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Name:

Group: Date:

Student Boo, ;3. 4

Buying & car
a. Complete the tree diagram below.

Models of cars

Engine Category Colour Possible outcome
Blue {Hybrid, Sub-compact, Blue}
Red

Sub-compact ——
Black

White

Hybrid - Compact

Sedan

Diesel
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Name:

Group: Date:

The characteristics of a graph

For each of the graphs, determine:

1y the ﬂu'mber of ve;“iif:fsﬁ : 2y the number of edges
3y the order of the graph 4y the degree of each vertex
b
a) . ) K J
A M
D C
N L
1) 1)
2) 2)
3) 3)
4) 4)
C) p Q d) 9 a
\ | |
| ) | !
U T R 6 5
) )
2) 2)
3) 3)
4) &

For each case, identify the edge or edges that must be added to create a
connected graph.

a) ‘ b) 1 2

C) d) 2 8
Eom F 4
Ce \ N‘,/b\/\
T H T T PN
G , \g/ ™,
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Name:

Group: Date:

For each graph below, add edges to create a comnplete graph.

)

aj b
A g A B
%E V
C T— C
N . D

c) d}

o B

o]

Identify the edges of each of the following graphs.
a) b)

[ A=t | 0

d)

A B
(1
@
c
E D
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Name:

Group: Date:

The characteristics of a graph

For each of the following situations, draw a graph that represents the characteristics
provided.

ay The order of Graph G is 4. b) The order of Graph H is 6.
Set of edges = Set of edges = {1-1, 1-2,
{A-B, A-C, B(1)-C, B(2)}-C, D-D} 1-3, 1-4, 2-2, 2-5, 3-6,

4-3, 4-5, 5-6, 6-1, 6-6}

¢} The order of Graph K is 4. d) The order of Graph W is 5.
The degrees of the vertices are It has 8 edges, 2 loops
3,2 2and 1. and 1 pair of parallel edges.

it is connected.

‘Consider the adjacent graph, and determine the following:

a) The order of the graph. A B

b) The degree of vertex:
1) D. 2y C : C

¢y ldentify the vertices adjacent
to vertex B.

d} ldentify two vertices that are connected by parallel edges.

e) Identify the vertex or the vertices that have a loop.

£y s this a connecied grapn?

g) Is this a complete graph?
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Name:

Grou'p: Date:

ror each of the graphs, determine:

1y the number of vertices 7y the order of the graph
3y the number of edges 43 the edges
a) b)
L) D
2) 2)
3) 3)
4) 4)
©) d) 1 2 3
S@ 6 4 5
1) B
2) 2)
3) 3}
4) 4)

For each of the following graphs, determine the degree of each of the vertices.

a o} L
) . . )
A
K M
°g
D N
<) ; d) y ) Y
X :
C d v
a f z
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Name:

Group: Date:

For each graph, add one or more edges to create a connected graph.

a}
D
S
For each graph, add edges to create a cdmplete graph.
a) - b)
A . A B
D
B C
D E
) 5 c d)
B ¢
P D
As D
F E
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Name:

Group: Date:

Below is some information about a group consisting of & people:

# Lach person knows at least one ﬁi%‘e%" DEFSON.

‘& Naomi knows _§wi%e and Alan.

Dariiel knows Glivier and Martine.

Alyson only knows Olivier.

Each girl only knows one of the boys in the group.
= Frank only knows one person in the group.

&

@

&

a) Draw the graph that represents this situation and in which an edge represents
two people who know each other.

b) Assuming two people only share information if they know each other, is it
possible to give information to Martine and have it shared with everyone in the
group? Explain your answer.

The graph below shows the possible layout of an orchard; the graph's vertices
correspond to different types of apple trees and to the reception area, and its edges
correspond to the paths in the orchard.

Layout of an orchard
Mcintosh

£mpire
Reception

Cortland

Lobo

a) Why is the owner reluctant to accept the layout as presented above?

b} How many paths must be added so that each type of apple tree is accessible
directly from the reception area? '

£y How many naths must he arded on that oach tune of annls free can he acreccibie
£} How many Dalns muil be adaed so thal each Ivne of anne free Can De aldessinie

directly both from another type of apple tree and from the reception area?
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Name:

Group: Date:

The characteristics of a graph

In a complete graph, determine the number of edges where the order of a graph is:

ay 3 b) 4
5 d) 6
ey 7 5y n

Determine the minimum number of edges of a connected graph if it has:

a) 3 vertices b} 4 vertices

¢) 5 vertices d} 10 vertices

e} nvertices

In a connected graph, without loops or parallel edges, determine the maximum
degree of a vertex if the order of the graph is:

a) 2 by 3
¢y 4 d}y 10
e) n

Draw a graph of order 5 where the degrees of the vertices are 5, 4, 2, 1 and 0 and
where there are no pairs of parallel edges.

VISICN 3 8 Reproducible sheets CST © 2010, Les Lditlons CEC inc, * Reproduction authorized



Name:

Group: . Date:

Paths and circuits

Consider the adjacent graph. B
a) ldentify a simple path that begins A
at vertex B and ends at vertex C.
b)Y Determine d(A, C). b
¢} Determine the length of path A-D-B-D-C.
d} Ildentify, if it exists, a simple circuit found in this graph.
For each of the graphs below, identify an Euler path.
a) A b} B C
E
B
A D
D
C F E
)] A B d) B
@ ’ ¢
D C E D

a) b) B M
AN = (
D
) A 4 d) A B
WA ) \H/ ’ ! AN 7 e . I/’ .
AR C
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Name:

Group: Date:

(cont’d)

For each of the graphs below, identify a Harniltonian path.

a b
) A ) .
E
3 A
]
0 L
C F A

For each of the graphs below, identify a Harniitonian circuit.

a) A b}
@ A |
D
c

For each of the following graphs, determine if the graph has an Euler path, an Euler
circuit, a Hamiltonian path or a Hamiltonian circuit.

a) B E b)
{3
‘_% i f A
A _
D
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Name:

Group: Date:

Paths and circuits

For each of the following graphs, do the following:

1y ldentify a simple path that begins 2y Determine AB, E).
at vertex A and ends al vertex D. 31 Identify a simple circuit.
a) o cC @ b) A .
{t
E ; F
‘l c
F A E b .
B 1)
2} 2)
3) 3)
) E . ; d)

d

D \Iﬁ B
1) 1)
2) 23
3) 3)

For each of the following graphs, identify, if they exist, an Euler circuit or an
Euler path.

a) A F b)
c D
<) d)

o T R
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Name:

Group: Date:

Hamiltonian path.

" a) )

of paper.

