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raw

newVal ue

Data normal(Data raw, double| | newValue) {
Data normal Data();

(int i = 0; 1 NUMBER; i)
normal.values|[i] newValue[i];
normal.label raw.label;
normal;
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ArraylList<Data> input_raw() {
Arraylist<Data> list Arraylist<Data>();
(in.hasNextLine()) {
String|] s = in.nextLine().split(",");
Data d Data(s);
list.add(d);

list;

Arraylist<Data> input_normalized() {
ArraylList<Data> raw = input_raw();
ArraylList<Data> normalized ArraylList<Data>();

afalflal =
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String predict(Data data) {

(Data d : list) {
double dist = calculateDistance(data, d);
d.setDistance(dist);

}

Collections.sort(list, Comparator<Data>() {
Override
int compare(Data d1, Data d2) {
(dl.getDistance() < d2.getDistance())
1;
(d1.getDistance() d2.getDistance())

0;

1;
}
s

HashMap<String, Integer> map HashMap<String, Integer>();

(int 1 = 8; 1 < K; i) {

Data d = list.get(i);

String label = d.getlLabel();
(map.containsKey(label)) {
int count = map.get(label);
map.put(label, count + 1);

{
map.put(label, 1);
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void solve() Exception {

HashSet<Integer> set HashSet<Integer>();
(set.size() k)
set.add((int) (Math.random() allData.size()));

Arraylist<Data> initialMeans Arraylist<Data>();
(int 1 : set)
initialMeans.add(allData.get(i));
Clusterk clusterkK null;
(initialMeans null) {

clusterk Clusterk(k, initialMeans);

(Data data allData)
clusterK.autoAdd(data);

initialMeans = clusterK.updateMeans();

}
showResult(clusterK);
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for i in range(neuronNumbers):
we1ght = neuron. getWewght(1) A E T E

U

error = errors[w] * elf backActwve(outAct1vat1ons[W])

for j in range(inputNumbers):
if oldErrors is not None: # /AL~

oldErrors[j] = oldErrors[j] + error * weight[j]
weight[j] = weight[j] + error * self.learningRate *
oldOutActivations[j]

weight[inputNumbers] = weight[inputNumbers] + error *
self.learningRate * self.BIAS
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B ans.txt

B testot
B traint

B train 1046
P validate 16.0xt

4.2 BT R EA

Validation Correct Rate = 93.75%
Predict result has been stored in: ans.txt
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4.3 &R hr

BE 7B AR

5 B2 IRACHS
Data &

import java.util.Arrays;

/**

* @author jxtxzzw B B R 2

*

*/

public class Data {
/**
* AN, RN 4
*/
final static int NUMBER = 4;
/**
* A, AR MR E
*/
private double[] values = new double[NUMBER];
/**
* BRAE, AZEHRE X B RS
*/
private String label = null;
/*k*k
* PRES, RONTZ S B SR
*/

private double distance;

/**
Ky 3 — A H

X %

* @param rawData
* JRAEEHE, TR R
*/
public Data(String[] rawData) {
for (int i = 0; i < NUMBER; ++i)
values[i] = Double.parseDouble (rawDatal[i]) ;
if (NUMBER < rawData.length)
label = rawData[NUMBER]; // WZANIEINGEMBIEES, FroldERE
HAHKRE, AR AR
}

/**
* 11k

* @param raw
JRHHE S

@param newValue

* X

15 /22



TR ITVE R 2T HHU R AR R 10165102154 3k 5EIE

* A5 e
* @return H—MLJ5 B
*/

public static Data normal (Data raw, double[] newValue) {
Data normal = new Data();

/) RUIRIA— LG e, IF B hReE

for (int i = 0; i < NUMBER; ++1i)
normal.values[i] = newValuel[il];
normal.label = raw.label;

return normal;

}

private Data() {

}

public String getLabel () {
return label;

}

public double getValueAt (int index) {
return values[index];

