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ABSTRAGT 

The aim of this monograph is to teach students at the junior 

high school level new methods and techniques useful in the study of 

geography_ Through active participation and involvement of the students, 

data conoerning time, passengers, distance, etc., were collected on the 

bus routes serving the school. 

The figures obtained served as a base for calculations of diff

erences or simila;rities. Essentially, time-distance factors were studied e 

However, the consideration of how many boys and girls were involved was 

an interesting side observation as well as the number of students getting 

off at the various stops. The resulting compilations in graph (schematic, 

histogram and ogive) and matrix form was a step by step outcome of the 

project and all presented a comprehensive picture of a network analysis. 

The matrices produced were similar to those on ~ road map, 

with one important difference, namely, this was a road map produced by 

the stUdents themselves and relating to their own daily routes. 
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PREFACE 

'1'1"1e aim of this papel' is to int.roduce interesting methods to 

excite, stimulate and effectively communicate content, skills and tech

niques to students in the secondary I1 geography program. It is also an 

attempt to present a change i.n curriculum content in reply to the challenges 

set forth by the many critics of our educational system discussed in the 

introductory chapter. 

J..:tthough a knowledge of mathematics and geography is useful to 

teach the qua71titative methods outlined in the text, it is not essent..ial. 

It is my hope that my outline of the work done by several quantitative 

geographers ....d.ll provide an interesting and usefru foundation leading up 

to the project itself. These techniques should also provide background 

material to the teacher for either developing or expanding or modifying 

the program to suit their individual needs and conditions. 

The project could not have been effected without the active 

participation of the students of Chomedey Polyvalent High School, Laval, 

Quebec. They pa.tiently co-operated although they were handicapped by a 

severe winter creating adverse conditions and a teacher's strike which 

hampered their timing and caused them to do several retakes in their field 

work. These problems, indirectly, gave them the advantage of combining 

the results of several observations. 

I have placed the data for the entire network in the appendix 

in order to keep the description of the field work and classroom proceduxes 

as brief as possible. 

v 



Finally, it is my hope that the techniques acquired by the 

students .dll prove useful to them in pursuing advanced studies in the 

discipline of geography. The collection of statistical data, mapping, 

cartographic techniques, symbols, and the use of graphs, ogives, matrices, 

etc., are all basic to quantitative geography. 

J. Goldwater 

April 1973 



CHAPTER I 

THE CASE FOR THE STUDENT PROJECT 

Schools are blinded by tradition. They are not relevant to 

today's world. They perpetuate an ivory tower mentality. They are slaves 

to society's economic demands. These are some of the charges made against 

the present educational system by the discontent and radical element in 

our student body of today's generation. TI1is paper will not attempt to 

defend the present school system. Rather, it is an attempt to be relevant 

Wherever it is possible. 

Let us examine some charges made by a high school student 

against the existing North American educational system. \veisleder (1972, 

p. 175) voices the malaise and frustration spawned by today's high schools. 

The nain cry is that boredom and apathy are the results of a rigidly 

imposed conformity and discipline that pervades the syst~~. The attitude 

of authoritarian dominance and top heavy structure filtering condescendingly 

down to the students is greatly resented. Putting it bluntly, Weisleder 

calls the systeJ:J "plainly boring, irrelevant, regimentary, brutal, 

insensitive, inflexible, stagnant, dulling, discr~1atory, manipul~tive, 

oppressive, repressiVe and suppressive. 1t Complaints are made against 

competition, in terms of student against student for marks) imposition ef 

course content and over1y rigid disciplinary action regarding issues of 

lesser importance. 

To place this in perspective, let us examine the goals of 

education as set forth by various educators. JOhnston (1963, p. 115) 

states that "the specific goal of the school is the development of the 

intellectual virtues in its students." The aim a teacher must have, he 

says, is the aim to inspire a student to learn. A teacher can show the 

student how to develop the ability to reason from principles to con-

I 
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clusions through the use of a small part of the body of knowledge. The 

aim towards which a teacher should strive is to effect the ability on 

the part of the student to get knowled.ge on his own. Basically, one 

might say that the teacher should strive to teach the learner how to learn. 

Are schools reservoirs of data where the function of the 

teacher is to pipe the effluent down the throats of a captive audience? 

Gopsill and Beesley (1964) stress the point that students must be 

personally involved in their learning. They contend that students should 

be stimulated to act or to do things which will lead them to acquire 

information rather than to wait for information to be fed to them. Their 

belief is that educators must emphasize those skills and activities that 

help the student concentrate on basic knowledge. "Just as you cannot 

teach something unless you teach it to someone, neither can you teach 

someone without teaching him something. " (Johnston, 1963, p. 214). 

Frankena (1937) believes that education is essentially a 

process of interaction between people, between teacher and student. His 

value judgment is that education fulfills itself only insofar as it 

inspires students to develop their own abilities, to develop their own 

potential to the fullest possible extent. The basic tenet of Frankena is 

that the process must be meaningful to the student if there is to result 

that type of inspiration that can make such positive interaction possibleo 

Like Dewey, he is student-oriented in his approach. 

This appears basically sound and logical. However, it fails 

to consider emotional influences which play an important factor in the 

development of learning habits. On a one to one basis, given the rapport 

between student and teacher, it may be possible to infuse the student 

with the love and knack of learning. In a classroom of 30 or more students, 

it is difficult and sometimes impossible to reach each child at his own 

http:knowled.ge
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level of ability, interest and emotional make-up as well as acquired 

attitudes. 

Goodman (1960) paints a picture of gloom when he refers to 

the many fifteen-year oIds despairing at their school ivork and waiting 

to quit school so that they can do something meaningful. The New York 

Times, September 7, 1959, quotes Rockefeller, the Governor of New York, 

as declaring that "we have to constantly devise new ways to bring about 

a challenge to these young folks ruld to provide an outlet for their 

energies. tf 

Along these same lines of frustration, Quarter (1972) argues 

that the role of the teacher in the classrooIIl is incompatible with 

education. A teacher is obliged by the pressure placed by society on the 

school system to socialize and evaluate students as well as teach them. 

This is a formidable task. Byrne (1972) agrees that society places 

priorities upon the educational system and that innovations attempted are 

constrained by these primary considerations. 

Quarter (1972, p.51) says that the "hidden curriculum" covers 

such things as "Punctuality, neatness, diligence, ccmpetitiveness, 

achievement, and submission to authority••• " They are the characteristics 

most relevant to the demands of society for a relatively standardized 

human model who will fit into the great industrial machine smoothly. 1."l 

fact, it can be said that this hidden curriculum has more relevance to 

the spirit of the world of work than the actual course content. Since 

this is contrary to the spirit of human nature, it requires much coercion 

on the part of the teacher to effect the desired behaviour. This places 

him in the unpopular position of an authoritarian. The classroom then 

becomes "the arena in which the teacher performs the school's fllnction 

for society" (Quarter, 1972, p. 54). 



The situation being such that the evaluation by the teacher 

determines the student's eligibility for various occupations, the role 

of the teacher becomes a powerful and punitive one. As long as the 

teacher has to perform the functions of socialization and evaluation 

as well as education, o~y limited variations are possible. 

Postman and Weingarten (1969) define the word "educate tl in 

its original context. Basing their definition on the Latin root, 'Ieduce n, 

educHte means to draw out the latent or potfmtial of a person. This can 

only be done progressively in relation to w!-lat the person already kno·ws. 

The more a pArson gets to know, the more ht! has the capabilit.y of 

learning. Bruner (19691 and Goodman (1960) agree that if a subject is 

worth knOwing, it 'will sttmulate interest,. Philosophically, while we 

might question the categorical sweep of this generalization, we might 

consider the inverse idea. That is, if a subject is not worth kno~~ng, 

then ••• ? What is worth knowing? This must be considered from the point 

of view of the student as well as the point of view of survival in a 

rapidly changing world of the present and the future. (Post4J.,?.n & Wein

gartner, 1969). It is important to remember that each individual 

perceives an object in his own and uniquely subjective way. There is a 

great tendency on the part of educators to impose their own visions and 

interpretations upon the students. These traditional methods can be 

inadequate and arbitrary in achieving insight and understanding of 

information and interpretation of a given situation. Students need to 

be encouraged to ask questions and seek out answers for themselves. 

To survive in a rapidly changing world, the most important achievement 

in education is to make viable meanings, which should serve the student 

in ever-changing situations. 



'While these observations are not new, it is obvious to many 

educators that there is a large credibility gap between theory and practice. 

Model lessons can be prepared to impress a visiting observer, but the 

preparation of many of these lessons require time for creative thought 

and time for execution and planning. Students of a class vary in intellect 

and personality. Byrne (1972) states that keen perception and awareness of 

these differences as well as a matching of content and teaching strategy to 

meet these individual differences are imperative to help the teacher effect 

innovation. It is important to keep the material being handled just 

sufficiently ahead of each student's capacity. 

H~vever, in most school systems, teachers are substitute clerks, 

members of vigilante groups rOaming corridors to keep order, garbage pail 

inspectors on cafeteria duty, supervisors of bus loading, treas~~ers for 

book or sweater sales, etc. In the schools of the future, it is hoped 

that they will be released from these non-teaching tasks to the end that 

the quality of classroom teaching can be improved. 

It is recognized by many that schools are a reflection of the 

existing society, transmit.ters of its culture and aims. Since it is felt 

that our society is geared to a consumer-producer mentality, it follows 

that an objective critic of our educational system, Byrne, (1972, p. 87) 

should state: "Given the assumption that schools are necessary for all 

children and that modern technology provides an efficient mechanism of 

production, education becomes the shotgun wedding of children and 

technology. The teacher's role in the arrangement is to conduct the 

marriage service between the child and technology.1t 

http:technology.1t
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This dOes not, take the whole child into consideration. He 

becomes an object to be molded according to the dictates of the needs 

of society. Change must be sought within this framework. Bruner (1969) 

observes that students should move ahead at their own speed. This is 

quite valid. ~ltJ in actuality, teachers must compromise and adjust 

their teaching to the reality of a syllabus w~rlch is imposed on them 

by the School Board and which specifies a certain amount of content 

which must be covered within a given _period of ti'1l-2h Also, allowance 

must be made for examinations to which all students are subjected in 

spite of the fact that many educators agree that projects and other 

tests of competence cOlLld be considered far superior to a fonnal 

examination. For both the student and the teacher, the examination 

becomes the goal of teaching, rather than the skills, techniques and 

content of the subject area. 

These observations are not only local. In the April 17th 

issue of Time, David England, Executive Director of the Teachers' 

Association of Baltimore, writes: 

Job security in teaching, however, has all but dis
appeared. The nature of teaching is overcrovllied, 
underequipped, urban_suburban and consolidated rural 
schools, the continued dependence of local boards of 
education on curriculum that are momentarily irrelev
ant to students, the pressure of diverse groups to 
make schools attentive to their separate needs, and 
the continued invasion of drugs and acts of violence 
--all these today make teaching a hazardous and un
predictable career. 

Under such conditions, it is little wonder that the creative teacher 

is frustrated, his material is often second g!'ade, and the young cry 

out tor the promised land. 



What guidelines can be offered to up-grade teaching and, 

particularly, the teaching of geography? Goodman (1969) claims that 

people can be taught anything vdth the use of proper techniques. 'ttbile 

this statement is rather strong, we might well consider the point that 

he is making. We can successfully motivate students in the classroom 

providing the mate.dal we use makes sense and is useful. How do we 

determine this? Bruner (1969) would answer that we must restructure 

our teaching and we must key our efforts in terms of the way that the 

child sees things. If the suLject taught is presented honestly in this 

way, effective learning can then occur in the student's development. 

H~1 does the teacher restructure his teaching in the way 

that a stUdent sees his world? It must be noted that whatever the 

choice of the teacher becomes, his guideline still is the prevailing 

philosophy ef the educationcl syetem he is in, the intended goal of 

achievement. Brearley (1967) points out that Piaget feels that a 

stUdent must have a sound knowledge of spatial relationships to fully 

appreciate geography. Secondary ~chool teachers must be aware that 

this mental development occurs at different levels with each child. 

To be guided to the unknown, the stud::mt must be led from the known. 

Therefore, it is essential for the teacher to be perceptive of how 

much and What each students knows. 

ffioom (1956, p. 33) states that "problem solving or thinking 

cannot be carried on in a vacuum, but must be based upon knowledge of 

some of the realities." It must, however, be remembered that knowledge 

is never fixed nor finite. ~nat may be accepted in 1972 may be outmoded 

or amended in 1982. A good example of this is the changing concept of 

the structure of the atom. This is pro.of of change and revision. 
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Knowledge becomes either the material with which the problem solving 

deals or it becomes the test of the adequacy and acct~acy of the problem. 

Bloom (1956) points out that it is generally understood that material 

learned in an overall and related manner is better retained and com

prehended than specifics learned in an isolated manner. However, the 

generalizations must be related to appropriate concrete phenomena. The 

compilation and development of facts gathered by the students in the 

bus route project which will be discussed fully in the following chapters 

bear out these observations. 

James (1958, p. 67) calls studemts "little pieces of 

associating machineryn, claiming that education consists of the organiza

tion of determinate tendencies to associate one thing with another, 

impressions with consequences, these with reactions, those with results, 

and so on. In addition to learning through this process of association, 

an object, even if it is not interesting in itself, may, through beccmj.ng 

associated with an object already stimulating interest, became more 

interesting in itself. Timing buses, charting data, graphing, evaluat:i.ng 

and comparing schedules would be less interesting if learned one at a 

time than in a complete and progreSSing project. Assimilation of the 

material into more complex terms is more natural when done from point 

to pOint. 

In addition to setting up associative systems, the study of 

the bus route exposes the student to an understanding of the organization 

and inter-relation of analysis. It teaches him the pattern and precise 

terms of applied graphing as well as a basic use of statistics. These 

skills can then be applied to other areas of study. 

"If a student really comprehends something then he can apply 

it" (Bloom, 1956, p. 120). Comprehension is essential before application. 

http:evaluat:i.ng
http:beccmj.ng
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When a problem is presented, a student will look for familiar elements to 

guide his actions. He then will restructure the problem along these 

familiar elements until it falls into a classification to which he can 

apply a theory, principle, idea or method appropriate to the problem. 

In using this method, he can arrive at a solution. Here the student has 

transferred his trainlllg to serve him in the face of a new situation. 

Bruner (1967) says that "human society is based on a response 

through reciprocity to other members of one's species." Where reciprocity 

is required for a group to attain an objective, there seems to be processes 

which carry the individual along into learning" developing a competence 

that is required in the setting of the group. This can provide a driving 

force to learn; this applies to the joint effort required in a group 

project. If the project relates to a situation which has real meaning 

in his life, the student is motivated even further, can better underst.and, 

remember longer" and more readily transfer what he has learned to new 

situations. 

The above is relevant to the project of the bus route study 

explained in this monograph. Examining a route which the student uses 

daily, the student becomes involved in a reciprocity to his fellow students, 

the bus driver, the traffic (both pedestrian and driver) within the context 

of a meaningful event of his daily routine. 

The Parent Report (1961) suggests using the surrounding 

environment as the starting point for many courses. This can provide a 

meaningful connection between daily life and more abstract ideas. From 

the familiar the student can be led to discover the unfamiliar. The 

relatedness of a concept derived from the study at hand to another area 

of a broader scope must be exploited. Exploring local regions presents 

a problem to teachers inasmuch as there is no previOUS research material 
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to utilize. starting from scratch, the teacher must structure his program 

to fit the needs of the students. He must match areas of endeavour to 

meet the abilities of the students. He must be aware of side interests 

which can result and must encourage these even if not being able to 

adequately encompass them. 

However, the teacher must have sufficient background in his 

subject in order to effectively guide his students. The next two chapters 

present some of the techniques and applications in quantitative geography. 

Chapter III will describe the Kissling Model (Kissling, 1966) on which the 

major part of the classroom project is based. 



CHAPTER 11 

BACKGROlJll.'1J, DEVELOPHENT PJ!D APPLICATION 

OF HBTilfORK ANALYSIS 

. Introduced by William Garrison in 196'), network analysis 

in gEography, according to Haggett and Chorley (1970), has i'ocussed on 

the stru.cture and developmen.t of spontaneously developed net'works. 

Mathematical problems are simplj.fif..d using network theories. Many 

subjects can be generalized to the shape of networks, such as river 

morphology, transportat:i.on systems und regionalization. Haggett treats 

a road network into a Portugal to.......11 fro;n its hinterland as a ri.ver 

system flowing into a s::i.i1k ~ 

Abler~ Ada:rI~B and Gould (19Ti.) define netwo:d:s as "structures 

designed to tie together various points which ere located. in on'3-, two~~ 

and threc-dir.lensional space." Unlike a map, the graphs and. associ",ted 

matrices alloVl us to cX2..Jllino entire systems (such as bus routes, 8ubv,Ti.Y 

lines, intercit.y transport. systerr;s, et::::.) and their ps.rts in terras of 

the whole. 