For each of the following graphs, identify, if they exist, a Hamiltonian circuit or a

b)

d)

H
6 I

It is possible to draw the following graphs without lifting your pencil from a sheet

1y Identify a path or a circuit that respects this property.
2y -identify the path or the circuit found in 7).

a)

L)

2)

L

2)

VISION 2 B reproducible sheets €57

b) c
B
E
T T
1))
2)
d) E N
F b
B
& 5 A
H
2Z)
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Name:

Group: Date:

(cont'd)

For each of the following graphs, determine if the graph has an Euler path, an Fuler
circuit, a Hamiltonian path or a Hamiltonian circuit.

a) k)

Draw a graph of order 4 which has a minimum number of edges, an Euler path, a
Hamiltonian path and a Hamiltonian circuit.
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Name:

Group: Date:

_ . 3
jonas sells daffk c:ho.coiate tg raise money Bobsnean Steet %46,
for a school field trip. He divides up the map ae K,
. . . L 5o
of his neighborhood, on which he marks N, e
ine intersections of each of the streets. QS8 ek 28
a\l\ﬁ i ;;f""'
. . ?««““Mw SUE&F 3
a) Is it possible for Jonas to pass by all the E o T
: ; % e =
streets in the neighbourhood only once? Ll fg
. F e, /3
Explain your answer. G, S e
© = el
/;3:‘%35 & fqﬁ
(S &
a(%vﬁ@(‘ﬁ =3
H

b) Jonas decides to sell his chocolate on one side of the street at a time. Is it possible
for him to pass by all the houses in this neighborhood and pass the same houses
only once? Explain your answer.

¢} Jonas is at Intersection H. He estimates that when he has gone by each of the
intersections once and come back to where he started, he will have sold all of his
chocolate. Determine, if possible, a route that corresponds to this description.

The adjacent plan shows the layout

of the different rooms in a museum. Room A | Room B Room G

Two adjacent rooms are connected

by a door. The walls of each room Room D Room E

can be moved to enlarge or reduce Room F

the size of the room. Room G
Room H

a) Represent this situation using a graph,
where the vertices correspond to the rooms and the edges correspond to the

doors connecting the rooms.
b} What minimum number of doors must a visitor in Room A pass through to get to
Room G?

¢} s it possible for a visitor to begin and end a visit in Room A and only pass
through each of the cther rooms once? Explain your answer.

d) To make it possible to go through each door only once, the layout needs to be
changed. Propose a new layout for the rooms.

14 VISION 3 8 Reproducible sheats CST © 2019, Les Editions CEC inc. « Beproduction authorized



Name:

Group: Date:

Paths and circuits

Can a complete graph also contain:

a) an Euler path? Explain your answer.

b) an Euler circuit? Explain your answer.

Using a counterexample, show that the following is true:

a) A graph which has an Euler path does not necessarily have a Hamiltonian path.

b} A graph which has an Euler circuit does not necessarily have a Hamiltonian path.

Using graph theory, explain how it is possible to draw the net of any regular pyramid
without ever lifting the pencil from the paper and without ever going back over

the same edge.

Using graph theory, explain how it is possible to draw the net of any regular prism
without ever lifting the pencil from the paper and without ever going back over

the same edge.

© 2019, Les Editions CEC inc. » Reproduction authorized VISION 3 BB Reproducible sheets CST
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Name:

Group: Date:

Student Book, p. 34

Programming

An analyst begins the representation of the relation "... is divisible by ..." using the graph
below. Complete this representation.

}.6 ViISioN 3 B Reproducible sheets CST @ 2010, Les Editions CEC inc. « Roproduction authorized



Name;

Group: Date:

Weighted graphs and directed graphs

For each graph, either draw an edge that must be added, or identify an edge that
must be removed to obtain a tree graph.

aj b)
A B A
G B
. #d_ﬁ/ g =
D c
E E
<) d)
. . Fo B
/\/ G
i
D £
H i

Consider the adjacent graph, and do the following:

a) ldentify the longest simple path. F

b} Identify a simple circuit.

¢} Determine:
1) d(F, B)
2y dA, D)

Consider the adjacent graph, and do the following:

a) Determine the weight of the paths:
1) A-B-C-D-G
2y C-B-E-F

b) Determine the length of the paths:
1) A-B-C-D-G
2y C-B-E-F

¢) Determine:

oA O
L R S B

2) d(C, F)

© 2010, tes Editions CEC inc. © Heproduction authorized VISION 3 B reproducibie sheets CST
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Name:

Groupx Date:

For each of the graphs below, determine d(A, G).
a)

For each of the following graphs, identify, if they exist, a Hamiitonian path
or a Hamiftonian circuit.

a) b)

I=
[e-]
fun)
(4%
\
L]
=

i8 YVISION 3 8 Reproducible sheets CST @ 20106, Les Editions CEC inc. « Reproduction authorized



Name:

Group: Date:

Weighted graphs and directed graphs

Consider the adjacent graph, and do the following: A

a) ldentify a path that begins at C and ends at D.

b} Identify a simple circuit.

¢) lIdentify a Hamiltonian path,

d) Determine the length of path:
HACBAEDE 0 HCBAE
e} Determine:

1 dC A DAANDYy

Consider the adjacent graph, and do the following:

a) Determine the weight of the following paths:
HWACGEF . 2 DEFGCB .
3y BE-G-F-E-D-C-A

b) 1) Identify an Euler path.

2y Determine its weight.

3) Determine its length.

¢) Determine the weight of the simple circuit of length 4.

d) Determine the minimum value of a simple circuit of length 3.

Consider the adjacent graph, and do the following:

a) Determine the weight of path:

1 EFD-CBA_____ 2y HEF-G
3) C-B-D-E-F-G

b} Determine:
M dD, G) ——— 2) (B, F)
3) d(H, A) __

¢) Determine the weight of the simple circuit of length 4.

) Determine the minimum value of 2 simple ciraut of length 3,

© 2010, Les Editions CEC ine. » Heproduction authorized VISION 3 BB Reproducible sheets CST



Name:

Group: Date:

For each of the following graphs, determine the path with the minimum value that
connects the vertices A to D,

For each of the following graphs, determine the distance between vertices S and E.

a)

20 YISION 3 B Reproducible sheets CST © 2010, Les Edilions CEC inc. = Reproduction authorized



Name:

Group: Date:

(cont'd)

The factory production of an object requires ten steps to be performed successively

or simultaneously and according to prerequisite steps. The table below presents all
of these steps.

None Aand C A BandC C D b EFand5 E Hand ]
a} Represent this situation using a directed graph.

b} Determine the length of the following:
1) the shortest path connecting A to |

2) the longest path connecting A to |

Draw the graphs where the following is true:

a) The vertices are 1, 2, 3 and 4, and the arcs are {1-2, 1-3, 1-4, 2-3, 3-4, 4-2}.

b) The vertices are A, B, C, D and E, and the edges correspond to the information
presented in the table below.