}
@Override
public int hashCode() {
final int prime = ;
int result = 1;
result = prime * result + NUMBER;
result = prime * result + ((label == null) ?

label.hashCode()) ;
result = prime * result + Arrays.hashCode(values);
return result;

}

@Override
public boolean equals (Object obj) {
if (this == obj)
return true;
if (obj == null)
return false;
if (getClass() !'= obj.getClass())
return false;
Data other = (Data) obj;
if (label == null) {
if (other.label '= null)
return false;
} else if (!'label.equals(other.label))
return false;
if (!'Arrays.equals(values, other.values))
return false;
return true;

}

@Override
public String toString() {
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return "Data [label=" 4+ label + ", distance=" 4+ distance + "]";

}

/**
* BOE T ARG E R EE

*

* @param dist

. s
*/
public void setDistance(double dist) {
distance = dist;
}

public double getDistance() {
return distance;

}
}

InputHandler 28

import java.io.File;

import java.io.FileNotFoundException;
import java.util.ArrayList;

import java.util.Scanner;

/**
* @author jxtxzzw FNiHHAbH
*
*/
public class InputHandler {
Scanner in;

/ * %
MG S A IO

* X

* @param fileName

* A4
*/
public InputHandler (String fileName) {
try {

in = new Scanner (new File(fileName)) ;
} catch (FileNotFoundException e) {
e.printStackTrace() ;
}
}

/‘k‘k
* FNREEEE, BN EEE S IE R —A Data JH, fRAF ArrayList IER
*

* Qreturn FTHZARIETE
*/
public ArrayList<Data> input raw() {
ArrayList<Data> list = new ArrayList<Data>();
while (in.hasNextLine()) {
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String[] s = in.nextLine().split(","); // LLESHM, RAEANT

FreER AU
Data d = new Data(s); // Hi&, FFIIAN 1list
list.add(d);
}
return list;
}
/**

* ENEE, HE— AR, RN R S A& —A Data H, fRAF ArrayList HIE
£
*
* @return H—1b/5EHIFTHE R
*/
public ArrayList<Data> input normalized() {
ArrayList<Data> raw = input raw(); // Jei NJRIGEAE
ArrayList<Data> normalized = new ArrayList<Data>();
// I PE R, R RN ERCOR B
double[] mins new double[Data.NUMBER];
double[] maxs = new double[Data.NUMBER] ;
for (int i = 0; i < Data.NUMBER; ++i) {
mins[i] = Double.POSITIVE INFINITY;
maxs[i] = Double .NEGATIVE INFINITY;
for (Data d : raw) {
double v = d.getValueAt (i),
mins[i] Math.min(mins[1], V)
maxs[i1] = Math.max(maxs[i], V)

}
}
/) EA—ARAREE, DGR EE A, PR e RIE
for (Data d : raw) {
double[] newValue = new double[Data.NUMBER];
for (int 1 = 0; i < Data.NUMBER; ++1i)
newValue[i] = normalize(d.getValueAt (i), mins[i],
maxs[i]);
Data n = Data.normal(d, newValue); // HiEilH—{L/5H Data
normalized.add(n) ;

}
return normalized;
}
/**
* H—1k
*

* @param value

* ETiIEE
* @param min
/M
* @param max
* TN E
* Qreturn H—IL/EHME

*/

private double normalize(double value, double min, double max) {
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return (value - min) / (max - min);

}

KNN &

import java.util.ArrayList;
import java.util.Collections;
import java.util.Comparator;
import java.util.HashMap;
import java.util.Set;

/**
* @author jxtxzzw
*

*/
public class KNN ({

/**
* KNN HJ K HHUE
*/

private int K;

/**
* A s
*/

private ArrayList<Data> list;

/**
* @param K
* K {H
* Qparam list
*/
public KNN(int K, ArrayList<Data> list) {
this.K = K;
this.list = list;
}

