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Miscellaneous Discrete 1
Dauntsey's School

1: Find the Minimum Spanning Tree using Prim's Algorithm starting from vertex A:
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2: Find the Minimum Spanning Tree using Kruskal's Algorithm:
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3: Find the Minimum Spanning Tree using Prim's Algorithm starting from vertex A:
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4: Find the shortest route from A to the ringed vertex using Dijkstra's Algorithm:
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5: Pair the odd nodes so that the edges joining them have least total weight.
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6: Find the shortest route starting and finishing at A which includes every edge.
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7: Find a Hamiltonian cycle using the Nearest Neighbour algorithm (start at the ringed vertex):
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8: Find a lower bound for the Travelling Salesperson Problem (remove the ringed vertex):
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9: Use the first fit algorithm to pack these objects into bins:

10  3  6  12  6  2  4  11  
(Bin size 18)

a) 8  2  2  2  9  10  2  11  7  11  16  
(Bin size 20)

b) 

4  9  4  2  4  3  10  3  7  8  9  2  
(Bin size 13)

c) 10  6  2  12  6  2  10  
(Bin size 16)

d) 

10: Use the first fit decreasing algorithm to pack these objects into bins:

7  2  3  7  6  2  10  4  3  4  2  10  5  8  12  
(Bin size 15)

a) 11  8  4  7  14  6  5  9  8  3  4  1  
(Bin size 19)

b) 

9  5  6  6  2  12  2  
(Bin size 14)

c) 3  5  8  12  6  2  6  11  2  1  15  6  14  
(Bin size 17)

d) 

11: Use the full bin algorithm to pack these objects into bins:

8  5  7  2  10  4  2  3  2  1  7  
(Bin size 11)

a) 3  1  3  1  2  6  4  8  6  1  5  
(Bin size 10)

b) 

2  1  2  7  3  9  1  8  10  3  10  11  
(Bin size 12)

c) 5  3  14  7  4  8  13  
(Bin size 18)

d) 
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12: Arrange the following lists in ascending order using Bubble Sort:

9  7  10  5  2  a) 9  13  3  16  4  10  6  b) 

6  1  9  13  3  12  c) 5  1  8  9  3  d) 

13: Arrange the following lists in ascending order using Shuttle Sort:

9  2  6  11  5  10  a) 13  5  2  1  9  12  8  b) 

6  3  9  11  7  c) 9  13  1  10  7  4  d) 
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Answers: Miscellaneous Discrete 1
Dauntsey's School
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8: 
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b) 

9: 10  3  6  12  6  2  4  11  
(Bin size 18)
Bin 1: 10  3  2   [15]
Bin 2: 6  12   [18]
Bin 3: 6  4   [10]
Bin 4: 11   [11]

a) 8  2  2  2  9  10  2  11  7  11  16  
(Bin size 20)
Bin 1: 8  2  2  2  2   [16]
Bin 2: 9  10   [19]
Bin 3: 11  7   [18]
Bin 4: 11   [11]
Bin 5: 16   [16]

b) 

4  9  4  2  4  3  10  3  7  8  9  2  
(Bin size 13)
Bin 1: 4  9   [13]
Bin 2: 4  2  4  3   [13]
Bin 3: 10  3   [13]
Bin 4: 7  2   [9]
Bin 5: 8   [8]
Bin 6: 9   [9]

c) 10  6  2  12  6  2  10  
(Bin size 16)
Bin 1: 10  6   [16]
Bin 2: 2  12  2   [16]
Bin 3: 6  10   [16]

d) 
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10: 12  10  10  8  7  7  6  5  4  4  3  3  2  2  2  
(Bin size 15)
Bin 1: 12  3   [15]
Bin 2: 10  5   [15]
Bin 3: 10  4   [14]
Bin 4: 8  7   [15]
Bin 5: 7  6  2   [15]
Bin 6: 4  3  2  2   [11]

a) 

14  11  9  8  8  7  6  5  4  4  3  1  
(Bin size 19)
Bin 1: 14  5   [19]
Bin 2: 11  8   [19]
Bin 3: 9  8  1   [18]
Bin 4: 7  6  4   [17]
Bin 5: 4  3   [7]

b) 

12  9  6  6  5  2  2  
(Bin size 14)
Bin 1: 12  2   [14]
Bin 2: 9  5   [14]
Bin 3: 6  6  2   [14]

c) 

15  14  12  11  8  6  6  6  5  3  2  2  1  
(Bin size 17)
Bin 1: 15  2   [17]
Bin 2: 14  3   [17]
Bin 3: 12  5   [17]
Bin 4: 11  6   [17]
Bin 5: 8  6  2  1   [17]
Bin 6: 6   [6]

d) 
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11: 8  3  2  7  2  5  2  4  10  1  7  
(Bin size 11)
Bin 1: 8  3   [11]
Bin 2: 2  7  2   [11]
Bin 3: 5  2  4   [11]
Bin 4: 10  1   [11]
Bin 5: 7   [7]

a) 4  5  1  1  6  3  1  6  3  8  2  
(Bin size 10)
Bin 1: 4  5  1   [10]
Bin 2: 1  6  3   [10]
Bin 3: 1  6  3   [10]
Bin 4: 8  2   [10]

b) 

9  3  11  1  3  1  8  10  2  10  2  7  
(Bin size 12)
Bin 1: 9  3   [12]
Bin 2: 11  1   [12]
Bin 3: 3  1  8   [12]
Bin 4: 10  2   [12]
Bin 5: 10  2   [12]
Bin 6: 7   [7]

c) 14  4  8  3  7  13  5  
(Bin size 18)
Bin 1: 14  4   [18]
Bin 2: 8  3  7   [18]
Bin 3: 13  5   [18]

d) 

12: 
9
7
10
5
2

7
9
5
2
10

7
5
2
9
10

5
2
7
9
10

2
5
7
9
10

a) 
9
13
3
16
4
10
6

9
3
13
4
10
6
16

3
9
4
10
6
13
16

3
4
9
6
10
13
16

3
4
6
9
10
13
16

b) 

6
1
9
13
3
12

1
6
9
3
12
13

1
6
3
9
12
13

1
3
6
9
12
13

c) 
5
1
8
9
3

1
5
8
3
9

1
5
3
8
9

1
3
5
8
9

d) 
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13: 
9
2
6
11
5
10

2
9
6
11
5
10

2
6
9
11
5
10

2
6
9
11
5
10

2
5
6
9
11
10

2
5
6
9
10
11

a) 
13
5
2
1
9
12
8

5
13
2
1
9
12
8

2
5
13
1
9
12
8

1
2
5
13
9
12
8

1
2
5
9
13
12
8

1
2
5
9
12
13
8

1
2
5
8
9
12
13

b) 

6
3
9
11
7

3
6
9
11
7

3
6
9
11
7

3
6
9
11
7

3
6
7
9
11

c) 
9
13
1
10
7
4

9
13
1
10
7
4

1
9
13
10
7
4

1
9
10
13
7
4

1
7
9
10
13
4

1
4
7
9
10
13

d) 