© 2010, Les Editions CEC inc. * Reproduction authorized YiSION 3 B Reproducible sheets CSF
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Name:

Group: Date:

For each of the graphs below, draw the edge that must be added, or identify an
edge that must be removed to obtain a tree graph.

a) A b) B Yy
H/ G
. D
7" ”
c £ B T E
<) A F H d)

The adjacent graph shows some of
a neighbourhood’s one-way streets.

a) lIs it possible to go down each street only once?
Explain your answer.

b} An employee must check the proper functioning
of all this neighbourhood’s traffic lights located at each intersection. Which route

can be taken if each traffic light is passed only once:

1) without going back to the starting point?

2) and by going back to the starting point?

The adjacent graph shows different cities and
the lengths (in km) of the roads that link them.

a) What is the minimum number of road links
needed so that each city is linked directly
or indirectly to another city?

b) 1) Adriver goes through cities A-B-C-D-E-F-G-H,
in that order. Determine the total distance driven.

2) Propose a shorter route than the one provided in b} 1).

VISION 3 B Reproducible sheets CST © 20190, Les Editions CEC inc. « Reproduction authorized



Name:

Group: Date;

Weighted graphs and directed graphs

For an undirected graph, it is possible to identify an Euler path and a Hamiltonian
path? If the graph becomes directed, will these paths still be valid? Explain
your answer.

Is it possible to draw a directed graph on the edges:

a} of a cube to form an Euler path? Explain your answer.

b) of the net of a cube to form an Euler path? Explain your answer.

E Draw the net of a hexagonal-based regular prism where it is possible to identify:

a) an Euler path but not a b) a Hamiltonian circuit but not
Hamiltonian path an Euler circuit

: ¢ | s ' f ' : | ' i ' : [ ' ' ' :
i i I : | i ' ' | ' i | | | s ' ' |
' v i ' | v ' L i ' ' s : : ' H
4 ' I | : ' | s 5 s ' ' | : ¢ s ' | ] :
E i el el Sl Bl i S R [ - [ I S T e £ r it
: ' I : | s ' s : : ' ' | s s | | : :
: < | i | : : ' ‘ ' ' | : ‘ i | s i
' : | s 1 s s i | | | | 1 | : i | | ; : |
[ I L St ___a__ L d .l [N RS P T [ T L JEpp—
' [ | ' ' | | | | v : f ' 1 ' ' ¢ ' |
' i i ' { | | | | ' : ¢ ¢ ' | 1 ' ' |
1 i . ‘ | | | | I f ¢ : 1 | ' ' | |
| | : ' ‘ | ' ' | ¢ i v | | ' 5 | |
[ e e e 2t Bl it Al ale & [ R © B il Bl o -7 Rl
: | : ' ' | | ) i : : I . ' 5 ' | ' i
: ' ' 1 ' ' ] : i : : ' | ¢ . ' : v | H :
: I | : . ' : : : | | : : ' i | : :
) T U fe [ S 1 U T . [ R . [ NI
: : ' : . : : | | | : : | : | : P
: s | | ' ' : ' | | | : 3 | | ' ' .
' i | H i i ' | . | ' : 1 | : '
' : ' | i i ' ' ' | : : | i ' i . ' '
re S Sl S St Bl el B | [ e " il | s v -1
| ' : I ' : 1 ' | | ‘ : | | ' i P | |
| i i | ' ' ' ' | : ' ' | | I ' | '
| ' I | | ' ' ' ' | : ' ' | | ' 0 ' | '
L | S F. Lo a1 . . [ T S T [ ol
: ' | | ' | ' . ' | | ' | ' : ' : : : | '
1 ' | ' I | : . ' 1 | H 1 I ' : i .
' ' ' | ' . i . ' ' ' | ' : . | ' ' . H
' | | 5 P : | ' ' ' | | ' ' I ' ' : |
[ Tl kN S Rl i [t Bt | 5 b e B e Attt il B f
' s | P 1 ' H ' ' ' ' | ' ' ' | ' : ' | I
' : ' ' 1 | : i I ' ' 1 ' ' | ' ' | ' '
' ' I | | ' ' i | : ' : ' | ' . P ' | '
N [ S CLe e b g N 1 . T TR T P . i
' | il ' ' ' ' ' | | | l | ' ' ' : ' | 5 i I
1 ' P ' ' ' ' | | : | ' | i 1 ' ' | 1 ‘ ' |
' I ' i . ' ' | | i | ' | ' 1 ' ' | | ' |
' | ' ' i | ' | I ' | ' | ' ' ' | 1 ' ' ' |
L R e e S | St Rt | S e s N r 1 e il e 1
f i : ' ' ' : i i s i i : : .. : . . : : .
: i : i f P i B f : . i i : ' ' ' ' 1 1
' i ' f . ' B : . - : : i : i : :
[ER— [ T, T TN v [P L [ [ R [N Ty T
| . ' [ ' : ' ' : | ' | 1 | | ' | | : :
| : 1 : i : s ' | s | ' 1 1 | ' | | : '
| : 1 i ' ' : ' | ' I i 1 | ' | | '
' ' 1 | ' | : | | ' ' ' | | | ' ' | ' | ' '
[l B e Bt S e B e 1 -1 " £ St i el el £ [ttt Btk o 1 1
' | . | 3 I | | 1 | : 3 I I v | i : |
i | ' : | | ' ' ' ' ' : ' | . | 3 | '
3 | I i | | ' ' | ' : | | : ' s | |
FE [ . cbhm v e L —— i e . g . . [RNE SR S o ot
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Name;

Group: Date:

Student Book, p. 47

Building bridges

In Québec, there are over 9000 bridges and overpasses that allow their users to
move about. In 2008, approximately $650 million were invested in repairing and
building bridges.

The following table presents the main steps required to build a bridge:

Building a bridge

""" kin shop

3 45 ;

i 15 Coand [
F Construction of bricdge approachss 20 0

(3 € EandF
H Verfication of complianes of waik G

f Enct of work MNore H

a} 1) Complete the graph provided below that can be used to represent this situation.

35

2y Why is this graph directed?

3) What do the numbers on the graph's arcs signify?

b) Based on the context, explain why paths B-C-E and B-D-E are parallel.

¢y 1 Find all the paths that connect vertex A to vertex 1.

2y Which path has the maximum weight?

3) In this context, what does this weight correspond to?