/ * %
T

* X

* @param data

* BRI, BAAE
* Qreturn TMIMIAREE, FHFHTEA
*/

public String predict(Data data) {

// ) RNN HREE AN R THEBISS E R R

for (Data d : list) {
double dist = calculateDistance(data, d);
d.setDistance (dist) ;

}

/1 HEE, R bR HE R IR BN EIR, FEMIE— Comparator (BINEA Sl

Comparable # 1)

Collections.sort(list, new Comparator<Data>() {
@Override
public int compare(Data dl, Data d2) {
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if (dl.getDistance() < d2.getDistance())
return -1;

else if (dl.getDistance() == d2.getDistance())
return 0O;

else
return 1;

})

/7 it IR 2 RRAS, B MAP RSt (ZLEMD
HashMap<String, Integer> map = new HashMap<String, Integer>();
// WEPTERE RN K ARG SRBUBATIOARRS, X NARZE T4
for (int 1 = 0; i < K; ++i) {
Data d = list.get(i);
String label = d.getLabel();
if (map.containsKey(label)) {
int count = map.get(label);
map.put (label, count + 1);
} else {
map.put (label, 1);
}
}

/7 HPITA bR, BRI 2 A
String ret = null;
int count = 1;
Set<String> keySet = map.keySet();
for (String s : keySet) {
if (map.get(s) > count) {
count = map.get(s);
ret = s;
}
}

return ret;

/**
THE R

* X

*

@param dl
B 1

* @param d2

* B 2

* @return A

*/
private double calculateDistance(Data dl, Data d2) {
double sum = 0;
for (int i = 0; i < Data.NUMBER; ++1i)

sum += Math.pow(dl.getValueAt (i) - d2.getValueAt (i), 2);

sum = Math.sqgrt (sum) ;
return sum;

/**
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*

Kol
*

* @param validation
* I iF 5
* @return {HEMIE
*/
public double validate(ArrayList<Data> validation) {
int pass = 0;
int all = validation.size();
/7 AR, TR, R FE B AR LT £ SR
for (Data d : wvalidation) {
String p = predict(d);
String 1 = d.getLabel();
if (p.equals(l))
pass++;
// System.out.println("Predict: " + p + ", Label: " + 1);

}

return pass * 1.0 / all;

}

Main 2%

import java.io.BufferedReader;

import java.io.BufferedWriter;

import java.io.File;

import java.io.FileNotFoundException;
import java.io.FileReader;

import java.io.FileWriter;

import java.io.IOException;

import java.util.Arraylist;

/*k*k
* @author jxtxzzw
*
*/
public class Main {
public static void main(String[] args) {
/7 N
InputHandler in = new InputHandler("train 104.txt");
ArrayList<Data> list = in.input normalized();
KNN knn = new KNN(15, list); // K=15

// HHE

in = new InputHandler ("validate 16.txt");

ArrayList<Data> validation = infinput_normalized();

double x = knn.validate(validation);

System.out.println("Validation Correct Rate = " 4+ (x * 100) +
memy; // FHIEwEER

/7 W

in = new InputHandler("test.txt");
ArrayList<Data> test = in.input normalized() ;
ArraylList<String> ans = new ArrayList<String>();
for (Data d : test) {
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String s = knn.predict(d);
// System.out.println(s);
ans.add(s);
}
BufferedReader bf;
BufferedWriter bw;
// Has R
try {
bf = new BufferedReader (new FileReader (new
File("test.txt")));
bw = new BufferedWriter (new FileWriter (new
File("ans.txt")));
for (int 1 = 0; 1 < ans.size(); i++) {
String f = bf.readLine();
String w = ans.get (i),
bw.write(f + "," + w);
bw.newLine () ;
}
bw.flush () ;
bw.close() ;
} catch (FileNotFoundException e) {
e.printStackTrace() ;
} catch (IOException e) {
e.printStackTrace() ;

}

System.out.println("Predict result has been stored in:
ans.txt");

}
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