Yeates (1968) names three components :!.n "ihich quantitc.tive 

analysis is imrolved: 

(1) the network of: linkages in the trannport systeJl, 

(2) the :i.r:terrclat.iC'nship of the network and the :rlo..~m, 


0) t,he floi;s ther.1sel,res. 


interccrme~tionG~ Clu",nt.i tative geographers use the term tlC(mIl0ctl.vi1.:;. f' 

Yeat~s borrows froTa Kansky (1963) in arriving at a for:;ntln 

for connecti~.'it;r: B t. e ,where B is the connectivity index (beta), 
v 

11. 
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.After Jeates (1968) and K<m~ky (196.3). 
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e is the number of edges or links, and v is the number of vertices or 

nodes. Figure 1 describes five simple networks and their connectivity 

index. Diagram (e) has the best connectivity (B • 1.50). It is obvious 

that when B • 0 that there is no net,'Tork system. 

King (1969, p.10) shoiYS how to convert a simple network into 

a matrix (figure 2). He uses basi.c matrix algebra to arrive at a 

"connectivity" matrix. The matrix shows the direct two-way link in the 

network as one. '(here there is no link it is shown as zero. Since a 

place is not connected to itself the matrix diagonal is obviously zero. 

In transportation geography, the matrix is raised to a power, which is 

the diameter of the matrix. Thus the square of the matrix gives the 

nUlnber of t.wo-link connections between the pair of nodes. In other 

words, the exponent 2 in a matrix tp,lls how 1'.any different ways one C<"...1) 

go from one node to another ncde in the network in exactly two steps. 

By powering and sur:ming the makix until all zeros arc eliminated from 

the matrix VIe arrive at a s&lution, where all the nodes are connected to 

each other. (See Appendix A for the method of how to multiply and add 

matrices). By a.Q.ciing the vertic8l colur:m? in _figure '2., it can be S9cm 

that node C has the best connectivity with a tot&l of three links. 

An excellent description of the basics of matrices includinG a full 

application of the above process is given in Abler, Adaffis and Gould 

(1971, pp.256-26J). 

~--------------------------------,----------~--~------.-----

li'IGUIr;; 2. 
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The. above principles are applied to transportation geography 

to find the best one-step, two-step, or for that matter, any number of 

steps, connectivity between nodes in a network. A matrix with a diameter 

of one shows the connectivity of any point in a network to any other point 

in one stepo By squaring the matrix,' we can show how to connect points in 

two steps. By adding the two matrices, we can show the connectivity of 

any two points in the network by either one-step or two-steps. By 

powering and summing matrices until all the zeros are eliminated we can 

arrive at the solution matrix. That is, all points are connected. The 

summing of rows in the solution matrix shows the best location within the 

network (the highest total). This process could be used by industry to 

find the most desirable location in a network of cities. 

Abler, Adams a~d Gould (1911, p.262-263) uses a 4alocation 

network to illustrate the above principle. (figure 3). ch is the lowest 

powered matrix with all zeros eliminated and we might presume that it is 

the solution matrix. This is true if all journeys must be done in exactl~ 

four steps. Thus, in ch there are two paths from PI to P if we use only
2 

four steps: Pr-....P2--1i"'P.3~P2 ..........Pl and Pl~P2 ...........Ph-""'P2~Pl. 


In aatual application there should be a choice. The actual solution 

matrix can be achieved by powering and summing matrices until all zeros 

have been eliminated {matrix T)o Since matrix T is a combination of both 

01 and 02 we may arrive at the conclusion that it shows the connectivity 

between points in either one or two steps. By totalling across the rows 

it may be seen that P2 (total 8) is the best location in the matrix While 

(total 4) is the most isolated.Pl 
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P1 P2 P3 Ph 

PI 0 1 0 0, 

F1 P2 ... Cl", P 1 10 12 

P 0 1 0 13 
p 
3 P4 0 1 1 0 

To: 
Row Tot,alsPI p P3 Ph

}lrom: 2 

PI 1 0 1 1 3 (most j.soJLated) 

p ,02 3 1 12C "" 
P 1 1 2 1 53 

1 1P4 1 2 5 

To: 
P Row TotalsPI P2 Ph

From: .....l.. . 
0 I 1 5 (most isolated)3PI 

3 2 h 4 13 (best location)'3 P2 
C ... 


P 1 4 2 3
3 
1 4 3 2P4 

To: 
P P P P Row Total.s 
1 2 3 4From: 

P 3 2 4 4 13 (most isolated) 
1 

2 11 6 6 25 (best loca't.ion)4 P2 

IC = 
p) 4 4 1 6 21 

4 6 6 1 23Ph 
To: 

P P Row TotalsPI P3From: 2 4 
1 1 1 1 4 (most isolated.)PI 

+ C2 P2 1 3 2 2 8 (best location)
(;1 .. T m 


p) 1 2 2 2 7 


P4 1 2 2: 2 7 
FIG1FfE ). Graph C and ~:t.s (:cnnecti:v1_t:r nl::1t·;:·icen., 
~me............. J. 


After Abler,l\da..ms and Gould (1971,p.262_263).
flIP _ 

~" 
..-:. I . . = le -.",.J_ i ••__... ,,:-.rQrll ..... 
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Kansky (1961, pp.3l-32) and Abler, Adams and Gould (197l,p.259) 

describe the degree of connectivity of a network as the ratio of the 

existing number of routes to the maximum number of routes possible. 

Figure 4 illustrates Kansky1s ttdegree of circuityftas defined 

by the follOwing formula: 

L 
n 

2(E _ D) 

i =1
Degree of Circuity =------ 

v 


Where: 	 E is the existing route in miles (links) 
D is the length of a "desire line" in miles 
v is the number of vertices (nOdes) 

This formula compares an existing transportation system With an imaginary 

network. The latter network connects all vertices (nodes) by the shortest 

possible lin.l{s (air distance). Kansky refers to this line as a "desire 

linell. It is obvious that if the actual road network follows Kanskyls 

desire line then the degree of circuity of the network would be zero. Thus, 

the lower the degree of circuity the more efficient the network. Using 

this system,transportation networks could be planned for maxinum efficiency. 

Not only could the best location be found within a regional network, but 

the most desirable region could be arrived at using this model. However, 

it should be realized that this index may be completely different if other 

factors, such as population and economics are considered. That is, this 

index could be applied to shipping costs, school buses, speed maps, and 

other values. 

Taaffe (1971) shows how network analysis developed from the 

earlier studies in transportation and spatial interaction and uses the 

Brazilian highway network as an example. Graph-theoretic methods were 

used in the study of accessibility of different points, the effectiveness 



----.--------------------~-.----------------------------~ 
A 	 DesireLine .,....... -- ... _-.... -

Existing__________M-

Network 

.----~---30 

Desire 	IJine Distallce 1 E.xisting Network in tale~ 
in Miles (Shortest Possible Route) 

AB CD AB'. 
A _ 10 22 30 A _ 12 31 0 
B 10 _ 15 22 B 12 . _ 19 )0 
C 22 15· 10 C 31 19 - 15 I 
D 30 22 10 D 40 30 15 - ! 

Difference in Miles ~ifference in hlilen 
(Existing - Desire) B D \ 

t ~~ ! r l~ - ~l ~ ~ ~~ l~C 
C 9 4 _ 5 C 81 16 - 25 

i· D 10 8 5 _ D j!22. 64. 12 -=. 

..---_J.....---'_-___---.J!~AL 13~__~~ ~~-189-.......;:o...---;____--. 
DEGREE OF CIRCUITY 

185 Bh 
Individual Vertices: A'" ~ ... 46.25 B - T'" 21.00 

122 	 189 
o • T"" 30.50 D" T" 47 

The Network: 46.25 + 21.00 + )0.50 + 47.25 
'" )6.25

4 

FIGURE 4. Degree of Circui ty ,. After Kansky ( 
1963 ,p.3l_32). 

----------------------------------------------------------~ 
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of different network calculations, and the hierarchy of the various urban 

centers. Each city L~ the Brazilian network was computed annually using 

a matrix of connections and acc9ssibility. B-1" comparing changes in 

accessibility to urban growth, they were able to minimize the transport_ 

ation costs while improving transportation. 

King, et al (1971) used a network analysis model to determine 

the optimal transportation patterns of (:oal in the Great Lakes region. 

Using the coal producing or receiving centers as nodes, their study invest" 

igated least cost flows from fifteen mining centers to nineteen receiving 

centers around the Great Lakes to supply coal to 139 thermal plants and 

21 steel plants. ~ransportation costs were rail_lake rates over a 104_ 

link transportation network. The connectivity is illustrated in a matrix 

table with fifteen coal nodes along the horizont.al and nineteen receiving 

nodes along the vertical axes. 

Herbert and Murphy (1971), using network analysis, derived an 

index of accessibility dependent only upon the topological structure of 

80 American cities for 1934, 1940, 1950, 1960 and 1970. The authors then 

arrived at a generalization based on their results, which are quoted as 

follows: 

1) 	Accessibility surface created by drawing isolines 
reveals a trend from a moderately ~eaked surface 
in 1934, to a highly peaked and highly polarized 
surface by 1970 0 

2) 	The highest perucs of accessibility have mierated 
from the southwest in 1934 to the American Manuf
acturing Belt by 1970. 

3) 	Several regional peaks have stabilized as early as 
1934. 

MOrrison (1970) refers to the introduction of quantitative 

techniques as the "most revolutionary change in the nature of geography 

in 	the last decade." In r.is traffic study of four towns in Great Britain, 

he 	illustrates the value of using ~~antitative methods in teaching 

http:horizont.al
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geography in co-operation with mathematics teachers. He concludes tha.t the 

use of models in a network analysis study should be applied to the class

room to make geography more interesting. 

Burton (1968) refers to the impact of quantitative approach in 

geography upon the curriculum of the North American Univesities. Courses 

based on this approach are now requirements for the graduate studies program. 

He illustrates the importance of mathematics in geography by showing how 

geographers are using the mathematical approach to solve their problems. 

He shows the application of network analysis on such studies as "drainage 

networks, highway networks, power distribution systems, flood problems, 

airline routes, social organization, and the venation of leaves. 1t The 

application of graph-theory mathematics to analyze all manner of collection, 

distribution, and communication systems is discussed at length. 

Abler, Adams and Gould (1971, p.268) illustrate the use of 

matrix and graph methods in plotting the centermost place in the mid-west 

regional system of America, prOving the unchallenged leadership of Chicago. 

The effect of the removal of a link in the network is well j,llustrated. 

(This will be discussed in Chapter ITI using the Kissling Model). Points, 

lines, areas and volumes are basic to the study of movement in geography. 

However, it is very difficult to map nows and changes in time llsing the 

familiar techniques of geography. The quantitative methods, especially the 

use of matrices, open up a new and efficient method of solving transporta

tion problems Which were previously almost impossible to solve. The plan

ning of bus and other transportation routes to connect points in a city or 

region can be done quite effectively using quantitative methods. These 

techniques can even be applied in small areas, such as eliminating dead ends 

in road networks, supermarket layouts (aisles and shelves), etc. In the 

modern urban rush to efficiency where time and costs are so important, we 
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must reach our objective by the least net effort. One of the classic 

examples of least net effort is the "travelling salesman path" described 

in Abler, Adams and Gould and in many other texts on quantitative methods. 

The analysis of telephone messages between 12 cities (figure 5) 

is an excellent examples of the use of a matrix to show how 't •••telephone 

calls reflect the prevailing structure of linkages and dominance" (Abler, 

Adams and Gould, 1971, p.26S). This method has many uses in transportation 

geography from studying shipping costs between pOints to assessing the 

traffic in a school building. As a field project, students could be spaced 

along a bus route to record the nwnber of passenger~ getting on and getting 

off at each stop. This is similar to the school project Morrison used in 

his study. (p.1B) However, this system could have a drawback as it would 

require the students to question each passenger as to their point of origin. 

Like Morrison's project, it would also require a certain amount of synchron

ization. Ideally, the best time would be outside the ~~sh hour to be able 

to get more accurate results. By combining their results, the students 

would be able to build up a population study on one bus route at a given 

time. Simultaneously, other groups could be collecting data on other bus. 

lines. B.Y combining their results (in the classroom) a complete network of 

bus transportation could be developed in a matrix similar to the telephone 

matrix described above. 

Probably the easiest and most desirable place to conduct such 

an experiment With the least possible effort would be in the school corri

dors. Through the use of prepared questionnaires, data could be easily 

collected on the points of departure and destination of each student within 

the building. Following the techniques described in Chapter IV, a complete 

network could be completed, shOwing not only the traffic now within the 

building, but also the points of dominance. Most important of all, the 
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To City+ 
a b c d e f g h i j k 1 

a 0 7S 15 20 26 2 3 2 1 20 1 0 

b++ 69 0 45 50 58 12 20 3 6 35 4 2 

c 5 S1 0 12 40 0 6 1 3 15 0 1 

d 19 67 14 0 30 7 6 2 II 18 5 1 
++ 

e 7 40 48 26 0 7 10 2 37 39 12 6 

From City f 1 6 1 1 10 0 27 1 3 4 2 0 

g++ 2 16 3 3 13 31 0 3 18 8 3 1 

h 0 4 0 1 3 3 6 0 12 38 4 0 

i 2 28 3 6 43 4 16 12 0 98 13 1 

j++ 7 40 10 8 40 5 17 34 98 0 35 12 

k 1 8 2 1 18 0 6 5 12 ,30 0 15 

1 0 2 0 0 7 0 1 0 1 6 12 0 

---~--------
Column Totals+++ 

113 337 141 128 290 71 118 65 202 311 91 39 

+ 	 Largest flow in each row in boldface. 
++ 	 Largest flow from these cities is to a smaller city;

thus they are dominant centers. 
" 

+++ A city's size is determined by the number of messages it receives 
(column totals). 

FIGtmE 5. Telephone Message Flows Among 12 Cities per Unit l1me. 
After Abler, Adams and Gould {197l,p.265)o 



students will recognize that this is "their thing" and in the process will 

learn some of the basic techniques of quantitative geography to prepare 

them for more advanced studies in that field. 

Kimball (1971) uses a similar technique but employs Electronic 

Data Processing (E.D.P.) to arrive at the solution for routing of school 

buses. However, this method is too complicated for the secondary students 

involved in the project and w.Hl not be discussed further in this paper. 

It is worthy to note that Kimball justifies the use of Z.D.P. by the reali

zation that it cuts time and costs involved in routing school buses. 

Morgan and Kurtzman (1969) employ the use of quantitative 

methods to study the effect of the students· travelling distance from school 

against the students I participation in extra curricular activities. lNeights 

were assigned to each activity accordiI~ to the responde of the pupils and 

a score was arrived at for each item. Since in most regional school 

districts the distances from heme to school were quite long, they were 

categorized into three groups:, less than one mile (walking distance), one 

to ten miles (bicycle range), and over ten miles (bus·travel). 

In summary, it is obvious that there are many techniques that 

can be adapted to the secondary school class room. One of the easiest to 

employ, with modifications, is that used by Kissling, described in the 

chapter that followso 



CHAPTE.l\ III 

NETWORK ANALYSIS IN PRACTICE - THE KISSLING MODEL 

Kissling (1966) presents a good model for the student project. 

Unlike Abler, Adams and Gouldls model (page 13), he applies weighted factors 

to an imaginary network (figure 6). He then carries his ideas one step 

further by applying the graph theoretic measure of network dispersion as 

outlined by Shimbel (1953) to a simplified version of the main highway 

system of Nelson, New Zealand, (figure 7). (Kissling, 1966, p.56). 

In Chapter II, the network was described in its matrix by either 

a zero or a one. Kissling, however, places a number in the matrix denoting 

the amount of steps (links) required to go from one node to another within 

the network, (figure 6). For example, to go from node PI to node P7 
requires movement along three links. The number, then, is shown in the 

matrix cell as three. This sample network can be applied to real life 

models by placing the figures of the project being measured in the matrix. 

Figure 5 (Chapter 11) applies similar principles to measure telephone calls 

between cities. However, using this tJ~e of model, many variables, such as 

time, distance, shipping costs, population flow, raw material flow, etc., 

can be measured. 

In the imaginary netHork in figure 6, Kissling uses Shimbel's 

measure of accessibility to locate the most de'sirable location in the net

work in terms of minimum steps. The lowest total across the row provides 

the best measure of accessibility within the network. Since al~ traffic is 

two-way, the swns across the rows are the same as the sums down the colurrills, 

and the network figures below the diagonal are an image of those above it. 
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NETI'VORK GRAPl! 

NETWORK MATRIX 

Pi P2 p) P4 Ps 'P6 P.", Ps P9 

l1. x 2 1 2 3 2 3 4 4 

f2 2 x 1 2 3 '2 3 4, 4 

Y3 1 1 x 1 2 1 2 3 3 

P4 2 2 1 x 1 1 2 3 J. 