24 VISION 3 B Reproducible sheets CST © 2010, Les Editions CEC inc. » Reproduction authorized



Name;

Group: Date:

Srudenf Book, p. 48

Producing an atlas

Hegion C

Region B8
 Region Al
. Region D ‘

Hegion &

| Regionf “Region E

Graph of a part of France

Region
Region B ] Region A
Region D
Region G
Regien F Region £

@ 2010, Les Editions CEC inc. » Reproduction awihorized VISION 2 B Reproducible sheets CST 25
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Name:

34"

Student Book, p. 55

Group: Date:

Number 14

TOURISTIC REGIONS Québec has 22 touristic regions that each offer different attractions.

18 and 22 ﬁ

=
e

o

L

1
7

a) Represent Québec's touristic regions using a graph in which an edge corresponds to a -
shared border between two regions.

b) Determine this graph's chromatic number.

c) Colour this map using a minimum of colours. Two touristic regions with a shared
border must be of different colours.

VISION 3 88 Reproducible sheets CST D 2010, Les Editions CEC inc. o Regroduction authorized



Name;

Group: Date:

Student Book, p. 57

Number 18

MUNICIPAL MERGERS In 2002, many municipalities in the sarne region were merged.
The map below identifies eight boroughs in Québec City after the merger. Colour this
map using a minimum of colours. Two boroughs that share a border must be of
different colours.

% 1o Sagusnay-Lac-Saint- Joan

o Charisvoix

Beauport

Charlesbourg

La-Haute-
Saint-Charles

N

Laurentien

Les Riviéres

Sainte-Foy-Siliery

I’ 4

To Montréal

@ 2010, Les Editions CEC inc. » Reproduction authorized . YISIGN 3 B Reproducible sheets CST 27
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Name:

Group:

Date:

1

a)

o8 !_I}fa.w'iif}e_ corresponding graph. 2y Determine the
3y ~Determine the welght of each critical path.

a)

%

3 the tree of minimum value

).

2)

Optimization using graphs

For each of the graphs below, draw:

For each situation, do the following:

Z)

b)

1)

Z)

the tree of maximurm value

critical path,

VISION 3 B Reproducible sheets CST

Step A C D E |B)|step A BlC|D| E [F| G
Completion Completion

time 1 0.5 3 None time 30 115125120 40 10 |None
(k) (min)

Prerequisite Prerequisite B, C E
steps None AandB BandC| D steps None| A |A | B and D D and E
! 1

2% 4

3) 3)
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Name;

Date:
{cont’d)

Group:

For each of the graphs below, do the following:

Determine the dhromatic number of this graph.

»
b33 Usmg a minimur mm%&ef of colours, colour the gi"a;:&h 50 ihdi WO aat:i acent
“vertices are not the same colour,
ay 1 by »
Ao dy

For each graph below, determine the minimum value of the path that connects

vertex A to vertex E.

© 2010, Les Editions CEC inc. » Reproduction authorized VISION 3 B Reproducible sheets €ST
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Name:

Group:

[ate:

Optimization using graphs

The adjacent table outlines the steps, the
completion time as well as the prerequisite
steps for the production of an article.

ay Draw the graph that corresponds
to this situation.

b) Determine the critical path.

For each of the graphs below, draw:

1 the tree of minimum value

a) A 5 G

6 2 4
B 2 iy
F 3 F
4 3 P 5
€ D
1)
2y
<)
)]
Z)
30 VISION 3 B reproducible sheets CST

Completion

Step fime Ps’&;ﬁg&ﬁ%site

(h) ps

A 2 None

B 4 A

C 0.5 Aand B

D 1 Cand B

E 3 C

F 5 Dand E

G 1.5 E

H None Fand G

Determine the value of the critical path.

B

2}

7

2)

2y the tree of maximum value
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Name:

Group: Date:

For each of the graphs below, determine the minimum vaiue of the path that
connects vertex A to vertex Z.

The adjacent graph shows the time
{(in min) it takes for an electronic part
on different conveyor belts tc move
from one room to the next.

Determine the following: foum D
® hoom

a) the shortest amount of time for a part y
to move from Room A to Room D Room £ 26 RoomE

b) the greatest amount of time for a part to move from Room A to Room D'

¢) the minimum number of conveyor belts on which a part travels to go from
Room A to Room D

¢} ‘the maximdm nomber of convevor bells on which 3 part rravels 1o go from

Room A to Room B
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Name:

Group: Date:

As part of a geography lesson, a teacher
asks his students to use a minimum
number of colours to colour the
adjacent map in such a way that

two neighbouring countries are not

the same colour.

a)y Draw a graph which shows the
countries (vertices) and the common
borders (edges).

b) Determine the chromatic number of this graph.

¢} Colour the graph and the map with a minimum number of colours.

As described in the following fable_, there are certain steps that must be completed to
install a cellular telephone antenna.

Instaliation of an antenna

32

Step Description Comgz!g;;i; time Prerequisite steps
A Market analysis 10 None
B Geographical analysis 4 A
C Site selection 2 B
D Engineering analysis 3 Band C
E Antenna production 14 A
F Purchase of the land 5 Cand D
G Antenna assembly 7 Eand F
H Electrical work 1 G
I Calibration of the antenna 1 H
J Completion of work None I

a) Draw the graph that represents this situation.

b} Determine the critical path.

¢} What is the minimum number of days it will
take for the antenna to become functional?

ViSION 3 B Reproducible sheets €ST
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Name:

Group: Date:

A gardener must install an irrigation Landscape project
system in a fandscape project. The N 5 H 5
vertices of the adjacent graph
correspend to the watering and supply 7 p 6 '
points, and the edges correspond to the >
distance {in m) between two watering 5 5 ;
. . . . rmmmrsmmes T

points. The installation of the irrigation o G ,
pipes costs $8.05/m. Determine the 4 6 4 3
minimum cost for installing a system A 6 L
that directly or indirectly feeds all the C 4 F
watering points from the source. 9

7 6, E

4 15
Source

The table below shows the distances (in km) between the different businesses a
representative must visit. This representative travels at a mean speed of 50 km/h and
starts work at 8:00 a.m. Her visits to each of the businesses takes 30 min. She begins
and ends her route at Business A. She visits each business once and minimizes her

work time.
Table of distances between the different businesses
B C b £
A 8 3 13 6
B 9 5 15
C 10 11
b 4

ay Petermine the route that she must follow.

b) Set up her schedule for the day.
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Name:

Date:

Group:

Optimization using graphs

A cyclist travels between different towns. The graphs below show the distances between

the towns and the mean speed of the cyclist between each of these towns,

b}

2)

2)

2)

Consider the adjacent directed graph:

Distances (in km) Speed (in km/h)

Determine the route that covers the maximum distance, passes through each
town only once and begins and ends at Town A,

Determine the length of this route. 3y Determine the total time taken to
' travel this route.

Determine the route that allows for a maximum mean speed, passes through
each town only once and begins and ends at Town A.

Determine the cyclist’s mean speed 3y Determine the time it will take
over this route. to travel this route.

