Miscellaneous Discrete 1

Dauntsey's School

1. Find the Minimum Spanning Tree using Prim's Algorithm starting from vertex A:

a)
8
20
16
Arcs/Length:
b)
Arcs/Length:
c) 17 4
(A ©
11 15
14 1 20 9 12
3 ® 2
ArcsgLength:
d)

ArcdLength:
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2: Find the Minimum Spanning Tree using Kruskal's Algorithm:
a) 1

Arcs/Length:
b)

ArcsdLength:
d)

Arcs/Length:
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3:  Find the Minimum Spanning Tree using Prim's Algorithm starting from vertex A:

d |A B CDE b) |A B CDEF
Al- 11 4 5 17 Al- 13 3 19 16 26
B|11 - 15 10 8 B|13 - 2312 7 6
Cl|4 15 - 9 25 C|3 23 - 30 1 29
D|5 10 9 - 2 D|19 12 30 - 28 22
E|17 8 25 2 - E|16 7 1 28 - 14
Arcs: F|26 6 290 22 14 -
Total length= Arcs:

Total length=

¢ |A B CDEFG d |A B CDETFG
Al- 18 20 24 21 27 25 Al- 14 5 10 18 22 7
B|18 - 4 11 2 3 16 Bi14 - 1 29 21 30 19
C|20 4 - 8 17 26 15 C|5 1 - 2024 27 8
D|24 11 8 - 13 6 28 D|10 29 20 - 17 16 26
E|21 2 17 13 - 23 9 E|18 21 24 17 - 11 4
F|27 3 26 6 23 - 12 F|22 30 27 16 11 - 3
G|25 16 15 28 9 12 - G|7 19 8 26 4 3 -
Arcs: Arcs:

Total length= Total length=

e |A B CDE ff /A B CDEF
Al- 14 22 10 25 Al- 2320 9 1 28
Bi14 - 5 13 2 B|{23 - 24 30 19 29
CcCl22 5 - 12 18 Cl2024 - 15 7 6
D|10 13 12 - 27 D|9 3015 - 21 11
E|25 2 18 27 - E|1 19 7 21 - 4
Arcs: F|12829 6 11 4 -
Total length= Arcs:

Total length=
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4. Find the shortest route from A to the ringed vertex using Dijkstra's Algorithm:

9 | 2 [] 5 [ ]
9 E\< 6 E\Q / N
2] [ Ks 14 ] 19 |
0 4 5 8 N\{ @
| / 3 [ ] \3/ 16 [ | 0
Route/L ength:
b) 7 15 [ g 3 |
18 10 N 11
| 0 6 | TE 8 |
17 13 2 12 14
| 4 | / |
Route/L ength:
M T e 1l T lg 3 [ ]
16 20 @1/ é4\3\
| 9 | 15 | o 2 | @
5 6 8 17 13
| ® 18 | @ 14 |
Route/L ength:
d) | 3 [ ] 8 | |
1 E\< 1 E\Q 1 N
11 | \3// 13 | / 15 | @
1 4 N 1 N\ 9
| / 7 | ]3/ 6 | /
Route/L ength:
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5: Pair the odd nodes so that the edges joining them have least total weight.

a)

Pairings/Best solution:
b)

Pairings/Best solution:

6: Find the shortest route starting and finishing at A which includes every edge.

a)

Pairings/Best solution:
b)

Pairings/Best solution:
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7. Find aHamiltonian cycle using the Nearest Neighbour algorithm (start at the ringed vertex):

Cycle/Length: Cycle/Length:

8: Find alower bound for the Travelling Salesperson Problem (remove the ringed vertex):

Lower Bound: Lower Bound:

9: Usethefirst fit algorithm to pack these objectsinto bins:

Q10361262411 by82229102117 11 16
(Bin size 18) (Bin size 20)
c)4942431037892 d)106 2 12 6 2 10
(Bin size 13) (Bin size 16)

10: Use the first fit decreasing algorithm to pack these objectsinto bins:
aQ723762104342105812 )11 847146598341