Ps 3 3 2 1 x 2 3 4 4 

P6 2 2 1 1 2 x 1 2 2 

P1 3 3 2 2 3 1 x 1 1 

Pa 4 4 3 3 4 2 1 x 2 

P9 4 4 3 3 4 2 1 2 x 

FIGURE 6. Network Graph and Matrix. 
After Kiss1ing (1966, p.21). 
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Imagine that figure 6 represents a road network and that the 

link joining P3 and P4 is one-way (p 3 to P4). Then to go from Ps to PI 

would require four steps instead of three, but to go from PI to Ps would 

still take three steps. By changing one or more of the links to one-way 

it alters the matrix and its corresponding accessibility values. 

Kissling uses the model described in figure 7 to illustrate the 

effect on the accessibility and dispersion values of altering some of the 

links in the network. In a 10 x 10 matrix, he shows how summing the rows 

provides the "Shimbel lt accessibility measure for each node. In the model 

(figure 7), row 11 shows node 3 as the most accessible with a value of 271, 

while node 6 is the least accessible with a value of 760. 

He then shows the effect of conSidering only nodes 2, 4, 6 and 

8. The result (colrunn 12) shows node 4 as the most accessible with a 

reading of 122. Thus, by removing or adding links, an entire network can 

be altered to obtain the optimum results. Kissling also shows the effect 

of assigning different functions to each node, such as centres of pOpula

tion, highway intersections, and air and sea transportation centres 

(see Kissling, 1966, figure 2-3, p.26). 

Kissling then continues his analysis of the Nelson nE,'ltwork by 

applying "Shimbells (1953) graph theoretic measure of network Dispersion." 

The network Dispersion index is obtained by summing the accessibility 

values in row 11 (figure 7). It indicates the relative distance from each 

other of all the nodes within the network. A very low index would inc.iicate 

that the nodes are clustered tog~ther; conversely, a high index indicates 

a widely dispersed system. Any changes within the network would alter the 

Dispersion index and would show the relative value of any link by adding 

or removing it. The relative valuo of removing different links is indic

ated by the change in the Dispersion index. That is, the greater the 
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NELSON NET'flORK GRAPH 

14 
20 

G0--3b-'-~r---1~6'--~ 


NELSON NETfiGRK MATRIX 

8 9 10 (11) (12)1 2 3 4 5 6 7 

1 x 15 24 36 49 103 34 50 84 50 1J45 

2 15 x 9 21 34 68 19 35 69 35 32, Ihl~ 

3 24 9 x 12 25 79 10 26 (jJ 26 211 

4 '36 21 12 x 13 67 18 34 68 14 28) 122 

;. 49 34 25 13 x 54 31 36 70 16 326 

6 10.3 88 79 67 54 x 85 90 124 70 7&0 245 

7 34 19 10 18 .31 85 x 16 50 .32 295 

8 50 .35 26 34 )6 90 16 x. 34 20 .341 159 

9 84 69 {jJ 68 70 124 50 34 x 54 613 

10 50 35 26 14 16· 70 ... 32 20 54 x 317 

- ... 
Dispersion 3978 

FIGURE 7. Th9 Nelson, New Zealand, Network Graph and Matrix. 
After Kissling (1966, p.57-58). 
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positive change in the index by removing a link, the greater is the value 

of that link. Conversely, the same condition is true by adding new links, 

except that the Dispersion index is lowered. (K1ssling,1966, p.58-62). 

The above discussion is continued by Kissling (1967) using a 

different sample network. He compares peripheral with central locations 

and states that "centrally located places in a system tend to be more 

accessible to all others than do peripheral locations because total 

distances are minimized." He then concludes that the Shimbel accessibility 

measure may lead to false impressions. 

In the chapter that follows, the gradual development of the 

bus routes culminate in a series of matrices similar to the ones described 

above. By using the Shimbel measure, it will be possible to compare the 

nodes within each bus route, taken separately, and finally culminating in 

a comparison of the 14 bus routes using the Dispersion Index. 



CHAPTER IV 

~j],'TWORK ANALYSIS IN THE CLASSROOM - THE STUDENT PROJECT 

INTRODUCTION 

Wben this project was carried out, in the spring of 1972, 

Chamedey Polyvalent High School contained about 3,000 stUdents. About 

half of these were Junior High School stUdents, aged 12 to 15. Due to 

the fact that the school could only accow.1nodate about 1,800 students, it 

was run on an overlapping system and serviced by a neet of about 36 

private school buses. The 38 students involved in this project were in 

the Junior group and were bused in 14 buses up to distances of abou~seven 

miles. These buses traversed a network of roads, under varying conditions 

of traffic, which resulted in achieving data which provideq interesting 

comparisons. As the studfmts were quite young and about half of them were 

non-academic, the project had to be well planned in advance to challenge 

each student at his level of ability_ 

The class was divided into several groups, with the brighter 

students acting as team leaders. However, there were five students who 

did not take buses and they were placed in one group_ In order to give 

them the same experience as the other students, they were taken by car 

along one of the bus routes. Equipped with stop watches ~d the necessary 

data sheets, each stUdent in the car was allotted a job. One student 

timed the distance between stops, two students counted the number of 

students leaving tte bus at each stop, one student read the odometer 

(mileage indicator) in the car and the fifth student wrote down the inform

ation as it was called out. Besides giving the students the feeling that 

they too were doing their part, it also su~plied the information for a 

fairly accurate mo(!el. They were able to cover the entire route which 
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some of the bused students did not do unless they went to the end of the 

line. Each student was dropped off at the bus stop nearest to his (or her) 

home. This made provision for completing the walking data on the worksheet. 

Actually, this proved both interesting and enjoyable for the students and 

the driver. 

PREPARATlor~ 

Prior to starting the project, it was important, on the part of 

the teacher, to have some basic knowledge of network analysis to ably 

handle the problems that arose as well as to give the project a definite 

goal. A description of the various techniques used by quantitative geog

raphers, taken from the texts listed in the bibliography, provided the 

necessary material. These techniques have been outlined in the preceding 

two chapters. 

The second phase consisted of preparing the necessary materials, 

such as maps, blank data sheets, graph paper, bristol boards, for each 

student in the project. Also, each student was given a labelled file folder 

for his material. Printed flexible tapes (1/16 and 1/32 inch) were pur

chased, quite inexpensively, to be used for clear routing and graphing. 

This tape is very popular today in drafting and planning rooms. Its flex

ibility allows for easy application to maps and graphs, and can be obtained 

in many designs, such as stars, asterisks, various dotted lines, etc. Maps 

were obtained by xeroxing, in sections, a large scale map of the region 

(Oity of Laval). These provided excellent base maps for each student (see 

Appendix C, maps). As each phase of the project was completed, the material 

was added to each student's file. At the same time, the resultir~ charts, 

maps, diagrams, graphs, etc., were copied in the Xerox so that a master 



30. 


file was simul te.neously printed for the entire network (see Appendj.x C). 

The students were advised which type of equipment to purchase. 

This included oolorod pencils, scotch tape, geometry sets, letraset sheets 

for lettering, and any other material which proved useful. 

DATA COLLECTIHG 

Each student on the project was given at least three copies of 

Worksheet No. I (p.3l ). Additional copies were available if and when 

required. Ideally, th.i.s type of project should be done in a concerted 

effort during one observation. The best repults can then be obtained,; 

eliminating the possibility of buses being s\~tched, st~dents changing 

bus~s or students leaving late. In actual experience, it was almost 

impossible to be accurate due to the irregularity of student departures 

from school. Such interferences as after-school activities, absenteeism, 

visits with friends in different areas, etc., resulted in inaccuracies. 

However, this enhanced the learning process inasmuch as it made the students 

aware of some of the probl~ms involved in collecting accl~ate data. This 

can be applied to enumerations for an election, planning city bus routes, 

picking a good business location according to population flow, etc. It 

was agreed, therefore, to synchronize the activities as much as possible. 

The two items that were most affected by the variations in th~ 

data collected were the number of students on the respective buses and the 

time between the nodes. This was well illustrated when Route G was sub

sequently examined. It showed that the time taken to cover the distance 

was directly proportional to the number of students on the bus. (See 

Comparison Sheet, p. 47). Kissling (see chapter J) showed that changes in 

the network, by removing sOl1'Je of the links in his Nelson model, resulted 
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WORKSH!i:..>:.~' nO.l. PO?I!L.~TIO~r, 'l'TI'E fJID DISTANCE DATA ROUT~: 

BUS NO. DA'l'E NAME OF ST1JDEN'l' 
Ol.)(JJZ'i1lli tLST.P~'iCli l-,-".LlS 1~('JiTURESINTERSECTION (NODE) READn:G UII,ES SECS. BOYSrC:fpLS TOTALI 

I.1. Chomooey High (start) 11 

2. 

3. 
11 

4. I I 
I 

5. I 
6. , , 

I 
7. I I1\ 

B. I , I 
9. I 

10. I ,I 
, I 

11li. I, 

12. .1, 

130 I I 

140 I 
15. ! 
16. I 

i 

170 II I 

, 

I18. i 
~ 

190 1 I 
20. 

WALKING DISTANCE (Bus to House) X 
. 

= 
No.of pa:EeS t"engtfi or pace Distance 

{feet),l in i'eet 
WALKING TIME (BUB to House) SECONDS 

WALKING RATE • Dist./Time • FEET PER SECOND. 
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in a different accessibility rating and Dispersion Index. 

The students were instructed to write down in the node column 

all the key intersections on their route, especially those where school 

bus routes crossed. The reason became apparent later on in the project 

wh~n the overall network map (inset) was completed and they were able to 

observe the intersections of the routes. 

The most difficult job was recording the distances. A few of 

the students were fortunate to have bus drivers who spoke English and were 

willing to co-operate by calling out the odometer readings at each node. 

Also, students not involved in the project 1nllingly gave up the seat 

behind the driver to make this possible. Unfortunately, this was the 

exception rather than the rule. However, this problem was overcome .nth 

the arrival of spring, when the students were able to cover the route on 

the weekend on their bicycles or by car and use the odometers in the 

vehicles to record the necessary information. 

The time calculated included the stopping time at the nodes. 

The students were asked to record the results in seconds so as to avoid 

the use of decimals or fractions. Some of the students, however, recorded 

only the time the bus was in motion. This created a delay in the program 

to allow for retakes involving the same number of students. Some difficulty 

in obtaining the readings, due -to hun;an error in handling the stop watches 

used, was another factor. However, one of the students suggested con:paring 

the results of the summation of the time column ,Y1th the actual total time 

taken to cover the entire route. If, for example, the summation over ten 

nodes was 500 seconds while the actual total time was 550 seconds. To 

account for the differ~nce of 50 seconds, five seconds can be added to 

each node thus giving a more realistic figure. To avoid retakes, it was 
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decided to take the figures of those students ~no showed maximum time. 

l"ina11y, the students counted the number of natural steps to 

their home from the bus stop as well as the time to do the distance. 

The calculation of their length of pace and the walking rate provided 

a useful exercise in the classroom although it had no actual place in 

the project, as a whole. 

The information collected on the bus was then processed at 

home and all the necessary calculations were coop1eted and neatly recopied, 

onto the student's second sheet. Zach group then met in the classroom 

and arrived at a compromise on figures which did not agree. Thus the 

data for each bus, which was finally recorded and xeroxed, was uniform. 

The walking distance was easily calculated by using a 100 foot 

length of the corridor. Since the floor was covered ,nth tiles measuring 

one foot square, it was a Simple ~atter to count the number of paces over 

a length of 100 tiles. Thus, if it took 37 steps to cover 100 feet, it 

was easily calculated that the length of the pace was 100/37 or 2.7 feet. 

A student who took 350 paces to walk home from the bus stop walked a 

distance of 350 x 2.7 or 945 feet. The data thus calculated was then 

placed on a data sheet (Worksheet No. 1) and then, by applying the formula 

of rate = distance / time, the student's walking rate of 2.1 feet per 

second ,vas calculated. The results were posted on Worksheet No. 1 (See 

Bus 32, Route E). 



WOltl(SHEET lm .1. POP'Jl..ATION, TIPE AND DIS'I'ANCE DATA ROUTE· E 
, Samson -1:1Civredes 1.1.e8 

BUS NO.~ DATJ<~: Feb.28.1972.NAHE OF STUDEHT .~~ 
UlJlhJ::.. l';:2 DIstANCr:.f 'l' .J..lJ I DZ?ARTUP....~S 

DITERSECTION (NODE) READING MILES I SECS. ! BoIS'Cf:rRLsr-;roTAI~ 

.l. Chomooey High lstartJ ' 2202 .00 00 I 00 00 00 

2. Souvenir - Chomedey El. 22.3 .10 20 00 00 00 

3. Chomedey - Notre Dame 22.9 .tIJ 85 I 00 00 00 

h. Notre Dame - Labella 23.4 .50 I 90 I 00 00 00 

5. tabella - 7th 	 23.7 .30 60 01 02 03 

6. tabe11e - Samson 24.0 .30 50 I 02 01 03 

7. Samsoo - 85th 	 24.3 .30 1I ha I 04 07 III 
I8. Samson - 92nd 	 2h.5 .20 70 I 

I 
04 02 06 - I' I 

9". Samson - 95th 24.9 .40 I 45 03 I 05 I 08 
10. Sa~son - lOOth -tevesque 25.3 .40 	 I, 65 I 

, 

03 I 01 04 

11. Levesque - Prom.des lIes 25.6 .30 45 
I 

01 I 01 I 0211 )1
" 

I12. Prom.des Iles-Havre lIes 26.0 .40 	 , )0 11 02 01 0) 

130 Prom.des Iles-Levesque 26.8 .80 	 I 
I 

30 ,I 
I 00 00 00 

140 Prom.des Iles- Samson 27.1 
" 

.)0 	 I] 20 ! 00 00 00 

I 	 I15. 	 I 

i 

! I 
I 

,I 	 I 

16. TOTALS I 4.9 	 , 650 1I 20 20 ! 40 ,I 	
J 

-	 ,i 

170 
, j 

18. I . I 

. I; 

I I 
I 

190 
i 

20. 

WALKIN'G DISTANCE (Bus to House) 350 X '207 ::: 945 
No .01' paces Length 01' pace mst'ance 

{feet; in feet 
WP..LKnm TIME (Bus to House) 41)0 SECONDS

• 
WAJJKING RATE" Dist/Time ... ".1 feet per second. 
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DATA PROCESSING AND ANALYZING 

This unit involved the processing of the data collected in the 

field by transferring numerical figures on to maps, diagrams, graphs, and 

finally the matrices themselves, the main objectives of the project. 

Mnp~ 

The base maps, which were prepared in advance, were now placed 

in the file folders and distribut.ed to the stUdents. They were required 

to colour in all the nodes on the map with a red pencil. Working in teams; 

and referring to the master map on the wall, the students placed the points 

of reference, legend, scale and route identification on their maps. The 

maps were then used as a guideline to draw a schematic diagram., 

Schematic Diagram (Viorksheet No. 2) 

This diagram provided Cl usp.ful experience in spatial design, 

and proved to be one of the more difficult assignments. The students were 

required to sketch a rough diagram in the classroom and to redraw it neatly 

at home on 8-1/2 x 14 paper. It would have been much easier to use large 

size drawing paper (or bristol board) especially for the weaker students. 

However, even though in the latter group the work was poor, it still 

provided a good learning situation in drawing within a specified area. The 

students were able to see a fairly good representation of the route of their 

bus with all the data placed in such a way as to allow them to visualize 

graphically the information they had collected in their field work. The 

stUdents were then able to use both worksheets to complete their hi stogra.'Tls , 

ogives and matrices. Freund (1970, p.18 - 24) gives a good description 

and definition of histograms and ogives to show frequency distributions. 

He writes: "The number of ways in which frequency distributions can be 

http:distribut.ed
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WORKSHEET NUMBER 2 SCHEJ,~TIC DIAGRAM ROUTE: E 

BUS NO. 32 

CHOMEDEY HIGH 


.1 mile 

20 secs. 

2r------------------r 
Souvenir .6 mile. 
Chomede;y 85 secs. 

.4 mile 
45 secs. 

00000+++ 

Samson-95th 

.4 mile 
65 secs. 

Samson-
Havre des nes 

Chomedey-Notre Dame 

.5 mile, 90 secs. 

_ Labelle 

.) mile, 60 secs. 

Labelle - 7th 

.3 mile, 50 secs. 

Labelle - Samson, 

.) mile, 40 secs. 

Samson-85th 

.2 mile, 70 secs. 

lIes - Samson 

.3 mile, 20 secs. 

Prom des Iles-Levesque 

.8 mile, )0 secs. 

_-___ Levesque_Prom.des Iles 

0+++ 10 
Samson-100th-Levesque 

+++ 

secs. 

LFnEND 
&iiiil'U 

Each + represents 1 boy 

000 Each 0 represents 1 girl 
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displayed pictorially is practically unlimited, and it depends only on the 

imagination and the artistic talent of the person who is preparing the 

presentation." 

Histograms and Ogives (Worksheet No. 3a and 3b) 

The histograms presented very little difficulty for the students 

as most of them had been taught how to interpret them in elementary school. 

Vfuen completed, they showed graphically the variations in the nmnber of 

students leaving the bus at each node. Some of the students questioned 

the need to show boys and girls separately. It actually served no real 

purpose other than to show three samples instead of one. The ogives all 

the following page shows an almost normal curve for the boys but an 

irregular one for the girls. 