Determine the route that allows for a maximum training time, passes through each .
town only once and begins and ends at Town A.

Determine this training time.

a) Modify the graph so there is a b) Modify the graph so there are three

VISION 2 B Reproducible sheets CST

separate second critical path of
equal weight to the one that

other separate critical paths of equal
weight to the one that already exists.

already exists.
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Name:

Group: Date:

Student Book, . 70

Number 17

1867 1870

1871 1873

1905

l.egend

1 Québec 8 Prince Edward island
2 Oniario 9 Alberta

3 New Brunswick 10 Saskatchewan

4 Nova Scotia 11 Yukon

5 Northwest Territories 12 Newfoundland

6 Manitoba 13 Nunavut

7 British Cotumbia
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Name:

Group: Date:

AT LAST, CABLE! A cable company wants to connect Towns A, B, €, D, Eand F to
its network, The graph on the left shows the distances (in km) between each town
and the graph on the right shows the cost of installing (in $/km) the cable between
each town.

Distances between the towns ' Instalfation cost

A 500 N

Cable company

The cable company decides to connect each town directly to its network. Show
how this approach is not the most cost effective by finding the solution that costs
the [east.
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Name:

QGroup: Date:

{cont'd)

PASS THE TEST There are seven different tests used to determine if a person is
suffering from certain ilinesses. However, some tests are mutuaily incompatible and
cannot be administered during the same visit. The table below shows which of the
tests are mutually incompatible.

Screening test

Test incompatible tests
A B,C,Fand G
B AandF
< A Eand G
D EandF
E C,Dand F

The table below shows the cost of these tests in accordance to the number of tests
carried out,

Cost of administration for the fests

Number Cost

of tests (%)
1 120
2 150
3 180
4 200

Propose a way of carrying out the tests so that the total cost is minimal.
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Name:

Group: Date:

{cont’d}

AN EXPENSIVE RENOVATION PROJECT A sailboat needs major renovation. The
following table shows the different steps needed for the sailboat’s renovation and
completion time for each.

Renovation of a sailboat

Step Description Compi?i;;;n time ?re:ﬁgﬁﬁte
A. | Place the boat in dry dock. 1 None
B. | Order the materials for the renovation. 5 A
C. | Repair the keel. 4 A
D. | Plug the holes in the hull. 6 C
E. | Repair the sail. 3 A
F. | Paint the hull. 5 Band D
G. | Repair the mast. 3 BandE
H. | Renavate the bridge. 5 G
L. | Replace the ropes. | 2 B
i, | Completion of work. None F,Handi

The mean cost for a dry dock renovation is $2,000 for each day. However, the
ordering of materials required an additional 4 days and the repair of the sail,

2 further days. Explain to the owner of the sailboat how these changes will affect
the initial cost.
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Name:

Group: Date:
{contd)

PARTIAL SNOW REMOVAL Municipal officials decide to reduce the number of roads
to be plowed. The graph on the left shows the mean number of users for each day
ot the routes that connect different towns, and the graph on the right shows the
distances (in km) between each town.

Number of users for each road Distance between sach town

Town B Town B
Town C Town §

Town A

Town & Town E

It costs $2,500/km to plow a road. The officials decide to plow a minimum number
of roads to allow for travel from Town E to the other towns. Each town is only
travelled through once and allows for a maximum number of users along the plowed
roads. They estimate that this is the most economical option. Check if they are right.

Explain your answer.
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Name:

Croup: Date:

{cont'd)

THE BEGINNING OF A PATH Park officials want to lay out paths in the park to allow
visitors to visit eight points of interest in the park. To make the upkeep of the paths
easier, they want to make it possible to leave from each point of interest and return
by taking each path only once. The plan provided to the landscaper shows the
coordinates of the points of interest A(-6, 9), B(9, 5), C(-2, 2), D(2, 5), E(2,-6),

F(-9, -6), G(3, -9) and H(5, 5), where the coordinate system is in kilometers. The
proposed trails are A-C, A-D, A-F, B-E, B-G, B-H, C-D, C-E, C-F, D-E, D-H, E-F and F-G,
To complete the layout to meet the requirements of the park officials, an additional
path must be added. Determine the path that is to be added, and calculate the cost
of laying out all these paths if it costs $875 for each kilometre.

r
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Name:

Group:

Date:

{cont'd)

A DIFFICULT CHOICE A teacher asks his 12 students to form 3 teamns of 4 people.

Before proceeding, he asks them to tell him which people they would have difficulty
in working with on a team. The table below shows the results.

First name First name of the person | cannot work with
Agatha Benjamin, Clement, Manon

Benjamin Agatha, Manon

Clement Agatha, Derek, Elliot, Xavier, Julian, Leonie
Derek Clement, Elliot, Raphaelle, Gaelle

Elliot Clement, Derek, Leonie

Raphaeile Derek, Gaelle

Caelle Derek, Raphaelle, Leonie

Leonie Clement, Elliot, Gaelle, Isaac, Xavier, julian
Isaac Leonie, Julian

julian Clement, Xavier, Leonie, lsaac

Xavier Clement, Leonie, julian

Manon Agatha, Benjamin

If it is impossible to form three teams of four people without incompatible people
being found on the same team, the teacher will propose a compromise. Explain how
the teacher could form the teams
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Prior learning 1

a. Engine Category Colour Possible outcome
Biue {Hybrid, Sub-compact, Blue)
Red {Hybrid, Sub-compact, Red)
Sub-compact
Black  {Hybrid, Sub-compact, Black)
~ “White (Hybrid, Sub-compact, White)
Blue  {Hybrid, Compact, Blue)
Red (Hybrid, Compact, Red)
Hybrid Compact
Black  (Hybrid, Compact, Black)
White (Hybrid, Compact, White)
Biue {(Hybrid, Sedan, Blue)
Red {(Hybrid, Sedan, Red)
Sedan
Black (Hybrid, Sedan, Black)
White (Hybrid, Sedan, White)
Blue {Diesel, Sub-compact, Blue)
Red {Diesel, Sub-compact, Red)
Sub-compact
Black (Diesel, Sub-compact, Black)
White (Diesel, Sub-compact, White)
Diesel
Blue {Diesel, Compact, Biue)
Red {Diesel, Compact, Red)
Compact
Black (Diesel, Compact, Black)
White (Diesel, Compact, White)
Support 3.1
1. a) 1) The graph has 4 vertices.

3) The order of the graph is 4.

by n
3)

The graph has 5 vertices.
The order of the graph is 5.

The graph has 6 vertices.
The order of the graph is 6.

g n
3)

dy »

A
e

The graph has 6 vertices.

The ordsr of the granh s 4.

42
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2) The graph has 6 edges.

Vel

2y The graph has 7 edges.