(Bin size 15) (Bin size 19)
c)95662122 d)358126261121156 14
(Bin size 14) (Binsize 17)
11: Use the full bin algorithm to pack these objects into bins:
Q857210423217 ))31312648615
(Binsize 11) (Bin size 10)
c)2127391810310 11 d53147 4813
(Binsize 12) (Bin size 18)
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12: Arrange the following lists in ascending order using Bubble Sort:

Q971052 b)9 13316 4 10 6
c)6 1913312 51893

13: Arrange the following listsin ascending order using Shuttle Sort:

Q92611510 b)13521 9128
)6 39117 d)9 1311074
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Answers: Miscalaneous Discrete 1

Dauntsey's School

Arcs. AB, BF, FH, HI, FE, FC, BD, DG, GJ. Total length=50

@
17 0 9 46

3

b)

18 13
1w 6 g /0
2
19

Arcs: AC, CD, DE, EG, EB, GF. Total length=46

©) o 17 g4 ®
1 4
1 , g 5 19 15
18
5
14 - 20 9 Lo
53 o2

Arcs: AB, BD, DG, DE, EC, CF, FI, IH. Total length=51

54
6 23 1 6
1
10 = 20
2 72 4 1

1/

d)

9

Arcs. AB, BD, BE, EH, DC, EG, GJ, GF, Fl. Total length=55
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d)

Arcs. GF, EG, AB, GJ, AD, JI, BE, EH, FC. Total length=53

=

8 11
2 2 8
4 4
9

Arcs. GJ, FC, GE, CB, AD, El, GH, IF, DG. Total length=58
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A
B
C|(4)-15—925
D |(5)-10—9 2

E 1782502 —
Arcs: AC, AD, DE, EB.
Total length=19

C) A B CDTETFG
1 2 6 3 4

184112316

2411 8 - 1376 28
2+ (2)4743—23—9-
27-(3) 26—6—23—12

G 2516 15 28 (9) 12 -
Arcs. AB, BE, BF, BC, FD, EG.
Tota length=42

€) A B CDE

1 4 3 2 5

mMmoOO W >
3
iE
mTmoOO W >
?

A
B
C 22 5—@1218
D

E 2521827 —
Arcs: AD, DC, CB, BE.
Total length=29

b) A B CDEF
1 4 6 3 5

d)

f)

(3)23—30—1+—29
19-12 302822
16—7-(1)-28—14
F (26-(6)-29-2214—
Arcs. AC, CE, EB, BF, BD.
Total length=29

m O O © »

G|7)-198 2643 —
Arcs. AC, CB, AG, GF, GE, AD.
Total length=30

A B CD E F

1 6 4 5 2

m O O o >»
©

F 262961+ (4)—
Arcs. AE, EF, FC, AD, EB.
Total length=39
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Route: ACFIJ. Length=23

4:  a) 279 2 [4]11 5 | 7][16
9 11 16
9 7 / 3 7 1
170 12 [5]D]e 14 [9[21 19 [8[17
12 24,21 17
o E )-/\Q : y\{
310 3 [6]13 16 [10]29
10 13 29 \”
Route: ABEHJ. Length=17
D170, 15 4]15| g 3 7118
15 18
18 0 20 { 11
516 6 2 [10 8 8 [18
18,16 @ 10 18
17 13 2 1o 14
6 [16 4 3 [12 9 9 [21
23,16 12 21
Route: AEFI. Length=21
170 11 [2]11] g 3 [4]14
1 14
. 10 . 13
5 [16 3[12 15 [6 [18 2 8|20:>
16 12 27,18 27,20
8 17 13
9 [21 7 120 14 [10[34
21 20 35,34
Route: ADGHJ. Length=20
d) 5 [14 3 [8]17 8 [10[25
14 21,17 28,25
1 7 j/ 9 1 0
110 11[3]5 ] 13 [7[16 15[9[23
115 18,16 23
1 : )\ : N 9
211 7 [4]8 6 [6]14
1 8 14
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Pairings. BC: 5 BD:24 BE: 24
DE:3 CE: 19 CD: 19
Tot: 8 Tot: 43 Tot: 43