The ogives were much more difficult to draw since none of the 

students had ever seen one. These were drm'm on separate graph paper using 

flexible tape (see Worksheet 3b). Unlike the illustration, they were drawn 

on a larger scale and showed the variatj.ons more effectively. The ogives 

showed the number of students on the bus at any given distance from school 

and at the same time showed the rate of disembarkation. 

By comparing the histograms and ogives (see following pages), 

the students were able to arrive at the conclusion that the more uniform 

the distribution of students along the route, the straighter the slope ef 

the ogive. For example, the girls' histogram of route E, between 3 and ].8 

miles, showed one student leaving th~ bus at each of three stops in a 

regular interval. Therefore, the ogive showed a straight line between, 

these points. It also became clear that a change in slope indicated an 

uneven distribution of students and/or distance o 
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An even better illustration of irr~gularities is apparent in 

the ogive of route K which shows continuously changing slopes. By comparing 

the ogives with their histograms, the reason becomes obvious. 

An evaluation of the preceding exercise showed that most of the 

students required a great deal of help in interpreting the graphs. Yet, it 

was still a useful exercise to serve as an introduction to graphical 

. analysis. The next phase of the program (matrices) proved to be the most 

interesting. 

constructing the Matrix 

The Kissling model described in chapter III provided ideal 

background for building the matrices of distance and time. It was decided 

to approach this phase of the progrrun cautiously so as to avoid proceeding 

beyond the level of ability of the students. Wlth this in mind, it was found 

that completion of the matdces, followed by a comparison of the dispersion 

indices for the 14 buses studied, provided a good terminating point for the 

project. The method of building both matrices is identical, except for the 

data used. 

At this paint in the program, each student's file had been 

completed. The processed data now served as a base for constructing the 

desired matrix. Each file now contained two blank 18 x 18 matrices, which 

had been miroeographed in advance, with extra copies available as required. 

Since there is no connection between a node and itself, the 

matrix was started by placing zeros in the diagonal. The second step was 

to fill in the values along each horizontal row, starting at row one. This 

process was not too ~ifficult using the schematic diagram (Worksheet No.2). 

ay adding the values between the desired nodes, the value of the required 

matrix cell was easily obtained. For example, the distance between nodes 

five and eight is 0.8 (0.3 + 0.3 + 0.2 = 0.8). This value was then placed 
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in the cells of the matrix where row five and column eight Cl..'1d row eieht 

and column five intersected. Taking one cell at a time the matrix can be 

easily construct~d. However, this method can be time consuming since there 

are 196 cells in a 14 x 14 matrix (route E). It also does not produce a 

detailed list of calculations and J1akes it difficult to check for errors. 

However, for the students taking part in the project the method was quite 

satisfactory as it is velJ7 simple and easy to ~'1derstand. 

A more efficient method to construct the matrix is dsscribed in 

Appp.ndix B, which provides a table of values which in itself is important 

since it allows the results to be checked for errors. Once the idea is 

understood it is superior to the method described above. However, it is 

recof."J11ended only for the more advanced student:::;. 

In the analysis that followed it was noted that the figures 

below the matrix diagonal were an image of those above the diagonal. The 

reason was not obvious at first. How'ever, a comparison of the telephone 

matrix described on page 2l and the preceding matrices provided the Cl.!1S'Ner. 

The conclusion was that they are an ir.iage of each other only if there is a 

two-way traffic bet~',een the nodes. Since all the students travel two ways 

clang the samo route, the resulting matrices are imaged. It was concluded 

that, in any network, if even one of the links is a one-way route there is 

no ima.ged n""twork" 

To complete the matrices, each row was totalled. 1be sum of 

each row in the natrix shows the accessibility of the node in the network. 

The lo'.vcst value (17.4) showed that nodes seven and eight were the most 

accessible while .the highest value (36.4) showed that node 14 was the least 

accessible. At this'stage each student was able to evaluate his own 

. accessibility but only within his Oivn bus route. However, by totalling the 

accessibility column he was able to obtain Kisslingls Dispersion Index. 



1 2 3 4 5 6 7 8 9' 10 11 12 13 14 TOTAL 
" 

1 O~~ 0.1 0.7 1.2 1.5 1.8 2.1 I 2.3 2.7 3.1 3.4 3.8 4.6 4.9 32.2 
2 0.1 0.6 1.1 1.4 1.7 2.0 2.2 2.6 3.0 3.3 3.7 4.5 4.8 31.0~ 
3 0.7 0.6 ~~ 0., 0.8 1.1 1.4 1.6 2.0 2.4 2.7 3.1 3.9 4.2 25.0 
4 1.2 1.1 0.5 ~~Q, 0.3 0.6 0.9 1.1 1.5 1.9 2.2 2.6 3.4 3..7 21.0 

, 

5' 1.5 1.t. 0.8 0.3 
", 

0;0" 0.3 0.6 i 0.8 1.2 1.6 1.9 2.3 3.1 ' 3.4 19.2 
6 1.8 1.7 1.1 0.6 0.3 

'.
'{),O 0.3 0.5 0.9 1.3 1.6 2.0 2.8 3.1 18.0 

" 

7 2.1 2.0 1.4 0.9 0.6 0.6 1.0 1.3 1.7 2.5 2.8 17.4O.31~ 0.2 
8 2.3 2.2 1.6 1.1 0.8 0.$ 0.2 0.8 1.1 1.5 2.3 2.6 17•.4~"'~ 0.4 

~, 2.2 18.29 2.7 2.6 2.0 1.5 1.2 0.9 0.6 0.4 o~,. 0.4 0.7 1..1 1.9 
10 3.1 3.0 2.4 1.9 1.6 1.3 1.0 0.8 0.4 "0 0 0.3 0.7 1.5 1.8 19.8

~" ., 
"" 11 3.4 3.3 2.7 2.2 1.9 1.6 1.3 1.1 , 0.7 0.3 ~ 0.4 1.2 1.5 21.6 

12 3.8 3.7 3.1 2.6 I 2.3 2.0 1.7 1.5 1.1 0.7 0.4 0.8 1..1. 24.8~ 
13 4.6 4.5 3.9 3.4 3.1 2.8 2.5 2.3 1.9 1.5 1.2 0.8 ~ 32.6 
14 4.9 4.8 4.2 3.7 3.4 3.1 2.8 2.6 2.2 1.8 1.5- 1.1 0.3 ~ 36.4 

DISPERSION 334.8 I . ! 


BUS NO.) 32. m.§FJ~SON - HAv,REJ?,ESUtM. MATRIX OF DISTANCE IN MILES ROUTE: E t
••mm • r • 



--------

1 234 5 6 7 8 9 10 11 12 13 14 TOTAL 

600 630 650 50751 1- , 020 1 105 I 195 255 1, 305 345 415 460 525 570 

2 020 I 00 085 I 175 235 285 325 395 440 505 550 580 610 630 4835 


I 

3 105 I 085 I ~! 090 150 I 200 I 240 l 310 I 355 1 420 I 465 1 495 1 5251 545 3985 
L 195 I 175 090 1'9 060 110 150 220 265 330 375 405 435 455 3265 

I I 

5 255 I' 235 I 150 060 I I 090 160 I 205 I 270 I 315 1 345 1 375 1 .395 2905 
6 305 285 200 110 I 040 110 155 220, 265 295 325 345 2105 

I 
7 345 I 325 240 150 I 090 040 180 225 I 255 I 285 305 2625 
B 310 i 2625415 395 220 I 160 110 I 110 155 I 185 215 235 11 

9 ~60 I 4ilO 355 265 205 I 155 OhS 140 110 190 2715 

10 525 SoS 420 330 270 I 220 110 075 105 125 2975 


I II 
.·11. 570 550 I 465 I 375 I 315 265 225 155 110 I 080 3245 
12 600 580 I 495 I 405 I 345 I 295 255 185 .140 050 3485 

11 
'-J 630 610 I 525 h35 . 375 II 325 285 215 170 105 060 030 00 020 3785 

I ~I
14 650 6)0 l 545 455 I 395 I 3451 305 235 190 125 I 080 I 050 020 I 4025 

DISPE..."tSION 
..._. , K .. ""'_~ *...'R___---~~ ____ 48250 

~BUS NO. 32. SAMSON - HAVRE DES TI..ES NATRIX OF TDf~ IN SECONDS ROUTE: 15 
~ 

, •~_,..". mr ....._ 
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Up to this point, eaoh group of students operated independently, 

processing and analysing data pertaining to its O'WD bus. This also applied 

to the four Notre Dame buses (route G). Although it might be argued that 

this resulted in different mileage figures for the same route (2.8, 2.8, 2~9, 

and 2.9 miles), it served a useful purpose when the results for all 14 buses 

were posted. It was pointed out to the students that, for greater accuracy, 

odometer readings were best when taken to the nearest hundredth. The average 

tor route G was calculated as 2.85 miles. 

Each student was given a blank summar,y sheet of the total network. 

The team captain ot each bus called out the completed data which included the 

caloulation of the rate of speed, in miles per hour, of his bus. With the 

summar,y sheet oompleted, (page 46), it was a relatively simple matter to draw 

the histograms (page 41) in preparation for an oral analysis of the total net~ 

work. 

ANALYSIS 

Due to the time element and other factors mentioned in the preface, 

it was necessar,y to limit the final analysis to one period. The students were 

asked to prepare a brief list of questions to be used in an oral presentation. 

Some ot these questions are listed in appendix D. It would serve no real 

purpose to answer these questions in detail as most of them were covered during 

the data processing phase. The important thing to note is that the students 

did ask questions. Although some of these questions had no bearing on the 

project, they were of a geographic nature. A limited retentive ability on 

the part of the weaker stUdents was apparent in some of the questions asked. 

The questions that had a direot bearing on the analysis ot the project were 

discussed. 
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SUMI::ARYTHE TOTAL NETJORK 

ROUTE TOTAL TOTAl TOTAL ACCSSSIBILITY rmM !}IS!)S.c~.c;FlTJ D:D~X ;aLi;.;J 

AND 
BUS NO. , 

DIST. TIHE.: 
Miles Secs.. -_ 

POPU
IJ.TION . .. c 

nIS~T ., . • 
J...J'v,;-'

"'T:t;-h"
..i.J_~ 

La~L HIGE-
1 HsrrA 1,l(!;, 

ft. T.LuL. PiB. 
HOUR 

A - 33 7Q2 1337 56 29.0 61...0 .547l.1 11668 637.0 120576 1904 

B - 30 5.4 609 55 22.5 57.9 2586 6462 54h.2 63808 31 •.9 

C' - 42 2.6 470 50 9.2 26.8 1770 422C 206.5 . 391ho 19.9 

D  56 7.4 1217 51 31.8 82.0 51)5 12697 802.9 1289Y3 21 •.9 

E - 32 4.9 650 40 17.4 36.4 2625 5075 33h.8 48250 27.1 

F - 55 3.0 537 63 11.3 28.1 2318 
-

4674 268.6 52945 20.1 

G - 38 2.8 
.,... 

h22 37 11 .. 1 2508 1607 .3634 223.2 32892 2).9 

G - 40 2.8 601 57 11.1 25.8 258'1 4994 2<).) 50744 16.8 
I 

G - 45 2.9 599 57 11.8 26,,) 2680 4897 234.8 51604 17.7 

G - 50 2.9 609 60 11.3 26.2 2627 50)2 ! 227.6 51976 17.4 

ff - 61 1.6 465 50 4.3 9.9 1367 2768 66.4 20312 12.4 

J - 5 20 0 569 38 5.9 13.3 1578 3638 99.0 26802 12.7 

J - 12 1.9 542 41 5.9 13.2 1543 3581 97 .5 26278 12.6 

K  24 5.7 922 43 22.3 ,0.4 3925 9639 514.4 89688 22.3 

SMvTLE CALCULATION 

The figures in the miles per nour column are calculated as follows: 
. 

Distance
Rate ... x 3600 

Time 
7.2(for Route A) ... x 3600

1337 

... 19.4 miles per hour. 
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GRAPHIC.A..1 COMPARISON OF DISPERSION INDICES AND POPULATION 
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The ideal starting point for the analysis proved to be the 

Summary and Graphical Comparison sheets (pp. 46-47) since it inspired the 

students to interpret the total network. They could also see the value or 
graphs as compared to pure numbers in analysing their project. For example, 

one of the questions concerned the disparity in the time and distance Dis

persion indices on route G. It was easily noticed that while the distances 

were identical, the time of bus number 38 was considerably lower compared 

to numbers 40, 45 and 50. In the discussion concerning this, it was also 

noticed that the number of students on bus 38 was considerably less than 

the other three. The students learned from this that time and population 

are directly proportional. It was concluded that unloading time directly 

affected the time values, regardless of the distances involved. It was 

easily understood, Without referring to the graphs, that the distance and 

time were also directly proportional. 

It was also observed that the buses closest to the high school 

had a much lower rate of travel than the more distant ones (p.46). For 

example, bus 61, the shortest route (1.6 miles), travelled at the average 

rate of 12.4 miles per hour while bus 56, the longest route (7.4 miles), 

covered its distance at the rate o£ 21.9 miles per hour. This was an 

interesting comparison and led to quite a heated discussion. When the 

students were asked to refer to their map of the total network, (inset), 

they realized that the latter bus travelled over almost four miles of high 

speed highway (Boulevard Levesque), with a speed limit of 50 miles per hour, 

in a sparsely settled area. This had a great effect on the average rate. 

In contrast to this route, bus 61 passed through two school zones, numerous 

stop signs and traffic lights and, at no time, could exceed )0 miles per 

hour. 
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studying the graphs (pe47), it was found that when the distance 

graph (yellow) and the time graph (red) were in closer ratio, a higher 

speed was indicated. For example, bus 30 (31.9 m.p.h.) showed time and 

distance graphs as almost the same length but bus 61 (12.4 m.p.h.) showed 

a distance graph of less than one third of the time graph. 

It was pOinted out that the number of buses in the area west of 

the school far outnumbered those in the eastern area. Population con

centrations were given as one of the answers. This was disputed by in

dicating that Laval des Rapides and pont Viau-Duvernay also had high popu

lation concentrations. Further discussion led to the conclusion that the 

Chomedey area, western section, had a large Jewish population who attend 

the Protestant schools whereas the eastern sections had a large French 

population who attend the Catholic schools. 

Another question concerning the validity uf the matrices was 

discussed. It was felt that a 14 node matrix should not be compared with 

an 18 node matrix since the accessibility figures are obtained by cumulative 

summing of the individual figures. This may be true regarding the distance 

values since they are fixed, regardless the number of nodes. Since the 

Dispersion index is directly at£ected by the accessibility figures, it was 

agreed that, provided all the bus routes were the same length, there would 

be a variation in the Dispersion indices if some routes had more stops than 

the others. It was concluded that the fewer stops made to take on passengers 

or to let them off, the more efficient the system. It Was realized that 

even the distance comparisons were valid since the number of nodes had an 

effect on the accessibility index and, although the actual mileage of the 

route was constant, the effect was similar to increasing the mileage. 

The above question covered a difficult concept and only involved 

a small number of students in the discussion. The matrices had more meaning 
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to most of the students when a number of Esso Imperial road maps were pro

duced. They then noticed the similarity between the mileage matrices on 

the road map and the ones they had produced. They then were able to read 

their own product in order to find out the distance as well as the time 

between two points within their matrix. BY crossing over from one matrix 

to another, by finding a common point of intersection through using the 

total network map, they were able to connect their own node with any other 

node within the total area. This part of the project became a game to find 

out the shortest distance and least amount of time between two points. 

For example, calculating the time to go from node 8 on route J to node 8 

on route K would present little difficulty if we use the high school, node 1 

on all matrices, as the "cross overtt point. Since the distance from node 8 

to node I on bus 12 is 367 second and from node 8 to node 1 on bus 24 is 

,92 seconds, the time to travel between these two nodes is 959 seconds. 

In a concluding discussion of the value of network analysis, it 

was pointed out that, although the values represented in the project were in 

miles and seconds, other values, such as population numbers, costs of mer

chandise shipments, traffic numbers, movement of students, both within and 

outside the school, etc., could be easily substituted. 

EVALUATION 

Chapter I referred to the apathy and problems in our school 

systems. If this project, involving student activity, made them more aware 

of their surroundings and, in an interesting manner, taught them techniques 

of geography, it achieved the intended aim. It also had the value of being 

a group activity and a departure from the "lecture ~ type of lesson so 

common in the classroom. Mathematically, it taught the students the use of 

dimension, the method of handling drawing equipment, such as rulers, com



passes, colouring pencils, ete. It taught them a systematic approach to 

arrive at a completed producto 

One ot the negative aspects was that a small number of students 

had little or no interest in the work. They were not pressured but allowed 

to pick out the area that interested them in the group work. In a class of 

38 students, this was most expedient. It was possible that these students 

were not capable ot doing work involving a quantitative approach since they 

were either non-academic students or simply placed in this class because 

there was no other place for them in an overcrowded school. They did show 
. 

more interest in the project than normally in regular geography classes. 

Possibly, a much simpler program including simulated games could have in

volved them even more. 