Vertex

i~

2)
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2. a) Several answers possible. Example : Add edge A-D.

b} Several answers possible. Example : Add edges 1-4 and 4-5.
¢} Several answers possible. Example : Add edge G-E.
d}y Several answers possible. Example : Add edge 1-4,

Support 3.7 (cont'd)

3. a) b) a

4. a) {A-B, A-D, A, B(1)-C, B(2)-C, B-F, C-F, D-E, E-F} b) {1-2, 1-3, 1-4, 2-2, 2.3, 2.4}
¢ {ab, a-d, a-e, b-c, b(1), b(2)F, c(3)-d, c(4)-d, d-e} d) V-V, VAW, V-Z, X-W, X-Z}

A B
1
2
2) 6
’ <> 3
' 5 4
c} Several answers possible. Example : Graph K. d) Several answers possible. Example : Graph W.

A B A 5
W2
o
D C 0
E

2. &) The order of the graph is 5.
b) 1) The degree of vertex D is 3.
2y The degree of vertex Cis 4.
¢) Vertices A and C are adjacent to vertex B.

) Vertices D and £ are connacted by paredlel adoss

e} Vertex C has a loop.
f) Yes, the graph is connected.
ag) No, the graph is not complete.
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Consolidation 3.1 (cont'd)

3. a) 1) The graph has 4 vertices. 2y The order of the graph is 4.

3) The graph has & edges. 4 {A-B, A(D)-D, A(D)-D, B-C, B-D, -}
b} 1 The graph has 5 vertices, 2y The order of the graph is 5.

3) The graph has 6 edges. 4 K, |-M, K-K, K-L, KN, M-N}
¢} 1y The graph has 5 vertices, : 2y The order of the graph is 5.

3) The graph has 6 edges. 4y {P-Q, P-T, G{1)-R, Q(2)-R, Q-T, R-T}
dy 1y The graph has 6 vertices. 2) The order of the graph is 6.

3) The graph has 8 edges. 4 {i-2, 1-6, 2-2, 2-5, 2-6, 3-4,

4-4, 4.6}

Consolidation 3.7 (cont’d)
5. a) Several answers possible. Example : b} Several answers possible. Example :

C N
)

E D

d) Several answers possible. Example :
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A
A b
F E
Consolidation 3.1 (cont'd)
7. Several answers possible. Example: b} No, since the graph is not connected,
Aan Naomi Julie Frank only 4 people can receive the information.

Alyson Oiivier Daniel Martine
R WU gy

8. a) None of the paths connect directly or indirectly from the reception area to the Mclntosh, Cortiand or
Belmac apple irees,

k) 3 paths must be added.
€} 14 paths must be added.

Enrichment 3.1

1. aj The graph has 3 edges. b) The graph has 6 edges.
¢} The graph has 10 edges. d) The graph has 15 edges.
e) The graph has 21 edges. f} The graph has ﬂ@?ill edges.
2. a) The graph has at least 2 edges. b) The graph has at least 3 edges.
¢} The graph has at least 4 edges. o) The graph has at least 9 edges.
e) The graph has at least (n — 1) edges. :
3. a} The maximum degree of a vertex is 1, B) The maximum degree of a vertex is 2.
¢} The maximum degree of a vertex is 3. d) The maximum degree of a vertex is 9.

e} The maximum degree of a vertex is {n — 1).

4. Several answers possible. Example:
C
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Support 3.2

1. a} Severol answers possible. Example : B-D-C by 2
) 4 dy Several answers possible. Example : A-B-D-A
2. a} Several answers possible. Example: by Several answers possible. Example:
A-B-C-D-E B-A-F-B-C-D-E-F
¢y Several answers possible. Example : d) Several answers possible. Example :
A-B(1)-C(2)-B-D-C-A-D C-B-A-E-B-D-E-C-D>-
3. a) Several answers possible. Fxample : b} Several answers possible. Example :
A-B-C(2)-A(1)-C-D-A A-D-E-B-C-E-A
¢} Several answers possible. Example: d) Several answers possible. Example :
A{1)-E-D-C-B-D-A-B-E(2)-A A-F-B-E-F-C-D-E-C-B-A

Support 3.2 (cont'd)
4. a) Several answers possible. Example: B-A-D-E-C by Several answers possible. fxample : F-B-C-D-E-A
5. a) Several answers possible. Example : A-B-D-C-A b} Several answers possible. Example : C-A-B-E-D-C

6. a) The graph has a Hamiltonian path and a Hamiltonian circuit.
b} The graph has an Euler path, a Hamiltonian path and a Hamiitonian circuit.

Consolidation 3.2

T. a) 1) Several answers possible. Example: A-B(2)-C-D b} 1y Several answers possible. Example: A-B-F-D

2 3 2 2

3y Several answers possible. Example : D-E-F-D 3) Several answers possible. Example : E-D-F-B-A-E
€} 1 Several answers possible. Example: A-F-E-D dy 1 Several answers possible. Example : A-F-F-E(3)-D

2y 2 2 3

3) Several answers possible. Example : A-C-E-F-A 3y Several answers possible, Example:

A{2)-B-C-D(4)-E-F-A
2. a) Several answers possible. Example : A-E-F-B-D-C-E is an Euler path.
b) Several answers possible. Example: D-A-B-D-F-G-A-C-E-F-C is an Euler path.
¢} Several answers possible. Example : B-A-C-B-G-G-F-I-H-E-D-F-H-B is an Euler circuit,
d) The graph has neither an Euler path nor an Euler circuit.

Consolidation 3.2 (contd)

3. a) Several answers possible. Example : A-B-E-D-C is a Hamiltonian path.

b) Several answers possible. Example:
A-F-G-C-D-B-E is a Hamiltonian path and A-F-G-C-D-B-E-A s a Hamiltonian circuit.

¢} The graph has neither a Hamiltonian path nor a Hamiltonian circuit.

d) Several answers possible. Example :
A-G-H-F-B-C-E-D-1 is a Hamiltonian path and B-A-G-H-F-I-D-E-C-B is a Hamiltonian circuit.
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4. a} 1 Several answers possible. Example: A-B-B-C-C-D-A-A
2y It is an Euler circuit.

b) 1 Several answers possible. Example: C-D-A-E-B-C-A-B-D
' ) 1t is an Euler path.
¢y v Several answers possible. Example: B-A-B-C-B-E-C-D-E-F-A-E
2y Itis an Euler path.
d) 1) Several answers possible. Example: C-E-F-D-C-B-A-D-G-F-A-C-C
2y 1t is an Euler circuit.

