

LR 5] HEAMZER] SE

BIEDET 0(n?) 0(1) BRI SRR ~ TRE R R
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§ 4 W~ GRILHL API EE

/1 RERE (RediE) - %2IERS) - R -1
for (int i = 0; i < a.length; i++) if (a[i] == key) return 1i;
return -1;

/ ZHEE (EEHF) iﬂu#
1nt low = 0, high = a.length - 1;
while (low <= high) {
int mid = (low + high) / 2;
if (key == a[mid]) return mid;
else if (key < a[mid]) high = mid - 1;
else low = mid + 1;

EEHF - SRES/)\REIRIE
for (int i = 0; i < a.length - 1; i++) {
intm=i;
for (int j = i + 1; j < a.length; j++) if (a[j] < a[m]) m = j;
int t = a[i]; a[i] = a[m]; a[m] = t;

}

/1 AR - BEAFLBEIENUE

for (int i = 1; i < a.length; i++) {
int key = a[i]l, j =1 - 1;
while (j >= 0 && a[j]l > key) { a[j+1l]l = a[jl; j--; }
alj+1] = key;

}

/] AIAMIREIIEERS A
int t = a[x]; a[x] = alyl; alyl = t;

/1 RERAE (BHEER > F0FR)

java.util.Arrays.sort(a); /1 BEFREERES
java.util.Arrays.binarySearch(a, k); // Zo#EE (BLHF)
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§ 6 N BEHE

B 1 © SIS = g R |

#—{# “static int linearSearch(int[] data, int key)" » {¢5HZ — L - $FRENEEZRS] ~ 7K
F[Af# °-1" o £ "main’ L Vint[] a={12, 5, 8, 20, 3} % "20° (MEEN °3°) EL'99° (HEED
1)

1. for (inti = 0; i < data.length; i++)" : “if (data[i]==key) return i’ 2. HEHR HIRLLH)
— ‘return -1° 3. ‘main’ FEIYRRR - FEIAER

public class LinearSearch {

public static int linearSearch(int[] data, int key) {

for (int i = 0; i < data.length; i++)
if (data[i] == key) return i;

return -1;

}

public static void main(String[] args) {
int[] a = {12, 5, 8, 20, 3};
System.out.println(linearSearch(a, 20)); // 3
System.out.println(linearSearch(a, 99)); // -1

g6 L HARNRE -1 R = (|E) midE == -
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B 2 © — i (EPheRig])
HOHF Cint[la=1{2, 5, 8, 12, 16, 23, 38, 56} * % static int binarySearch(int[] a, int
key)" FHHERICERME ; £ "'main” $#(°23° (E0°5°) 7" (H1°-17) o

1. "low=0" ~ “high=a.length-1" ; “while (low <= high)" 2. ‘mid=(low+high)/2" ; #rH[a]
‘mid’ ~ "key

public class BinarySearch ({
public static int binarySearch(int[] a, int key) {
int low = 0, high = a.length - 1;
while (low <= high) {
int mid = (low + high) / 2;
if (key == a[mid]) return mid;

else if (key < a[mid]) high = mid - 1;
else low = mid + 1;
}
return -1;

}

public static void main(String[] args) {
int[] a = {2, 5, 8, 12, 16, 23, 38, 56};
System.out.println(binarySearch(a, 23)); // 5
System.out.println(binarySearch(a, 7)); // -1

S8 | RIFA Clow < high® i—# ; B5UR £1/EMIRESERE ; FARZPEFHE =7
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PR 3 2 BT B R i 8
#n Cint[] a=1{29, 10, 14, 37, 13} » M BERPE " PERGENT - ENHPEFATEPEFR (5%

—{7 > AR o

1. FEENJE A 2. AMERE Ci° 7€ 0 Bl “length-2° @ PAEIRER “[i..]” BRG] "minldx” 3.
24 ali]” B a[minldx] ; BEFEREI—R

import java.util.Arrays;
public class SelectionSort {
public static void selectionSort(int[] a) {
for (int i = 0; i < a.length - 1; i++) {
int minIdx i
for (int j i+ 1; j < a.length; j++)
if (alj] < alminIdx]) minIdx = j;
int t = af[i]; al[i]l = a[minIdx]; a[minIdx] = t;

}
}
public static void main(String[] args) ({
int[] a = {29, 10, 14, 37, 13};
System.out.println("Before: " + Arrays.toString(a));
selectionSort(a);
System.out.println("After: " + Arrays.toString(a)); // [10, 13,
14, 29, 371

— 10—
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St M T RPERMSEYE 5 "minldx” #MERR 0 WIE i o
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