In review, the data collection phase was relatively simple. It 

must be emphasized that, in order to get reasonably good results, this phase 

of the program, more than any other, must be synchronized. It was already 

pointed out that we had no control over the transferring of buses from one 

route to another thus leading to some contusion in the processing phase. 

On the other hand, it did have some value in that it proved how important 

it was to work together in data gathering, and that, in a way, it was 

similar to a real life situation where it is not always possible to syn

chronize efforts. It is, however, recommended that a concerted effort is 

made to synchronize the data collectL~ phase in a project of this nature. 

Finally, it proved that most students are capable of producing 

a reasonably good piece of work if it is made interesting and is well 

organized. 
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MATRIX OPERATIONS 




APPEHDIX A 
~~"'~~ 

(2 x 3) + (J x 5») 
(4 x 3 + (5 x 5) 

x 5»)• 	 (16 x 2) + (21 x 4) (16 x 3) + (21 

(28 x 3) + (37 x 5)~(28 x 2) + (37 x h) 


(116 
 153') 
"" \204 2291 

ADD I T ION 

2 
A + A = (~ ~) + (~: 	 :~) 

.. (c2 +' 16) (3 + 21~ 
\(4 + 28) (5 + 27») 

.. (18 24) 
\}2 32 

____._,,_~__~_____________________~~_..__________~J I 
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APPENDIX B ROUTE E MATRIX CUNSTRUCTION 
Instructions 

starting at the top of the distance column (Horkshee.t No.l) 

and successively adding values it is quite simple to complete row one. 

For eXC'.IDple, the values placed in the matrix cells can be calculated as 

follows: 

a + b = c 
from node 1 to node 1: 0.0 + 0.0 = 0.0 

n If1 2: 0.0 + D.l == 0.1" " It It It1 3: 0.1 + 0.6 == 0.7" IfIt 1 4: 0.7 + 0.5 = 1.2"" It It tt1 5: 1.2 + 0.3 = 1.5" 
This process is continued until: 

from node 1 to node 14: 4.6 + 0.3 = 4.9. 

As a starting point, the diagonal value (0.0) is placed in column c. 

Column Eis an exact replica of the distance column. The value obtained 

in column £ is placed on the next line in column ~ and, by adding the 

value already in column £ to this value, the next value is obtained for 

column c. This process is repeated until the row is completed. The values 

obtained in column c is then placed in its row in the matrix. For example, 

the value of 4.9 is plac~d in the intersection of row one and colurrm 14. 

This process is continued for row two. As above, the starting 

point is the diagonal value of 0.0 in column £. The following page 

illustrates the stsns in the calculation of the values of the first 12 

rows of the matrix. It should be noted that the values of column b is 

identical in all 12 calculations except where the diagcnal value of 0.0 

replaces the value obtained in the workshe~t (shovm in boldface). That is, 

the line of 0.0 + 0.0 == 0.0 moves down the rows. For example, row 6 shows 

the 0.0 on the sixth line. The values for row a are then obtained by 

placing the row c value in the row ~ column ir.~ediately above and below 

the diagonal value. This process is repeated ~~til all values are obtained. 
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APPENDIX B ROUTE E 	 MATRIX CALCULATIONS 

a + b ::: c a + b ,.. C a + b ::: C a + b .. C 

0.0 + 0.0 0.0 0.0 + 0.1 .. 0.1 0.6 + 0.1 =0.7 1.1 + 0.1 .. 1.2 
0.0 + 0.1 :; 

:0 

0.1 0.0 + 0.0 = 0.0 0.0 + 0.6 =0.6 0.5 + 0.6 ... 1.1 
0.1 + 0.6 :; 0.7 0.0 + 0.6 .. 0.6 0.0 + 0.0 = 0.0 0.0 + 0.5 .. 0.5 
0.7 + 0.5 1 .. 2 0.6 + 0.5 ::: 1.1 0.0 + 0.5 .. 0.5 0.0 + 0.0 == 0.0:z 

1.2 + 0.3 :; 1.5 1.1 + 0.3 :: 1.h 0.5 + 0.3 =0.8 0.0 + 0.3 == 0.3 
1.5 + 0.3 ::: 1.8 1.4 + 0.3 ::: 1.7 0.8 + 0.3 =1.1 0.3 + 0.3 == 0.6 
1.8 + 0.3 = 2.1 1.7 + 0.3" 2.0 1.1 + 0 .. 3 .. 1.4 0.6 + 0.3 == 0.9 
2.1 + 0.2 == 2.. 3 2.0 + 0.2 ::: 2.2 1.4 + 0.2 = 1.6 0.9 + 0.2 == 1..1 
2.3 + 0.4 = 2.7 2.2 + 0.4 = 2.6 1.6 + 0.4 .. 2.0 1.1 + 0.4 == 1.5 
2.7 + 0.4 .. 3.1 2.6 + 0.4 = 3.0 2.0 + 0.4 = 2.4 1.5 + 0.4 == 1.9 
3.1 + 0.3 ::: 3·4 3.0 + 0.3 == 3.3 2.4 + 0.3 =r 2.7 1.9 + 0.3 "" 2.2 
3.4 + 0.4 == 3.8 3.3 + 0.4 = 3.7 2.7 + 0.4 .. 3.1 ~.2 + O.h = 2.6 
3.8 + 0.8 = 4.6 3.7 + 0.8 .. 4.5 3.1 + 0.8 = 3.9 2.6 + 0.8 '" 3.4' 
4.6 + 0.3 .. 4.9 4.5 + 0.3 ::: 4.8 3.9 + 0.3 .. 4.2 3.4 + 0.3 = 3.7 

Row 1 	 Row 2 Row 3 Row 4 

1.4 + 0.1 '" 1.5 1.7 + 0.1 =1.8 2.0 + 0.1 = 2.1 2.2 + 0.1 == 2.3 
0.8 + 0.6 :: 1.4 1.1 + 0.6 == 1.7 1.4 + 0.6 = 2.0 1.6 + 0.6 '" 2.2 
0.3 + 0.5 = 0 .. 8 0.6 + 0 ..5 ::: 1.1 0.9 + 0 .. 5 .. 1.4 1.1 + 0.5 = 1.6 
0.0 + 0.3 .. 0.3 0.3 + 0.3 ::: 0.6 0.6 + 0.3 = 0.9 0.8 + 0.3 .. 1.1 
0.0 + 0.0 = 0.0 0.0 + 0.3 = 0 .. 3 0.3 + 0.3 = 0.6 0.5 + 0.3 == 0.8 
0.0 + 0.3 =0 ..3 0.0 + 0.0 '" p.O O.Q + 0.3 .. 0.3 0.2 + 0.3 .. 0.5 
0.3 + 0.3 =0.6 0.0 + 0.3 '" 0.3 0.0 + 0.0 .. 0.0 0.0 + 0.2 = 0.2 
0.6 + 0.2 ::: 0.8 0.3 + 0.2 == 0.5 0.0 + 0.2 '" 0.2 0.0 + 0.0 ;: 0.0 
0.8 + 0.4 ::: 1.2 0.5 + 0.4 == 0.9 0.2 + 0.4 = 0 .. 6 0.0 +0.4 = 0.4 
1.2 + 0.4 = 1.6 0.9 + 0.4 .. 1.3 0.6 + 0.4 = 1.0 0.4 + o.l~ == 0.8 
1.6 + 0.3 ::: 1.9 1.3 + 0.3 = 1.6 1.0 + 0.3 .. 1.3 0.8 + 0.3 == 1.1 
1.9 + 0.4 ::: 2.3 1.6 + 0.4 = 2.0 1.3 + 0.4 .. 1.7 1.1 + 0.4 ::: 1.5 
2.3 + 0.8 == 3.1 2.0 + 0.8 ::: 2.8 1.7 + 0.8 .. 2.5 1.5 + 0.8 ::: 2.3 
3.1 	+ 0.3 = 3.4 2.8 + 0.3 .. 3.1 2.5 + 0.3 ::: 2.8 2.3 + 0.3 '" 2.6 

Row 5 RoW 6 Row 7 Row 8 

2.6 + 0.1 = 2.7 3.0 + 0.1 = 3.1 3.3 + 0.1 =3.4 3.7 + 0.1 == 3 .. 8 
2.0 + 0.6 ::: 2.6 2.4 + 0.6 = 3.0 2.7 + 0.6 == 3.3 3.1 + 0.6 == 3.7 
1.5 + 0.5 ::: 2.0 1.9 + 0.5 .. 2.4 2.2 + 0.5 = 2.7 2.6 + 0.5 .. J.l 
1.2 + 0.3 ::: 1.5 1.6 + 0.3 ::I 1.9 1.9 + 0.3 .. 2.2 2.3 + 0.3 .. 2.6 
0.9 + 0.3 '" 1.2 1.3 + 0.3 = 1.6 1.6 + 0.3 .. 1.9 2..0 + 0.3 .. 2.3 
0.6 + 0.3 == 0.9 1.0 + 0.3 = 1.3 1.3 + 0.3 == 1.6 1.7 + 0.3 == 2.0 
0.4 + 0.2 ::: 0.6 0.8 + 0.2 = 1.0 1.1 + 0.2 .. 1.3 1.5 + 0.2 ::: 1.7 
0.0 + 0.4 = 0.4 0.4 + 0.4 = 0.8 0.7 + 0.4 '" 1.1 1 .. 1 + O.h .. 1.$ 
0.0 + 0.0 ::: 0.0 0.0 + 0.4 = 0.4 0.3 -I- 0.4 :: 0.7 0.7 + 0.4 == 1.1 
0.0 + 0.4 .. 0.4 0.0 + 0.0 = 0.0 0.0 + 0.3 == 0.3 o.h + 0.3 == 0.7 
0.4 + 0.3 = 0.7 0.0 + 0.3 = 0.3 0.0 + 0.0 = 0.0 0.0 + 0.4 ::: 0.4 
0.7 + 0 .. 4 "" 1.1 0.3 + 0.4 = 0.7 0.0 + 0.4 == 0.4 Q.O + 0.0 .. 0.0 
1.1 + 0.8 ::: 1.9 0.7 + 0.8 :: 1.5 0.4 + 0.8 == 1.2 0.0 + 0.8 = 0.8 
1.9 	+ 0 0 3 .. 2.2 1.5 + 0.3 .. 1.8 1.2 + 0.3 ::: 1.5 0.8 + 0.3 == 1.1 

Row 9 Row 10 Row 11 Row 12 

The diagonal values are shown in boldface. 

Co1u..'l'D 'I; is ta.ken from Worksheet No.l 

ColUlon c. is to be entered in the ~atrix cells. 

Co1u"1n a is brou.::"ht over from column c • 


~ 



APPENDIX C~ 


DATA FOR 


THE TOTAL NETWORK 
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CHOMEDEY HIGH SCHOOL BUS ROUTES _ GRAPHICAL SCALED INDEX 




2. Souvenir LeCorbusier 71.6 e90 123 00 00 00 
---+-----.-~~----#-----,-+--"--~-------~ 

3 .. LeCorbusier -st.Martin 72.0 .40 63 00 00 00 

~4-o--s-t-.r-Ja-r-t~-·n-~-~-ac-N-am-a-r-a---~r--7-2-.6~----.-60--~-1-60--~j! 00 00 00 

5. st.. Martin - val1iere 73.4 .80 I 163 00 00 00 
~-6-.. -s-t"-).-M-a-r-t~-·n-----L-al-IT-e-n-t-id-"e--~---73-.-7--+---.-3-0~~r--60---+--0-0"-+--0-0-+---0-0-

~------------------------~------~------~"----'-*-..--+---~-----4 
7. Laurentide ~.Souvenir 74.4 "70 I 98 02 00 j 02 

r-8-.--L-a-ur--en-t-i-d-e----C-o-nc-~O-rd--e---r--74-.-7--~--.-3-0~11---30--'~-0-2--j~--0-1-+I--o--·;--

9. Concorde - Goineau 75.1 .).to·lil" !>5 10 I! 06 16 
--- -----------+-.----
10. Concorde-N.D.de FatilJ!a 75., .40 l05 081 051 ~_ 
11. Concorde - J.J.Joubert 75.7 .20 I 65 02! 02 I 04 

1---_'.-c-o-n-CO-rd-·;-*--L-e-bl-a-n--c---+--7-6-.0-+--.-)0-+11-5-,--#--03 I 03_1 .._ .:12 06

130 Concorde - D'Auteuil 76.9 .90 11170 01 03 04 
~----------------------~------'-4--------4--------+'-------~---+'--

140 Concorde - Lesage 77 .4 .50 I1 120 ! 03 02 05 
~~--------~--------~--~4-------+--------~~~--~r'----~ 

_1_5_.__c_oI_1c_O_rd_e_-_.R_.o_s_e._d_e_~_J_,i_ma--*-+___7_7_o_6~~___.2_0___+-_4_5__~__O~_~1! 02 

.,..']_,6_"_"_c._o_n._c_o_rd_e__-~_L_e_v~_s_qt_le____I__77_~U.~_ .3 25 00 01) 01 

t 170 I 
18. TOTALS 7.20 !1337 'I 32 


190 


20. 

WALKING DIS'l'ANCE (Bus to House) 450 :x: . 2.6 ::: 1170 
III -'!I'.IIIII.~+l!I!l!rllllilll!l~II~~.!!"'. ~No.uii!pc;.ces' Lengtn ox pace J)J.st.ance 


{feet1\ in feet 

WAI.KING TIME (Bus to House) 530 SECONDS
....._. ,.. 
WALKING~~/~me .~j¥ ~£.~~~R~aift~.__.____________~,___.__.____~ 

http:Concorde-N.D.de


60. 


., 
; 

\• 

I 


I 

J 
! 
j 

.j 

1 

1 


i 

j 

i 

1 

I 


.1 


1 


. 

i 

l 

1, 
I 

I 

1 

I 

! 

20. TOTALS .009 i 29 


WALi{nm DIS1'ANCE (Bus t.o Houm;) 240 x 2.6 "" 624

4te4;mu:? I g... 
UJ.S1,,<:4I1CO 

in f<3ot 
WALKING TIk'E (Bus t,o HOi)$e) 



-------

Oil. 

~--< 
20. 


riALKING DISTANCE (Bus to House) 540 x 2.6 


WALKING 	 TIME (Bus to House) ~SEcmmS 
WAL!!!!G Rt;TE :--Ri~1L!E.:~k,3 '1frf~~.r.~~~________....., 



62. 


tt--.......""""'~---------;.....,.,..,.....-------~-=-----I 

h.___________"tiOl1KSfiEE"I' NO.1. PoprJLATION, '1'J}~g AND DIS'l'ANCE DJ;.1'A 

00 

00 00 00 
~-----------------·~-----~-------+------_*----·~r----~----·1-----

h. Samson - 92nd 24 .. 2 .. 50 67 I 00 00 00'1------.-------------~-.--i_---il_--_t!'-,--:~f._._=;..:.....+.....;.;.::-_I 

5. SBlllson-lOOth-Levesque 24.7 050 82 j 00 00 00 
~-------------------------r------'~-------~------'~~---+-----~----

i,I 6. Levesque - Car1!ton 25.4 •7() Ill' 85 01 01 02 

__7.__ Lava.que _ Mamel 26.9 1.50 [160 _* 13 12 I 25ru 
B.. Levesque-Jardin st.Dor'e _11. .3 .h2- 73 !!_go 1...o5l. 00 

9'. st.Dorot,hee-Huberdeau 27.h e10 r13 11 02 I 0, 07 

10. Huberdeau -Maison·-e-w-',-e--I--2-_7•.5 .. l~f--;-jj 00 I 00 I 00 

_l._l_._M_ai_s_o_n_:u_v_e_-_p_l._a_cA_~_G~_org_e_ 27.7 .20 If 35 !-._0_3-+!_0~._-_+-r1~_0~6~~---11 
. 12. Maisoneuve - samson 27.9 ~20 i 58 I' 04 I 01 05 

13" Samson - Hotel de ·Vi1_1_e_-+-_2_8_o1_t--_ ';) 02 O.~.. 2_O.-..,1IWr'7! 01 j __ 
~---------------------. ..--
i__14_o_H_.~._t_el_d_e__V:'_·1._1_e_-_p'r_i_n_c_ip_a_l+__2_U__,,_5__ .40 ~ 75 11 00 00 ._O_O_-t 

15. Principal - Gravel 28.9 ~ 50 I OO~-+_~-- -----------------+-------r- ,11 ' 

16$ Gravel - 4th 29.2 .30 l~ 75 00 01 1 01 

17.. Gravel - Samson - _-_---I-E.:1, ~~r"-;-! 00 01; 01 

~~1-8-.--Gr-a-V-e-l---L--e-V-e-s-q-U~13-- 29.6I_.3_0' 1_ 65 I1 00 00 i 00 

~;:-------=--..--.--+------ I "11--.-~1-'-'--! 

~2·-0-.------------T-OT-M-JS-----+--------~·t:!~~7:~la~ 1-_21~J~2~7-J_~51__~ 

y,ALKING DIS'rJ!..NCE (Bus to House) 245 X 2.6 631 
~...s_

~paCeT r:eng~-1!m"jV~8 lh.st:.ance 
(feet 1\ in feet. 