Consolidation 3.2 {confd)

5. a) The graph has an Euler path and a Hamiltonian path.
i) The graph has an Euler path, a Hamiltonian path and a Hamiltonian circuit.
¢} The graph has a Hamiltonian path.
d} The graph has an Euler circuit and a Hamiltonian path,

6. Several answers possible. Example:
A D

Consolidation 3.2 (cont’d)

7. a) Several answers possible. Example:
No, because the graph that represents this situation has more than two vertices of odd degree., It is
therefore impossible to determine an Euler path.

b) Several answers possible. Example:
Yes, because in the graph that represents this situation, all the vertices are of even degree. It is therefore
possible fo determine an Euler circuit.

€) Several answers possible. Example: H-C-B-A-E-F-D-G-H

8. a} Several answers possible. Example:
Room C

RﬂOI’T\A

om G

Room

b} A visitor must pass through a minimum of 3 doors.

¢} Several answers possible. Fxample:
Yes, a visitor can go through Booms A8, G, F H

Ly and 4

e

d) Several answers possible. Example:
Enfarge Room F so that Room G is only adjacent to Rooms F and H.
You can therefore determine the Euler path B-C-G-F-H-E-D-A-B-E-F-C.
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Enrichment 3.2

1. a) Several answers possible. Example:
Gnly a complete graph of order 2 has an Euler path. If the complete graph is odd, all the vertices are of
even degree, If the complete graph is of even order, all the vertices are of odd degree. For the graph to
have an Euler path, it must have a maximum of two vertices of odd degree.

b) Several answers possible. Example:

Only a graph of odd degree has an Euler circuit. Therefore, all the vertices are of even degree, satisfying the
condition to have an Euler circuit. If the complete graph is of even order, all the vertices are of odd degree.

2. a}y Several answers possible. Example: C
In the adjacent graph, the path CD(1)B(2)DA B @
is an Euler path, but there is no Hamiltonian path.

A [ aane D
b} Several answers possible. Example: B G
in the adjacent graph, the circuit GABGCDGEFG
is an Euler circuii, but there is no Hamiltonian path.
¢ by
A
F E

3. Several answers possible. Example:
-In the net of the pentagonal-based regular pyramid,
as shown, all the vertices are of even degree. Thus,
it is possible to determine an Euler circuit. Any regular
pyramid can be represented in the same way.

4. Several answers possible. Example:
in the net of an octagonal-based regular prism, as shown,
there are exactly two vertices of odd degree (indicated by
the arrows). It is therefore possible to determine an Euler path. :E
Any regular prism can be represenied in this way.

Activity 1

e.
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Support 3.3

1. a} Several answers possible. Example : Draw A-F and add B-F.

b} Several answers possible. Example : Draw A-D.,

¢y Several answers possible. Example : Draw B-G.

dy Several answers possible. Example : Add C-F.
2. ay D-G-F-E-D-C-B-A

b} Several answers possible. Example : D-G-F-E-D

N 4 2y impossible,
3.8y 1 26 by H 4 an 2
2y 21 2 3 % 3
Support 3.3 (cont'd)
4, a) 4 by 7 ¢} 4 dy 4

5. a) There is no Hamiltonian path.
¢} Several answers possible. Example : A-B-C-D-E

b) E-F-G-H-A-B-C-D
dy Several answers possible. Example : £-E-C-A-B-D

Conselidation 3.3

1. a) Several answers possible, Exampie : C-B-E-D
b} Several answers possible. Example : C-B-A-C
¢) Several answers possible. Example : A-C-B-E-D

dy1n 6 2 3
ey 2 2) 4
2Z.ayn 17 b) 1 Several answers possible. Example : G-F-£-G-C-A-B-C-D-E
2 21 2 33
3) 24 3 9
o 13 dy 9
3. a) 1 23 by n 3 <y 18 dy 13
2 18 2 3
3 30 3) 4
Consolidation 3.3 (cont'd)
4. a) Several answers possible. Example : A-G-H-I-]-D b) A-C-H-E-D
- ) AH-G-FD d) A-C-B-F-D
5. ay 3 b) 3 Q) 6 dy 5
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Conmsolidation 3.3 {(cont’d)

6. a) Several answers possible. Example.

by n 4 2 6
7. &) Several answers possible. Example:
2
1 4

Consolidation 3.3 (cont’d)

8. a) Several answers possible. Example: Draw B-C, then draw A-F and F-G.
by Several answers possible. Example: Draw A-H, A-B, B-E, E-H and H-F
€y Several answers possible. Example: Draw A-F, A-B, E-H and H-F.
&) Several answers possible. Example: Draw A-F and H-G.

9. a) Several answers possible. Example:

No, because there are 6 vertices of odd degree. Therefore it is not possible to determine an Euler path
or an Euler circuit,

by 1 Several answers possible. Example:
The employee must go through intersections K, C, B, A, F, E, |, I, D, H and G.
2y It is impossible to return to the starting point and go through each intersection once.
10. a) I takes seven road links.

b) 1) The motorist travels 285 km.
2y Several answers possible. Example: A-B-C-D-E-G-F-H

Enrichment 3.3

1. Several answers possible. Example:
No, they will be valid only if the direction of the arcs follows the direction of the paths exactly.
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2. a) No. ltis impossible to identify an Euler path or circuit since afl vertices are of odd degree.

b) Several answers possible. Example : Based on the net shown below.

A B
¢ F
b
Ho | ]
G J
K L
M B

It can produce the Euler path L-K-M-N-L-b}-F-E-D-A-B-£-I-H-D-C-G-H-K.

3. ay Several answers passible. Example b) Several answers possible. Fxample :
A B G D H ;
F K
H G F E E G J L
| J D M
i M L K C A p N
B 0
v 0
0 P 0 R
V S U R
U T T S
Ewler path: Harniltonian path:
B-A-H-G-B-C-F-G-I-M-N-O-P-M-L-Q-P-V-U- A-B-C-D-E-F-G-H-I-]-K-L-M-N-O-P-Q-R-5-T-U-V-A

T-5-Q-R-K-L-J-£-E-D-C

Activity 2

a 1

2) Because there are certain prerequisite steps.
3) The execution time (in days) of the step that starts the arc,

b. b. Steps € and D can be completed separately and at the same time.
¢ 1 A-B-C-£-G-H-I A-B-D-F-G-H-i A-B-D-E-G-H-i
2) A-B-D-F-G-H-I
3) The minimum number of days for the construction of a bridge.
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Activity 3

a. Ty No. 2y No. 5y Yes.
&) No. N Yes.
b. 1) Itis possible to assign a different colour to the vertices adjacent to this vertex.
2y [t is possible to reuse the colours used at the beginning.
1} It has to be different. 2y It can be the same.
d. 4 colours
e.
Region C
! Region T
(red)
Region D
| £ (yellow)
RegionG .
(blue
Region F EQiOH E
F (red) /7 (blue)
Practice 3.4
14. a) and © 21 bj 5
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Practice 3.4 (cont’d)

18. 3 colours are needed to colour this map.