L east total weight=8
b)

Pairings. AB: 7 AC:10 AD: 9
CDh:1 BD: 2 BC: 3
Tot: 8 Tot: 12 Tot: 12

L east total weight=8
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Pairings. BC: 9 BE: 13 BF. 6
EF. 7 CF 3 CE 10
Tot: 16 Tot: 16 Tot: 16

Poss. route: ABCBFADCFDEFEA
Length: 107 + 16 = 123

b)

Pairings: AB: 2 AC: 7 AD: 10
CD:17 BD:12 BC: 5
Tot: 19 Tot: 19 Tot: 15

Poss. route: ABCBEADCEDA
Length: 91 + 15 = 106

Cycle:CABEFDC. Length=56 CycleeBDEACFB. Length=44
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Length=7+22=29

Length=16+ 17 =33

O:

810361262411

(Bin size 18)
Binl:10 3 2 [15]
Bin2:6 12 [1§]
Bin3:6 4 [10]
Bin4: 11 [11]

c)4942431037892

(Bin size 13)
Binl:4 9 [13]
Bin2:4 2 4 3 [13]
Bin3: 10 3 [13]
Bind:7 2 [9]
Bin5:8 [8]
Bin6:9 [9]

b)y82229102 117 11 16
(Bin size 20)
Binl1l:8 2 2 2 2 [16]
Bin2:9 10 [19]
Bin3:11 7 [1§]
Bin4: 11 [11]
Bin5: 16 [16]

d106 212 6 2 10
(Bin size 16)
Bin1l: 10 6 [16]
Bin2:2 12 2 [16]
Bin3:6 10 [16]
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10: @012101087 7654433222
(Bin size 15)
Binl:12 3 [19]
Bin2:10 5 [15]
Bin3:10 4 [14]
Bin4:8 7 [15]
Bin5:7 6 2 [15]
Bin6:4 3 2 2 [1]]

b)14 119887654431
(Bin size 19)
Binl:14 5 [19]
Bin2: 11 8 [19]
Bin3:9 8 1 [18]
Bind:7 6 4 [17]
Bin5:4 3 [7]

12966522
(Bin size 14)
Binl:12 2 [14]
Bin2:9 5 [14]
Bin3:6 6 2 [14]

d1514 1211866653221

(Binsize 17)

Bin1l:15 2 [17]

Bin2:14 3 [17]

Bin3:12 5 [17]

Bin4:11 6 [17]

Bin5:8 6 21 [17]

Bin6: 6 [6]
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11: 9832725241017
(Binsize 11)
Binl:8 3 [11]
Bin2:2 7 2 [11]
Bin3:5 2 4 [11]
Bin4:10 1 [11]
Bin5:7 [7]

c)931113181021027
(Binsize 12)
Bin1l:9 3 [12]
Bin2:11 1 [12]
Bin3:3 18 [12]
Bin4:10 2 [12]
Bin5:10 2 [12]

45116316382
(Bin size 10)
Binl:4 51 [10]
Bin2:1 6 3 [10]
Bin3:1 6 3 [10]
Bin4:8 2 [10]

d14 4837135
(Bin size 18)
Bin1l: 14 4 [19]
Bin2:8 3 7 [18]
Bin3:13 5 [18]

Bin6:7 [7]
12: a) b)
2
{ [9 {5 {2 5
[ o >
£ £ 5
{2 10 10 10 10
C) d)

6 (1
{[[[
[1[{63
[

{

{12 13 13 13
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b)

d)

13 (5 (2 1
{5 ElB ES 2
2 {13 [5
1 {13
9

{9 1 [1
{13 [9 {9
1 {13 {10
10 {13
7

1 1 1
2 2 2
5 [ 5 5
[ 9 £ 9 8
{13 {12 9
12 {13 12
8 '8 13
[ 1 1
{ 7 4
f 9 7
{10 9
{13 10

4 13
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