, V,ALKDiG Tll1.E (BUE~ to House) ~SECONDS 

~~~NG ~:E "_D~.:'~/Time .. : ~~?~;~ ,. - 



--

WOrlKSHEET l!O ..l. PO?lJLATIOrT, 'I}IP~ At,ID DISTAI:Cfi.: DATA R()UT~~ "'..
\. . - - - ·------sar'ls01~~m des "'11:'e5 

BUS NO.mt;32 DArn;: Feb.~8_J1972_~NA1!B OF STIJDf.tIT C" Ei~1~2"n_. 
"fG'!I. ~~"'~'~v\.'-""")HL·';t;~ -D-t'c)1'"A--'i.lr, ::11~ll·f(k;sa"--D"" ~,;) 1'\ krwj) ','<' 

i...Jl,,,,I\)iJ;\...n,~ J ..t.... ..'i~J...t1 H~ .!-JI. I, I...i~.. :\..!

.1.. Chomcdey High \ start) 

2. Souvenir - Chomed.ey Bl. 22.3 .10 	 00 

00._3_"_C_h_o_m_ed_e_Y_-_NO t,_:r_e_D_an_ffi_.e._-+-_2_2_"9__+-_"_fJ)_~1 85 I1 00 I 00 

4. Notre Dame - Labolle 23.h .50 11 90 11 00 I 00 00 
lr--·-----~~·---~--_t__-·---__,t-·--_tr_-__t_-·--I---..-J 

5. Labella - 7th 	 .30 I 60 I 01 02 03 

6. Labelle - Samson 2h ..O .30 11 50 ,1 02 01 03
~-----------------------~-------~---~'1~-----*----~--~----~ 

1. Samson - 85th 	 24.3 .30 11 40 Oh 01 11 
~------~--'---------------+-------:~----'-i'~'----~~----~--_r----_1

~8_.__s_am__so_n__- __9_2_n_d________+-_2_4_.5__,~__._20__.JI 70 I 04 ~,__0_6~ 
9'. Samson - 95th 24~9 .40 	 I h5 03 I 0, I 08 

11i----:.:.-·!+II·~I~+-..10. Samson - lOOth -LevGsque 25.3 .40 jl .65, 03 01 04 

11. ~~vesque - Prom~des ne~·r----;;-.6'--f---.-30-11 45 01 I Ol!-;11 --,---------..-...--------------~------~-------~----_*----r_--_r----_1 
12. Prom.des nes-Havre Iles 26.0 .40 J ,_3_0---+i-,_02~1-=---0-1_+_-0-3___1 

:=13==°=Pro===m=.d=e=S==I=1=e=s-=r..=e=v=e=sq=u=e==:==2=6=.-~.~~:.~==.8=0==[_3_0_#-O_0--t_O_0-t_O_O_,._ 
lJ.~o Prom.des lles- Samson 21.1 .30 I, 20 00 00 00
1-------- -	 ~ 1-"--
E---------~-t---~-.-J'iR':_m_ '~r__+--ft
15. 	 ............i" 

16.. 

170
_____TO_T_.kq._s_._._--_ll-------~l 4.9 	 '_I'~?O I20 I 20 ~ 40 

flB. I 	 ,1 I I 
190 

20. 
~,------------------------~----~-------~------,~---~--~----~-

WALKING DIS'l'ANCE (Bus to House) 350 X 9h5 

1fo=:~~:ces· ~~-o~ pace :Lstance
LcngLh 

{feetp in feet 

WP.J.KTI{G TThIE (Bus to House) 450 SECONDS 


Fw9'~'" 

WALKING RATE" Dist/Time '" 2.1 fee't.fJer secoTld. 

http:Chomed.ey
http:A--'i.lr


5. Perron - 75th 95.8 .10 2h I 01 01 02 . . 
6. Perron - 8Ist 95.9 .10 I: 17 01 Ol 02-- - .20 lr-3-2--H-·--+--+---t7. Perron - Labella - 7th 96.1 00 00 I 00 

8. 7th - 84th 96.2 .10 If 64 I 01 I 00 01 
---~ - -j-----\---- 

9. 7th - 85th 96..) .10 I1 18 I 02 I 00 02 ..--'" 
10. 

-----------------+-------;-------i-----~----~----~------i 
. 85th - 9th 

--
96.4 .1.?-L_27 I. 02 I 02 04 ji ,_. 

11. 9th - 88th 96.6 01 
! 
I 01 ___________~+-____~_---.-20-)~1lii____2_9__+-I1 __~--_r-.!:2_1- -""" . . - f 

[I9th12.__________ - -+_____ 96.7 1-_ .,10 1I _~_+._-~. 12 I1- 92nd 07 1.:....051 
" 

1.3 0 9th - Sherwood Place 96.8 .10 11 29 11 02 I 01 I OJ, 
~--.---------------~.-------------+-------------------+,-----+.----

140 9th - 95th 96.9 .10 16 
f 

- -----------\-.----11----+.---106~ 
15. 9th - lOOth 97.2 .30 5.3 I 08 09. 17 . 

l. j • --t4-- -- . 
\ 

16.. looth _ Montcalm hI I 
i 04 __21 i.__..~? _... 97.4 ~ .20 I. --_._. -;l ;_._

170 100th - Notre Dame 97.6 .20 J 24 I 
i 01 00 j 01
-'---l- I 

I 

- ; 

, 


16. I I1 : 
" ,

190 TOTALS __ 3,00_. 537 I 36 27 6.3 ...-_,.. ti 
20. _. ~ 

WALKDm DISTANCE (Bus to House) 150 X' 2.4 ::: 360 
n~orpac~ r.:f'f;rt"L""~1* pace n'i~tance 

(feet;: in feet 

Will/KING TIME (Bus to House) UJ 165 ...--SECONDS 


WAt~:::G ~TE"~::~.:~~im::-=-i,;~J;r~__.._,,,,,...... 



t--------....----~-.-.__t-·-......w~~IIt.IiaI.71 :::t 4~~~ 

TIORKSHEET NO~l. PO:'1IT..L/\'1'ION, 'rnm ArlD DrS'I'ANGF; DA'l'A ROU'l'E; G 
i-o--- ----.---------=---------- ---_,...""""jj!i!f~_

~o:t;,~n!~ 
BUS NO, 38 DA'rE;: Fel).113.1972 NA1Jj~ OF ST'lTDEH'J': Jl..",~iru'r:i~,:.;.:~:' . ....ii.. 
,- 0LDn1rrm DISTliHcEi'I-IJ:'r:r:EB-'lr-nii'l)lJiTUIlES ....: 

INTERSECTIOn (NODE) Rl;~A~n~G MILJ~~: ~ECSA.''''~:Gn~~;:~!~ 

.1. Chome.dey High {start) ,8.h .00 I 00 I 00 00 00 

2. Souvenir - Chomedey B1. 58 .. 5 .10 I .,30 00 00 00 

3. Chomedey - Notre Dame _ 59.2 .70 11 ~00 _ ~ _;;

L. Notre Dame - at.Charles ~9~L_ .~o_t 20 l! _CO__ 00 00 
,--' I 

5. Notre Drone - Ijabe1~_Y~.. 7 .. 4o It 61 : 02 06 08 

6. Motre Dame - Haifa__+ 60 .. 0 .30 I 50 I 00 03 03 

r-"1:-;;;'re Dame': Dover - t 60 0 1 I .10 Ir;$ 'I 03 00 r-~3 
8. Motre Dame - Elizabeth 60.3' 020 11 20 ~ ~ O~ 06-jo:r

9. Motre Dams - l00th - ~o6 .)0 ': 3, -r~-; I 03 0, 

10. Notre Dame - 101st .10- J 18 11 03 03I ool 
~------------------------~-------4-------'----+-----41~'---j ~------
.11. Notre Dame - Dusablon 60 .. 8 .. 10! 18 i 00 ! 01 I 01 

5-1-2-.-N-o-tr-e-D-am-e---Du-C-al-v-e-t--+-6·-0-..-9 .10 I 10 I 00 -;- 00 1 00 

f-13_........::.:.N_ot_r...;.e_Dame_-_C.;...h_a_t_e1_a_i_n.;..e-r_6,_1~,._0_~_.;;.._1_0'--1] 03 07__ 4q~<?h 
1-__lU_o_C_h_a_ts_l_B.l._·_n_s_-_C_h_a_r_le_v_o_ix_-+-_6_1_.._1_.,.__0_1,0__ I 20 J 00 00 I 00 J 

1.1.....:5:.....-..:C.::.:h.::.at..:..e.::.:1:..:a.:.;:i;;..:n...;.e~-_S;;..:o...;.u:..:..v.;;;..eni_=r:....-_i--.-;6~l.. 2.:10 r.--20----! QQ_ CO 1. ••.Q.O.- I ----·-I~I-·-- 1'

,_16_0-------------1- I..., --!...-"..,.._od1..._ 

t_l_7_0______TO_T_AL_S__+-_._,. 2.f?£. u22 1...1£.1 22 ; .IL_ 
18 ' : I 1 

~1-9:----------------------r---~~----~ I 

20. ~_ 

WALKnm DIS'l'ANCE (Bus to House) 215 :: 624
l' UI".~""'--r. w_.,sng~h 0 . pace 

(feet. )) in feet, 
'ViALKTIiG TIME (Bus to House) 230 _SECONDS 

W~ing Rate .. Dist~~e .. ~.~=f:~'-__"_____________""","4_._-J 



66.. 


20. 
~---.-.--..-.~ ·i'iAr~KniG DISTA'tWE (Bus to House) 357 X' 2.6 = 936 

~cEfsl1 rengU'i oT})~ ~nc:-
(feet.!' in feet 

ti WAI.KING TI!v:E (Bus to HotmQ) 420 SECONDS 
I~~~-:~~. \ .'.i ~ 
~E!.~....~TE_"'...E~~:iTiI:1e '" 2.2 fe.et • 

I 



R.OUTl:~: G------.-r,;otre DaW3 
BUS N04 4~ Feh 0'" C """"----,<"'.DA'I'I~: °9 ] 972 NtJY,,;' CTUI'l'll1" r.ons 
---- t"",,,. .. #£~~:J.~~i1jOl:f?E1111 i5ISfX}TG0rl!t~~~I;f-TjI[p!jlTuE!l.:s _= 
INTERSEC'£IOH (NODE) RFJ\DIt~G }::l1,ES !; SECS. ,-BOYSfcillitbrl'OTAL

":-'cl,::::-: ~:;;h (:;:-;- 32.-':_ .00 1~~~ 
..~Souvenir - CholUedey Bl. 32.0 .10 I 20 If oo___~ __o_o_-....l 

3.. Chomedey - Motre D2~e 33.5 .. 70 70 /.. 00 co Lo~_ 

4. Motre Dame - St.Charles 3306 ..10 r 35 11 00 00 00' 
f---------~---.--if-----.---- .- -

5. Notre Dame - Labelle 3h ... o .40 l,6 00 00 00 
-------------------------+------+---~--I~~--~---+----·+---~ 
~~Notre D:::._-_H_a-_.£.f_a__--ii-_3_4_"2_-+-_",2_o_....J[ 44 I1 02 02 04 

7" Notre Dame - Dover 34 .. 4"20 'I 70 I 10 00 la 
-- --;-~l----+-I--i----·-

_~.: No"::':"_DaIlle_-_El_'_i_z_ab_e_t_h---ii--_31_,l.,,_6 .20 ,! 50 ! 05 j 041__ __a__ 0_? 

9. - lOOth 3h.9 .30! 80 04 00 I 04Motre Dame 

10: Notre Dame ~-101st 35,,1- .20 06 r ~2To8-; 33~'_~ 
l--_1_1_••__No_t_r_e Dam_~ ~ _Du_:_s_a~_~_o-_n-_~-~:-_~3-'~_'.~-2==:==.=1=0-_-li 0,_3......1_._0_7._---;'__ 35 --'-i-l:~r--_~0_1.1_-t'-1!__ 

12. Notre Dame - Ducalvet 3S~3 .10 r;- I 04!. 011 05 __.-+_______ ____~--~__--~~---.~II30 
l 

I !.13 r' !I l, 23 ! 01, 05o Notre _Dame - Chatelaine 3:J .L~ .10 -J1 .....~'-.,;0;.;:;14_~~-l 

I-l_4_c_C_h_a_t_elai~_e_-_C_h_a_r1_e_v_o·~i-X:::_'::"3:5_-._5~~:~~.•~1-0_-,_-_ r3h .r 05 00_,.j.--0...;.'_,-i 

15. Chatelaine - Souvenir 35.6 .10 I! 11 I. 00 OO! _00_-11r" 'j I I~]_,6_.__________'_'-I___-I-___~;""'__~__~_ 

170 TOTALS 2.90 1591 I' 44 ;b3 j 57 .. 

:~=~~~'~=~=~=-_-_=~--'~~=-~~~~~'r--~--~--+·:-I-~::~.-.l-1= i·-·-~+ 
\ 

WALKING DISTANCE (Bus to House) 475 x 2.8 = 1330 
-~,,~
1,E::llg-Gn 01 paee 17~sr--anc.e 

(feet)} in feet 
, WAJ...KTIm TIMg (Bus to House) _ ...5....Z_0___SECONDS 

http:35,,1-.20


--

--
--

68 .. 


rc, ..... .. ~~~I;- :tJ1 '.01 . 
1"'O'-ll'SlIT";vnw; ~L..L no....] POP1lLATION,J' "':' ~ ' 'I'n~E AND DrSTANCF, DA~.'A 

---~ 

~JIJ~J-2,i Notre Dame
BUS NO. ~ DA'rE..:..li~?:c~J.dw2}2M!J.ni Os ..S:r~'1?~~:~ ~,~~~~~" .". 

. . ~]U!ThD"lil1JISTANCEr 'lIrE llDEPj\fj\rn~zs
~~I~~CT:ON (NODE,~_.. ",r. READIlJG ~~~ _ ~.:.~sj[~~~J~lLSrrOTA£ 

.1. Chcmedey High (start) 21.6 .00 00 I 00 00 00 

2. Souvenir - Chomedey Bl. 21.7 .10 20 00 00 00 
__ a , ---' 

3. Chomedey - Notre Dame 22., .80 I 80 00 00 00 

- It 
1, • Notre Dame - st.Charles 22 .. 6 .10 20 00 00 00 

... 11. 

5. Notre Dame - Labelle 22.9 ..30 7b I 02 03 05I 
.20-l! 

1 

I 
I 

-1--'- -.. 

6e Motre Dame - Haifa 2301 97 04 0).1. 08 
- - "I 

. 027. Notre Damo - Dover 23.3 .20 15 04_. li ~2
!"-

8. Motre Da.me - Elizabeth 23.5 .20 37 I 10 , 04 14 
- I1.1 I.30 11 01 0, 069. 'Notre Dame - 100th 23.8 

1I 
57 , ! 

10. Notre Dane - 101st ..10 l[ 70 I oh I 02 06 
'-. -L:::~ .1

1
11. Notre Dame - Dusab10n 24.0 .10 I, 27 

il 
06 ,I 041 10 

I I 
12. Notre Dame - Ducalvet 24.1 .10 

JL 
I 
I 32 02 i· 01 

• 
03t ..... 

130 Notre Dame - Chatelaine 24.3 .. 20 
I' 
I 35 I 02 02 04 

I 

14" Chatelaine - Charlevoix 24.4 . .10 25 ! 
00 00 00 . 

~- J 

15. Chate1aine Souvenir 24.5 .10 20 00 00 I 00 
o·-_. - ! I·-

I !16" ~ .1 
1 

dO .. ~_. .~"'l\il." 

; . ~ 170 
-

TOTALS i, 2.9 609 33 27 
. 
i f:IJ 

18.. 
< I l 

! 

j 

I 

19" I ! 
20. D .- ·L~t~ I I I 
VaU.KING DIS'l'ANCE (Bus to House) 3J.4 I 2.5 785'" 

~ aJL'.'.II~ ~'III"_""""
el1g"~1 1 0 pace J.stance 

{feet» in feet
IWAL!~ING TIME (Bus to House) 300 SECONDS 

0 .. 01 pu.ces ~~~-

if lun I wwrexm> 
uIWALKING RATE ... Dist/Time 2.6 feet per second. -

http:aJL'.'.II


___ ____________ ______ 

--

r-_______~ ._U_M._.' .~_.___.~ ,______________________________~ 

WORKSHEET NO.l. POPULATION, Tn.n~ AND DISTANCE DATA HOUTE: H 
M'C'?j;~rzr:---

.~~ NO.~ P'1':~\}<~ :L~~Ig". N~~~.Ol~~ _S~~~~!JT : lJ Renol~"i.}~~~_.....,..-__.... 
ltmth:t;'~El( DISTA?JCEi.f~:.L·.u!. !LJ)gp.£\h'ruBs~,__-.J 

IHTEnSECTIOH (NODE) READING MILES : SECS. 'I BOYSI GJJiJJf.)' TOTAL 
.~ '-_4",...:.::.:..:.:.;.J. _.Rn 

! .1 .. Chcmedey High {start) 14.3 .00 I 00 11 00 00 00 

2. Souvenir - Chomedey Bl. Ih.4 .10 I 37 11 00 00 00 
~, -----------~--.-.+_------~-------*--~_4r_---~--~----~ 

3. Souvenir _ Labelie 14.8 I .J.O ~_ 98 I 00 00 00 

00_~;::nir ~ :::.ie - ~::~:I :~: --~t1~: i: :: 00 

6" McK~nzi_e- H-e-.nn-es-s-Y--·-+--1-'-.3 10 __-~~~L 12lil 0_5--1_1_5_-1
·----·_..f----J-- I1 I' I 

7. McKe~~e - Ridgevi'Ooo Cr. 15.4 .10 ~!_ 50 r04 ~2 I 06 