Les Riviéres

Laurentien Limeilou
{yellow) {green) ' {red)
La Cité
{vellow)

y/Sillery

Support 3.4

1. a) 1) Several answers possible. Example:

2y Several answers possible. Example:

2. a) 0 Several answers possible. Example:

B 2 D
3

0.5 £

A® 1 C

2y The critical path is A-B-C-D-E.
3) The value of the critical path is 6.5 h.

€@ 2010, Les Editions CEC inc. » Reproduction authorized

b) 1) Several answers possible. Example:
g 15 D W F

A®

30 2

2) The critical path is A-B-D-E-G.
3) The vatue of the criticai path is 105 min.
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Support 3.4 (cont'd)

3. a) 1 Three colours. b)Y 1) Four colours,
2) fied Blue 2) Red . Grey
Grey
Grey Red Green
Blue fed
<) 1) Three colouss. ) 1 Five colours.
2) Red Grey 2 Veliow Grey
fed Green
Biue Red
Bl
Red w Grey Blue
4. a) The value is 7 following the path A-H-B-E. by The value is 8 following the path A-C-H-G-E.
¢} The value is 5 following the path A-B-G-E. d} The value is 5 following the path A-F-C-J-E.
Consolidation 3.4
1. a} Several answers possible. Example:
B 4 [ 1 F
3
2
4 0.5 / H
A 1.5
2 c 0.5 E 3 G
b} The critical path is A-B-C-D-F-H.
¢} The value of the critical path is 14.5 h.
2. ay vy Several answers possible. Example: 2y Several answers possible. Example:
A 5
6
8 F
AN
c
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¢) 1y Several answers possible. Example: 2y Severol answers passible. Example:

Consolidation 3.4 (cont'd) ,
3. ay A-C-F-D-Z by A-C-H-Z ey A-C-E-Z dy A-C-B-Z

4. a) H takes 23 min. b) It takes 31 min.
¢} The part uses a minimum of 2 conveyor belts, d) The part uses a maximum of 5 conveyor belts.

Consolidation 3.4 (cont'd)

5. a) Several answers possible. Example:

b) Four colours.
¢} Several answers possible. Example:

“ {green)
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b} The critical path is A-B-C-D-F-G-H-I-].
¢} The antenna works after 33 days.

Consolidation 3.4 (cont'd)
7. Determine a tree of minimum value, and calculate the cost of the lfandscaping. The cost of the pipes before
taxes is $354.20.
8. Several answers possible, Example ;
a) The following graph shows the distances (in km) between each business.
Distances between the different businesses

Determine a Hamiltonian circuit of minimum value. The route is A, E, D, B, C and A,
b} The schedule for the day is the following:

L B am = B3P am Bl7am AR prn. = WG ar w1007 am
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Enrichment 3.4

1. a) vy Several answers possible. Example: The route is A-B-D(63-C(1)-A.

2y The length of this route is 81 km.
3y It takes approximately 4 h 37 min to travel this route.

by 1) Several answers possible. Example: The route is A-D(5)-C(4)-B-A.
2y The average speed over this route is 19.5 km/h.
3y It takes approximately 3 h 20 min to travel this route.

¢} 1 Several answers possible. Example: The route is A-D-B(3)-C(1)-A,
2y The training time is 4 h 40 min.

2. a) Several answers possible. Example:
The existing critical path is in bold and it has a value of 51. If the value of each arc shown below is

changed, a second critical path A-B-C-E-{-L-M is obtained.

b} Several answers possible. Example:
The existing critical path is in bold font, and its value is 51. If the value of the each arc shown below is

changed, the critical paths A-B-C-E-}-L-M, A-B-E-f-L-M and A-D-H-K-L-M are obtained.

Overview

17. a) 2 colours. b) 3 colours. <) 3 colours. d) 3 colours.
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Snapshot “Vision 3"

1. Several answers possible. Example:
The graph below shows the total cost for the installation of the cable between each town.

Total installation cost
A 13500 F

¥ Cable company

£ 9,200

The cable company’s choice costs $119,500. If an installation corresponding to a tree of minimum value is
chosen instead, the instaliation cost is $82,400, representing a saving of $37,100.

Snapshot “Vision 3" (cont'd)

2, Several answers possible. Example:
Below is the coloured graph showing which tests are incompatible and where the tests, which are of the
same colour, can be administered at the same time without risk.

Test G (biue)

Test B (biue)

Test D {biug)

Test A (red)

Test E {red)
Test G (grey)

Test F (grey)

There will be three different visits where Tests B, C and D can be administered at the same time, as well as
Tests A and E and Tests F and G, for a total cost of $480.

Snapshot “Vision 3” (cont’d)

3. Several answers possible. Example:
The foliowing graph represents the situation and the critical path associated with it.

The value of the critical path is 16 days.

Bott changes are represented v the graph below which includes a new ritical paih.
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The vatue of this new critical path is 18 days.

The repair of the sail does not alter the schedule, but the delayed orders increased the total duration of the
work. The final renovation cost will therefore be $36,000 rather than $32,000.

Snapshot “Visiorn 3" (cont’d)
4,

Several answers possible. Example:
The officials are wrong. With this option, the plowing on routes E-D, D-C, C-B, B-A, A-G and G-F will
cost $200,000.

If they choose to plow the roads covering less distance, they would plow routes A-B, B-C, A-G, G-F. F-D and
D-E for a total cost of $190,000, representing a savings of $10,000.

Srapshot “Vision 3" {cont’d)
5.

Several answers possible. Example:

Before the path is added, there are exactly two vertices that are an even degree in the graph that represents
these paths. As a result, a path must be added at points A and B so that an Euler circuit is obtained (since all
the vertices are even).

The graph below represents the original paths (solid line), the path added (dotted line) and the distance
that separates each point of interest.

A 8.94 km
15.52 km
8.06 km i)
S5km 13 km 4 km
15.3 km 0
11 km
. 13.04 km
B8.94 km 15.23 km
10.63 km
- 11 km
' E
12.36 km
G

The total distance of the paths is 142.02 km, and the total cost will be approximately $124,267.50.
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Snapshot “Vision 3" (cont'd)

6.

Several answers possible. Example:
It is impossible to form 3 compatible teams of 4 people. The graph below shows the incompatibilities
between each person and the colours represent the ways in which the teams can be formed.

Legend: The letter corresponds to the first letter of the first name of each person.

i grey)

The teacher can form two compatible teams:
T: Benjamin, Clement, Isaac and Raphaelle.
2: Manon, Elliot, Julian and Gaelle,

Xavier is the only problem for the third team. The tearmn will be Xavier, Agatha, Derek and Leonie.
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