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object1 object2 object3 object4 object5
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“hi” “or” “boo” “who” “me” “hi” “or” “boo” “where” “me”
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1 5 3 3 4

2 5 4 2 2
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package java.lang;
import java.util.*;

public interface Comparable<T> {
public int compareTo(T o);

}

public class Bomb extends GameObject implements Comparable<Bomb> {
@Override
public int compareTo(Bomb o) {

if (life < o.life) return -1;
else if (life > o.life) return 1;
return 0;

}

}
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•
•

• Set
• TreeSet Comparable<T>

• Set<Integer> treeSet = new TreeSet<>();

• HashSet
• Set<Integer> hashSet = new HashSet<>();

•

•
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•

•

•
•

•

•
• Map<Integer, String> hashMap = new HashMap<>();

• hashMap.put(1, “aa”);  

• hashMap.putIfAbsent(1, “aa”);  

• hashMap.containsKey(1);  hashMap.containsValue(“vv”);

• hashMap.entrySet(); hashMap.keySet(); hashMap.values();

• hashMap.remove(1);

•
• for (Map.Entry<KeyType,ValueType> e: map.entrySet()) {

System.out.println(e.getKey());
System.out.println(e.getValue());

}
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•

peek() poll() add(item)
•

• Queue<Integer> queue = new PriorityQueue<>();

13

1
5 3 3

4

•

getFirst() getLast() addFirst()
addLast()

•

• List<Integer> linked = new LinkedList<>();

•
peek() pop() push(item)

• Stack<Integer> stack = new Stack<>();
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GameState gameEnded

ForwardModel.setup()

• copy GameState
Player Button

ForwardModel

• void setup (Player[] players, GameState gameState) {}  
• Button

• Player

•

• Player ForwardModel
this

• void next (int[] actions, GameState gameState) {}
•

•

•
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Player GameState

Player, Button GameState

Run Player RandomPlayer
GameState ForwardModel

toString()
GameState

ForwardModel.next()
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• System.out.println(“text”);

•

• InputStream stream = System.in;
• InputStreamReader inputReader = new InputStreamReader(stream);
• inputReader.read();  

• BufferedReader reader = new BufferedReader(new InputStreamReader(System.in));
•
• reader.readLine(); 
• reader.close(); 
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•

•
try {

BufferedReader reader = new BufferedReader(new FileReader(“path to file”)); 
String line = reader.readLine();
while (line != null) {

System.out.println(line);
line = reader.readLine();

}
reader.close();

} catch (IOException e) {
System.out.println(“file not found”);

}
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•

•

• FileNotFoundException IOException Exception

• File
• File file = new File(“myFile.txt”);
• file.exists();
• file.getAbsolutePath();
• file.isFile();
• file.isDirectory();
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•
try (BufferedReader reader = new BufferedReader(new FileReader(“path to file”))) {

String line = reader.readLine();
while (line != null) {

System.out.println(line);
line = reader.readLine();

}
} catch (IOException e) {

System.out.println(“file not found”);
}

•

•

•
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•

static int factorial(int n){

if (n == 1)

return 1;

else

return(n * factorial(n-1));

}

24

factorial(5) 

factorial(4) 

factorial(3) 

factorial(2) 

factorial(1) 

return 1 

return 2*1 = 2 

return 3*2 = 6 

return 4*6 = 24 

return 5*24 = 120
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•

public static void visitNode(Node node) {

for (Node otherNode: node.connections) {

if (!otherNode.wasVisited) {

visitNode(otherNode);

}

}

System.out.println(node);

}

public static void main(String[] args) {

Node root = Node.constructTree();

visitNode(root);

}
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Bob

Ana

Jay

Sue

Ana Bob Jay Sue

Ana 0 1 1 1

Bob 1 0 0 0

Jay 1 0 0 1

Sue 1 0 1 0

Ana -> Bob Jay Sue

Bob -> Ana

Jay -> Ana Sue

Sue -> Ana Jay
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Bob

Ana

Jay

Sue
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GraphNode
toString() 
• System.out.printf(“Hi! I am %s and have %d years.”, “Joe”, 35);

• %d (integer), %f (floating point), %s (String) 

public static void main GraphNode
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1

2 3

4

5

12

15

3

7

2
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•
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•

•

• main
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HashMap GameState

ForwardModel.next() 

mazeGraph.get(playerPosition).contains(action) 
nextPlayerPosition = mazeGraph.get(playerPosition).get(action);
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•

𝐼𝐷 = 𝑟 × 𝑤 + 𝑐

•

•
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•
• public static void main (String[] args)

•

•

•

•
•

•

• Integer.parseInt(args[1])
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