_8_"_~,_'ic_K_e_nz_i_e_-_}_Ac_K_e._n_z1._·e_C_r_t_.+-_1_5_" ,__ .10 ~~~I 02 I 01 I 03 

~ 9'. McKenzie - Maria Crese. 15~6 ~~ 11 28 11 02 ! ~;r-~;-
'1---- -,e-;--zi-e---El-'-i-z-ab-e-t-h~---+--J!:2.- 11~,ll?_1,0-.-M-c..K .10 JL 35 

11. Elizabeth - Ridgewood Cr. 15.9 .20 1I 45 11 06 ! -;-r 11 
-.------t-'----t---~ l-l-.I 

12. 
~-_-_--_-_--.-_--+--_..-_ .. IJ .• ~__~~~ 

1--------. TOT,_AL_S__-+-___.b:.60 ! 465 11 I 20 5030 

lu" 

130 '''1-i IIf-- -r--~ll4--+1--~
15.~-------------------------r_~---- t-----~----~---~i-----
16. ... u-l---• U 

li !- I--170 _______,_+-_--r-__t-__IL I· 
18.f---·---"-I"·---+-l-H--..-.;..l-----t 

-190 

200~_-_-_-_._=-.-1-:~:~-:I _ t--=tr± 

l'iALKTI1G DISTANCE (Bus to House) U~O X 2.4 "" 336 

~ ~_l.Il!'I.~~iIIl1l111i1ti1.~If"'!"'.... ... ~~":-"!=i _rr~ 
fiO .. "'~ p"<,Ge8 J..eng1i11 Ol pace Vl.st.ance 

{feetll in feet 
WP.LKnm TIME (Bus to House) l~O ,SECONDS 

\'TALKING RATE • Dist/T:ime 7-1- 2 feEl~ ~.~!r2~;r~'"_,_.__..,J 



70. 


5. Souvenir - Lynn 	 89.4 .30 I 50 02 00 02 

6. Souvenir - Webb 	 89.5 .,10 I 25 I 0, O~ 
r ..... '" 

7. Souvenir _ 100th 89.6 .10 I 28 I 02 04 I 06 -'------------1---.--+--,,1-0--4;-1 30 ; 01 LOOf'Oi8. Souvenir - Emersnn 89 7

9'. Souvenir - Effjngham 89.8 _,,..._olO 11. ;~':'Il 00 [?l I Ol~ 
10. 	Souvenir - Mr:llv111e 89.9 ,,10 r 32 I 021 00 02 

"'I . ......).11 
11. Souvenir - Chatelaine 90.1 .20 11 60 I1 06 J 03. 09 

12. Chatelaine - Notre Dame -- .20 11 80 'I 01 I· 02 03 __·~l___-_!i___I--___________,_I,...--	 -_f__-!-_ __if__-__! 

130 	 I i-
i11.£0 TOTALS 	 2.00 ,569 ! 22 16 

15 .. 

16. i 11
1-------------+---~i----_1f----1+_-+_,-·--~·-·-_.-~ 
17.. I 
~----------------------,~+--------r------~----~~-------------·~, I I1
18.J--__________-+-__-+__--/l-_----ill_,-;-__--r-J ---t 

190 

20. 

I 2.5 
..... "A~I~ls~mgrJn 0 . pace tri7,fance 


(feet;; in feet 

WALKING TUrF. (Dus to HouseJ .. 200__,,_SECQ}mS 


WALKING, RATE • Dist/Time =- L8 feet P9r "se.t'::.ol1}ii'
·~:iIlVIIi_____________.......II
....,............. ...,. 
~lIiIIIIi'li~.~lI\l' 
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".,..,.,-----------,."'-~-......--"......-------------__t
WORKSHT~t·r lJO ..l. POP1l1J1.TION, T:n~E Aim DISTA!~GE DATA 
.------------------------~~~ 


BUS NO~ DA1'}S :~~~.21 


INrrERSECTIOU (NODE) 

.1. Chomeday lli.gh \ start) 

2. Souvenir - Chomedey BI. 

3. Souvenir - Labelle 

4. Souvenir - Elizabeth 

5. Souvenir - Lynn 

6. Souvenir - Webb 

7. Souvenir - lOOth 

8. Souvenir - Emerson 

9'. Souvenir ~ Effinghara-
10. Souvenir - Me1vi1le 68.5 02 

11. Souvenir - Chate1aine 

12. Souvenir - Camel 02 

130 

ll.~o TOTALS 1<>90 ! 5h2 I 18 23 41 

15. I 
._- I I11 

I I16. 
-

- -t .Jl 
i 

. 
I j 

, 
J170 I, I 

18. 
, , 

I' j 
! 

i-
190 I I 

i 

I_'#20... 

'\':ALKnm DISTANCE (Bus to House) 195 X -2.6 517"" 
~ ~jjIJ7]'~tro:hl paces LEmg\il1 01 PfJ.CC ~Sl:'[U1CC

(feet)) in feet 
WALKING TDJE (Eus to House) t"" ~40__SECONDS 

WALKING RATE • Dist/Time = 2.1 feet per second.. 
• , .._.. , ...lIiiIM£Ut_~ .iIIl!Il!_!~u_ -------"'" 
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. 
00 00 co ....-

5. Tessier - Quebec 52.6 05 03 08 

f-__6_o_Qu_ebe_c_-_M~is~_n_e_u_ve___I--._5_2~ 04 01 0, 
,

7. Maisoneuve-Lang I r-Laplant 53,,1 	 02 CO I 02 

8. Laplant-Viilfred-Lorraine 53.5 i ll4
I' 

~.--------------..-------.~--.~------- . 
10. McNamar.~ ... Pine 

11. McNamara - Maple 
~------------------------~------·l-
12. 	McNamara - St.Martin co 


04 


l\ALKnm DIS'l'AHCE (Bus to Hoase) 200 	 ::: 480 
~<iiWOiiW& W~lJ •• " LtmgHl 01- pace In.st,an{~e 

{feetJ,l in feet 
WALKING r'cDAE (Bus to House) 
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WORKSHEET NUMBffi 2 
----.------------~ 
BUS NO. 33 

j
l 
i 
,1 
i 
I 
1 

1 

.1 mile,98 secs. ++ 

.3 mile,60 secs. 

St.Martin

Valliere 


.8 mile,163 secs. 


st.Martin-
7,{cNamara 

.6 mile,160 seas. 

3~--------~o~~~'~le-----(3) 
LeCorbusier_ 63 secs. 
St.Martin 

SCHEr!:\'rrC DIAGRAM 

Coneoroe- 0+ 
Rose de Lima 

,.2 rnile,45 secs. 

Concorde
Lesage 

.5 Inile,120 
Concorde
DIAuteuil 

.9 mile,170 
Concorde
Leblanc 

.,3 mile,55 secs. 

Concorde
J.J.Joubert 

.2 mile,65 secs. 

Concorde-
N.D.de Fnliima 

.4 mile,105 

Concorde~ 
Goineau 

st.Martin- Laurentide-J 
I 
I 

aurentide -Souvenir, 
6~----------~.(D~-------------~
.3 mile,)O secs~ 

RourrE: A 

Pont Viau-Dwrernay 
ww;:: ,,,.~~~ 

19-2·5J-m.~~--,-@ 0 

.-______~________________ u,___ 

LEGEND ......." 
+++ Each + represents 1 boy 

000 Each 0 represents 1 girl 

Souvenir
LeCorbusier 

s8cs·Coneorde_ 
Levesque 

00+++ 

000+ 

000+++ 

00++ 

00000++++++++ 

000000++++++++++ 

.4 mile,55 secs,_ 
0++ 
Laurel1tide

Coneoroe 


_______i 

.9 mile 

123 secs. 


1 CHOM:~EY HIGH 



--
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WORKSHEET NmlBER 2 SCHEMATIC DIAGRAM ROUTE: B 

-
1 • -

BUS NO. 10 

Cartier- 1~jor-
Major Des Prairies 

+ 101-----------£17 00
.3 

.2 mile 
22 secs. 

~o+_____________________~l~2J 0 

.1 mile,20 secs. 8th Ave Des Prairies
Cartier Anse Bleue 

00++++ 

0000 
.2 mile +++ .1 mile o 
40 soc~~ secs. 10 Cartier

15th st.15th st. 
Robin 

+ 9 Cartier
Dumoulin 

Souvenir Laval Laval
Lava! Concorde DI Argenteuil oeoo+++ 
3 0++ 4 000++++ 5 00++ 8 Cartier-

Laval.3 mile ,,3 mile 

40 secs. &J secs. 


.4 mile .3 mile 
30 secs• 28 secs. 

•6 mile 

65 secs. 


00++ 
Souvenir 0+++ 6 J-....:.......:~;.:.;;.':,{ Brien


2 LeCorbusier CarlierD'Argenteui1
Brien 

T..EGEND 
.9 mile 

84 secs. +++ Each + represents 1 boy 


000 Each 0 represents 1 girl
1 CHOMEDEY HIGH 
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WORKSHEET NUMBER 2 SCHF.:MATIC DJ..AGRAM ROUTE: C 
........~~r~~


& 

BUS NO. 42 	 Laval des Hapides (West) 
....,.~..oLQ£' ..',;4'ol1'~ 

58th-6th .1 mile 	 58th-4th Cartinr-58th
1..0 secs.0++ l2r-~~~~~~U "A-~....;;;;.;;....;;s;.;;e... Iv}---~__:":-'---__t: 9c,;;,;,s;;,.~__ 

++-1- 00+++ 	 .lmrnile 
20 secs • 

•lmmile .1 mile
25 secs. 20 secs. 

Cartier.1 mile .1 mile.1 mile Marois ..~_~25;;...,..s_ec_s_. ...c®,,~ s;cs.+-_...t.:o;....::iS~.c:12 t 	 __. ":;j"J(..,s
Marois-5th Marois-hth <:.'00000 

.2 mile 
35 secs. 

Cartier-64th 
00000000+++++++ 

LEGEND......... 

+++ Each + represents 1 boy .1 mile 

15 secs. 
000 Each 0 represents 1 girl 

Cartier-66th 6 
+ 

.1 mile
I 15 secs. 
I 
'I 
,J Cartier-68th 5 
J CHOMEDEY HIGH 00++ 

J, 
! 	 .2 mile 
f 	 .1 mile35 secs. 

20 secs • 

•8 mi1e,90 secs. 0+++ .3 mile 50 secs. 
~--------·--~3~~----------~----------~4Souvenir-Chomedey ChomedeY-Perron 	 Chomedey CartierI 

1 
I
I 

.l 
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WOHKSHEET NUMBER 2 SCHEI:JATIC DIAGRAM ROUTE: D 
ne r 

BUS NO. 56 8T.DOROTHEE--
CHmmDEY HIGH Q)- .9 ;rile,1hl secs. -------------0 

Chomedey-Perron
.6 mile, 121 secs. 

Perrcn-Labelle_Samson 
.5 mile, 67 secs. 

S81nscn-92nd 
.5 mile, 82 secs. . 

Samson-100th-Levesque 

LEGEND .7 mile, 85 secs. 

+++ Each + represents 1 boy 0+ 

I,evesque-Carleton 
000 Each 0 represents 1 girl 

1.50 miles 
160 secso 

000000000000+++++++++++++ 
Le'V'6sque-1Iamel . 

•40 mileMaisoneuve Maisoneuve Huberdeau,.. 73 secs ..Samson Place George 1faisoneuve 
. ll~o~o~o+~+~+~________~,0++++ 12 

.2 IDlle .2 mile.•2 mile 58 secs. 35 secs. secs.57 secs. 
13 00000++ 

Hotel de Ville- Samson St.Dorothee_ LevesquePrincipal Hotel de Ville Huberdeau Jardin St.Dor1eli 13 00+
.4 mile 

75 secs • 


• 4 mile,50 secs • 
•4 mile 0 .3 mile 0 .1 mile


5 75 secs. 16~___30__s~e_c_s_·~l7~_________6~5~s~ec~s~·______~l8 


Principal- Gravel- Gravel Gravel-
Gravel 4th Samson Levesque 



WORKSHEET NUMBER 2 

BUS NO. 32 
an 

CHOMEDEY HIGH 

.1 mile 
20 secs. 

SCHEl\rATIC DIAGRAM ROUTE: E 

Samson-
Havre des Ilea 

t-----------Q) ChomedeY-Notre Dame 
Souvenir- .6 mile, 
Chomedey 85 secs. 

0++
i 
I 

I 
l r 

0000000++++ 

I 
l 
I 00++++ 
I Samson-92nd! 
i 

.h mile 
45 secs. 

00000+++ 

Samson-95th 

.h mile 
65 secs. 

0+++ ~O 

.5 mUe, 90 secs. 

- Labelle 

.3 mile, 60 secs. 

Labelle - 7th 

.3 mile, 50 secs. 

Labelle - Samson 

.3 mile, 40 secs. 

samson-85th 

.2 rrdle, 70 secs. 

Iles - Samson 

e3 mile, 20 secs. 

Prom des Iles-Levesque 

.8 mile, 30 secs. 

Prom.des Iles 
Havre des Iles 

nes 

secs. 

LEGENDSamson-100th-Levesque --....... 

+++ Each + represents 1 boy 

000 Each 0 represents 1 girl 



--
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WORKSHEET N1ThlBER 2 SCHEMATIC' DIAGRAM 
.,., ~;;:~ .. ... 1P"". 

BUS NO. 55 

CHOMEDEY HIGH 

.1 mile 

43 secs. 


~Souvenir-Chomedey Bl.f.Chomedey Notre Dame 
2 ~~--------------~ .7 mile .3 mile 

63 secs. 17 secs. 
0+ 

0+ 

+++ Each + represents 1 boy 


000 Each 0 represents 1 girl 


+ 


++ 

ROUTE: F 
, It 

Perron-7th-9th 
_.... l3d & sa 

Chomedey-Perron 
.1 m~ile; 24 secs. 

Parron - 75th 
01 mile; 17 secs. 

Perron - 8lst 
02 mile; 32 secs. 

Perron-La.bel1e-7th 
.1 mile; 64 secs. 

7th - 84th 
.1 mile; 18 secs. 

7th - 8~th
.1 mile; 27 secs. 

00000+++++++ 

000000++++++ 

000000000++++++++ 

85th - 9th 
.2 mile; 29 secs. 

9th - 88th 
.1 mile; 40 secs. 

9th - 92nd 
.1 mile; 29 secs. 

9th - Sherwood Place 
.1 mile; 16 secs. 

9th - 95th 
.3 mile; 53 secs. 

9th - lOath 
.2 mile; 41 secs• 

•2 mile; 24 secs. 

lOOth - Notre Dame 



WORKSHEET NUMBE:R 2 SCHEMATIC DIAGRAM ROUTE G-
BUS NO. 38 Netre Dame- CHOMEDEY HIGH 

.1 mile 

30 sees. 


ChomedeY-Notre Dame 
Souvenir-bhomedey .1 mile 

20 sees.6,.7 miJ.e 
sees. 

Notre Dame- St.Charles 
.4 mile 
61 secs. 

Matre Dame - tabelle 
.3 mile 
50 secs. 

Notre Dame - Haifa 
.1 mile 
15 secs. 

Notre Danle - Dover 
.2 miJ.e 
20 sees. 

Notre Dame - Elizabeth 
.3 mUe 
35 sees.

LEGEND 
Notre Dame - 100th 

+++ Each + represents 1 boy .1 mile 
18 sees. 


000 Each 0 represents 1 girl 

++ Notre Dame _ 101et 

.1 mile 
18 secs. 

Notre Dame - Dusablon 
.1 mile 
10 secs. 

Notre Dame - Duealvet 
01 mile 
40 sees.

~Souvenir-Chatelaine occ++++ 
Notre Dame - Chatelaine 

.1 mile 01 mile 

20 sees. 20 secs .. 


Chatelaine....Charlevoix 



--
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VlORKSHEE1' ImMBER 2 .. RJU'rE: G .,...... .....,"'.A~ - ......... 

BUS NO. 40 

~ 

Notre Dame 

CHOMEDEY HIGH 

.1 mile 

30 secs. 


Chomedey-Notre Dame 
Svuvenil' -Chomedey .. 1 mile 

.'1 mile 30 secs. 
72 secso 

Uotre Dame-St.Charles 
.,4 mile 
65 secs. 

Netre Dame-I.abe1le 
.3 mile 
55 sees o 

Natre Dame-Haifa 
.1 nu.le 
33 secs. 

00+++++++ Natre Dame-Dover 
.2 mile 
45 secs. 

Notre Dame-Elizabeth 
03 mile 
73 secs. 

LEGEl\TJ)
_ww Notre uame-lOOth 

.1 mile 
'I' + + Each + represents 39 seo:s.1 boy 

Netre Da."l1e-101at
ia 0 Q Each representsCl 

.. 1 mile1 girl 44 secs. 

Notre Dame-Dusab1on 
.1 mile 
28 secs. 

Notre Dame-Ducalvet 
.1 miLe 
35 secs.

Souvenir-Chatelaine 
15'--~-"""'---.,(lL 0++·1J Notre Dame-Chate1aine 
~ .1 mile 

0 

20 secs. + + Chate1aine-Ch3rlevoix
.1 mile 
20 secs. 
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WORKSHEET NUMBER 2. 
........ .,iJ • il$IIP_u."..... • Mm1I 

SCHEMATIC DIAGRAM ..... "'* 11 ftt • ..,.. 
ROUTE G 

fl •• 

Notre Dame 
,. :mam.. 

CHOMEDEY HIGH 

.1 mile 
20 secs. 

Chomedey-Notre Dame 
Souvenir-Chomedey

• 7 mile 
.1 mile 
35 secs • 

70 secs. 
Notre Dame-St.Char1es 

.4 mile 
56 secs. 

Notre Dame - Labelle 
.2 mile 
44 secs. 

Notre Dame - Haifa 
.2 mile 
70 secs. 

++-1-+++++++ Nvtre Dame - Dover 
.2 mile 
50 secs. 

Notre Dame - Elizabeth 
.) mile 
80 secs. 

LEGEND Notre Dame - 100th 
.2 mile 

+++ Each + represents 1 boy 33 secs. 

000 Each 0 represents 1 girl Motre Dame 
.1 mile 

- 101st 

35 secs. 

000++++ 1 Notre Dame - Dusablon 
.1 mile 
30 secs. 

Notre Dan:e -Ducalvet 
.1 mile 

Souvenir-Chatelaine 23 secs. 
,/' +++++ 0++++ 

lS~------------~~~--------{l
.1 mile ~ .1 mile 

Notre Dame - Chatelaine 

11 secs. l 34 secs. 
Chatelaine-Charlevoix 



-- --
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WORKSHEIIT' NUMBER 2 SCHEMATIC DIAGRAM 

BUS NO. 50 Notre Dame 

CHOMEDEY HIGH 
.1 mile 
20 secs~ 

2)~---------------------------.(0. Chomedey - Notre Dame 
-Souven:ir-Chomedey T .1 mile 

• 8 mile 20 secs • 
80 secs. ~1 

tj Notre Dame-St.Charles 
.3 milei 

~ 74 secs. 
; 

·1 000++ Notre Dame-Labelle 
.2 mile 
97 secs. 

0000++++ Notre Dame - Haifa 
.2 mile 
15 secs. 

00++ Notre Dame - Dover 
.2 mile 
37 secs. 

0000+-1-++++++++ Notre Dame-Elizabeth 
.3 mile

I· ~------------------------~ 
1 ' LZGEND 57 secs.
l' F d 

1 
1 
1 +++ Each + represents 1 boy 00000+ Notre Dame - 100th 
! . .1 mile 
j 000 Each 0 represent.s 1 girl 70 secs.
l' 

Notre DclJue - lOlst1 
.1 mile 
27 secs ..1 

,! Notre Dame - Dusablon 
.1 mile 
32 secs. 

Notre Dame - Ducalvet 
.2 mile 
35 secs. 

@'souvenir-chatelai.ne 
I. 00++ 131.4 - Notre Dame-Chatelaine 

.1 mile .1 mile 
20 secs. 25 secs.t Chatelaine-CharlevoL~ 

http:souvenir-chatelai.ne


93. 


WORKSHEET NUMBER 2 SCHEM.J\.TIC DIAGRAM ROUTE: H 

BUS NO. 61 ·McKenzie 
~"'~jI!!.~ 

CHOMEDEY HIGH 

.1 m.le 
3'1 secs. 

Souvenir-Chomedey 

.4 mile 
·98 secs. 

Souvenir-Labella 

.3 mile 
IS secs. 

.1 mileSouvenir Jarry-McKenzie
105 secs.Jarry 

.1 mile 
12 secs. 

coooo++++++++++ 
McKenzie-Hennesy 

.1 mile 
50 soc's. 

00++++ 
McKenzie-Ridgewood Cr• 

•1 mile 
LEGEND 40 secs. 

0+++++ Each + represents 1 boy 
McKenzie-McKenzie Crt. 

000 Each 0 represents 1 girl 
.1 mile 
28 secs. 

000++ 9 
McKenzie-Maria Grese • 

•1 mile 
35 secs.

0-_______ ~o~~o!:.+.!"~:. 0000++++++
IIr-------------------~~-----fl 

Elizabeth Elizabeth- 1IcKenzie
Souvenir Ridgewood Gresc. Elizabeth 



94. 


WORKSHEET NU'JBER 2 SCHEMATIC DIAGRAM ROUTE; J 

BUS NO • .j... 	 Souvenir 

CHOMEDEY HIGH 
.1 mile 
49 secs. 

Souvenir -Chomedey El • 
•4 mile 
74 secs. 

Souvenir-Labella 
.3 mile 

120 secs. 

000000+++ Souvenir-Elizabeth 

.) mile 

50 secs. 


LEGEND 
++ Souvenir - Lynn 

.1 mile +++ Each + represents 1 boy
25 secs. 

000 Each 0 represents 1 girl 
+++++ Souvenir-Webb 


.1 mile 

28 secs. 


0000++ Souvenir-100th 

.1 mile 

30 secs. 


+ 	 Souvenir - Emerson 

.1 mile 

20 secs. 


o Souvenir - Effi:ngham
.1 mile 

32 secs. 


++ Souvenir - Melville 

.2 mile 

(fJ secs. 


000++++++ 1 Souvenir - Chatelaine 

.2 mile 

80 secs. 


Chatelaine - Notre Dame 



-- --

--

95. 


_------------~.~~-=p1'n"-.-------......-----...... __e_ 
WORKSHEET NUlffiER 2-
BUS :NO. 12 

SCHEMA'l'Ie DIAGlWJ 

CHOMEDEY HIGH 
.1 mile 
47 secs. 

Souvenir_ Chomedey Bl • 
..4 mile 

72 seconds 


Souvenir - Labe1la 
.3 mile 
132 seconds 

Souvep~r - Elizabeth 
.2 mile 
34 seconds 

Souvenir - Lynn 
.2 mile' 
32 seconds 

Souvenir - Wobb 
.1 mile
25 seconds 

Souvenir - lOOth 
.1 mile 
25 seconds 

Sou1Tenir - Etnerson 
.1 mile 
20 seconds 

Souverdr - Eff1ngham 
.1 mile 
30 seconds 

Souvenir - Melvj.lle 
.2 mile; 
90 seconds 

Souvenir - Chatelaine 
..1 mile 
35 seconds 

Souvenir - Carmel 

ROUTE: J 

SOUVENIR 
alII 'S'eI"'U •• ~ 

LEGENI2. 

+++ Each + represents 1 boy 

000 Each 0 represents 1 girl 



96. 


VlORKSHEET NU1IDER 2 SCfiEr.'tATIC DIAGRAM ROUTE: K 
.F B ••I!I. 

BUS NO. 24 Renaud-Vimont 
IIW~.~ 

o .3 mile 0+ 07 mile + .3 mile 
~ 20 secs. @50sec.s··_15)-___--=3;.:0-=.s.:;.e.:;..cS:.;e=--__-t 

aurcntide Laurentide- IJaurentide- StoMartin
St"Elzear 10th Richard Laurentide 


00++ 
st.Martin
Valliere 

.5 mile 
608ecs. 

00+ &1 mile 0000++ .2 mile ++ .1 mile 
9r-__~4~0~s~~~secs. 11~___2~O~s~e~c~s~.____~ 


Lorraine- . McNamara- J.lIcNamara- McNamara
Louise- Pine Maple St.Martin 

McNamara 


.4 mj.le ++ .4 mile 
000++++++ 8 114 secs.~j}-. 5~ ~so 6 0++++ 

Lapla.."1te Maisoneuve Quebec

Wilfred Langelier Maisoneuve 

Lorraine Laplante 


.1 mile 
45 secs• 

•2 mile 
000++-1-+-:- \2;J-__~5.:::0~se~c::..:s~.~~ 

Tessier- St.Martil~ 
Quebec Tessier 

.3 mile 
120 secso 

LIDEND 

+++ Each + represents 1 boy LeCorbusier
St.Martin 

04 lId.le 000 Each 0 represents 1 girl 
109 secs 

Souvenir- j ~ 
Leccrbusier 

.9 mile 104 secs. 
CHOMEDEY HIGH 

2 

http:3;.:0-=.s.:;.e.:;..cS


97. 

WORKSHEST NO. )(8) liISTOORAi~ ROUTE: A 

BUS NO. 33_ Pant Viau-Duvernay 

Mll.ES FROM SCHOOL 



98. 


WOKSHEET NO. 3(b) OGIVES ROUTE: A. 

pont Viau-Duvernay BUS NO. 33.· 

MILEs FROM SCHOOL MILES FROM SCHOOL 




WORKSHEET· NO 11 3' (Ill HIsToOftAMS RoUTEr B 
•• -- - < - • 

Laval des Rapides (East)BUS NO. JO, 

-,.~~~- r.::= .- : 
--~ 

-- f-·-~-~-,· r-- I,.,: 
, I i ~...~, !.~ 

.~-- i~ :~--

. .. .~ 

I -7-'-; Tt ,++ i: 1 
! ! f .•.-CL=.; J j .~i 'r If-.l. I Hi. ! J 

I ,. • 
I : : ! I 

I 
, .o- f-- --I 

~I j I I L : .
L,___ ~. :. I'" : ~ I ; :, 

.. -----. 
-!,---,-~~-4 ~~T~· -.....-.--- ------ -~-t ,-_ ..- f..':' ~.•,.~- !"c-Lr~~'h 

i'~ 

;....., I ..- ~~-.---- r-'-'- .-_. 
-'" --_.-~.--*~+--. .-.~.--:.-t'T'~ -

,L 
.. _. -+ l~_~ -.o. _.L. ; -,--' '---I -

: ~_~_-l._......__ • 

; ~t---'-...;': -- .. ·1-- 1- .~ I·--~·· le I··· ...- ...~.o-. --
.'.. 

I 

--f-'-:r~: .,. -,. "'I " 
r~ . --_. r-~ •....I· .. 

, '~':::7~ " 1-· 1~.o4_";"_' .• .o .-~ i- r·'I 
. 

_4. ... 
,I·,· .i .. [~=:='-r __ ~J. r Th'rr-O,' d.tt. 

0 ! 2 .3 4 5 

Mn.ES FROM SCHOOL 



100. 


WORKSHEET NO. 3(b) OGIVES ROUTE: B. 

Laval des Rapides (East)BUS NO. 30 

-;-: . 
r-c,-+-++-'-'-+~-4--'-JI--'~----~-;'-+-'~-' .--- :--~ ----..", 

, , 
, i : ! 

20 

_.,-
, 

--; . ,... 

.-+-- . 

MILES FROM SCHOOL MILES FROM SCHOOr. 



101. 


WORKSHEEr NO. 3 HISTOORAMS AND 00IVES- ROUTE: C 

BUS NO. 42, LAVAL DES RAPIDES (wESTl, 

(a) HISTOGRAMS (b) OGIVES 

MILES FROM SCHOOL 




102. 


WORKSHEET·NO.3(a) HISTOGRAllS ROUTEr D 


BUS NO. ST.DOROTHEE
,6 

MILES FROM SCHOOL 




l'lOR.J{SHEET NO. 3 (b2 00IVES ROUTE; D 

ST.DOROTHEEBUS NO. 56 


llILES FROM SCHOOL MILES FROM SCHOOL 



104. 


WORKSHEET NO• .3 (a) HISTOORAMS ROUTE; E 

BUS NO. .32 

r-,_~'_'-j-'-'-"_-r-r~.-~-'-''''''''''''''-'-r-r-~-~~r~·-- ·---.. ··--··-r----,.--.,----,..-,-,'1--,---,.------, 

I--"""";"-J....+";-~+-:,_~ ~:~~~==~~ ~_~ ~i·...,C--_._'i-_+_-+-'_-'-''-'-+'';'''-i,~--+_+--"-_-+-. ......,......i--f--f.-.f--'---! 

~=== -:-.::-----,-h-~,---+-----~i-+-..,.----

"n~I-'-1 i·-,-;-~-,---+I--'-----l--'-;- ..... 

o 1 2 3 4 

, • , I " . ~ , , , .
1 ··r· ~-4--~'~-- ,.;..: j-' l_L_ i~_p+-.'._~_ 

... "~'-, .--- -.
: ! . : . I"':;"';F -.'.-,."-.. ---.~,--. I_~

1- ----..4_ t·- : ..L!_~_ .. I i i !TL~ ~ -'-. c _ ;_.:.._ j..' -~-.- ~:.!===
.~. ..i.. __ '..- • f-.. ....':-1--f-~.-++'r-h-. " . i I i15 ·-"r-,- ., 

. 
• 

I I I ;1 --+1-t·t·=tr+t- ! : 

~----~ 
i -t·;·.J.· f-- ,--- -~-. l,, 

1 ~GTRT.~o '-'--n-t"T~' - .... ;1 i ! ...--'- --'---- ".-c_ 
f~·- . -;-

, 

.- .. - ----"1' .•L~:~~~=t+=':" ~~. R= . [TT: ;-"""," :~~:Lr-' .........r--·t~;~ .. --:- Ll~ql= 


S '+1"d-'T-t"j H-ri ! ...- ---,. ; .. ;..... d,.... --+_ 

i i '1 I-:-L.+ ,.. 1-~.r~:=7 
, 

-< ~...L ...+;-_ i 
-'-~'~-'--~ 

f. ... _, : i .. .. ;,:;- , 
-,,--~ 

0 
" r n n' h "M-' ...". I 

L 

1 2 .3 4 I 

Mn..ES FROM SCHOOL. 



ROUTE: EWORKSHEET. NO. 3 (b) OOIVES -
SAMSON - HAVRE DES ILESBUS NO. 32 
 • 

70 


I- ....;-t--.-) ~~l-+'+-+~l-+'+'-+-'-4 
i. H-~-- -H+~-+-+-+-t-l-+··+---.)...·...-I 

I i i .• 

! I +~ 

, I i 

l-j---;--t,-i,-+-.L+-~.....j 

60 


;0 

40 


30 


20 


10 


2 1 o o 1 2 3 4 5 

MILES FROM SCHOOL MILES FROM SCHOOL 




106. 


WORKSHEET NO. 3 HISTOORAUS AND OOIVES ROUTE: F 

BUS NO.. 25 . PerTon - 7th - 9th 

@) 
8 
Cl) 

Cl.) 
::::>a::: 
:x:: 
0 
r,l. 
~ 
<11 
(J) 
~ 

~~ 
§ 
~ 
(J) 

~ 

~ 
!Xl 

S 2 z 



____ WORKSHEET NO. 3 HISTOGRAl-IS.._IC".....~l',........AND OGIVES ROUTE: G 


BUS NO. 38 NOTRE DAME -
(b) OOITES 



108. 


WORKSHEET NO. 3 HISTOGP-4.HS AND OOIVES ROUTE: G 

BUS NO. 40 NOTRE DAME 

(b) OOIVES 

\ 

o 1 2 3 

MILES FROM SCHOOL 




109. 


WORKSHEET NO...• :3 HISTooRAMS AND ooIVES 
aM 4'.*&* .!1'111 

ROUTE: G 

]JUS NO. 4i.... .NOTRB DAME 

(a) HISTOORAMS
• 

(b) ooIVES
• 



110. 

ROUTEr GWORKSHEB:r NO. 3.
. NO'l'RE DAMEBUS NO. 50 • 

(a) HISTOGRAMS_ (b) oaIVES-



ill. 

WORKSHEET rIO. 3 HISTOORAMS AND OOIVES ROUTE: H 

ElTS NO.' 61_ ,McKENZIE, 
(b) OOIVES(a) 	HISTOORAMS 


70
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1 2 3 4 5 6 7 8 9 10 11 12 13 15 16 TOTAL 

1 1.3 	 64.0 
2 0.4 51.4 

3 I.) o.~ 1.7 2.4 2.7 3.1 3.5 3.7 4.0 4.9 5.4 5.6 5.9 46.6 
I. • 	 1 I I1I4 1.9 1.0 	 1.1 1.8. 2.1 2.5 2.9 3.1 3.4 4.3 4.8 5.0 15.3 40.6 

2.711.811.4 0.8 	 1.3 1" 7! 2.1 2.3 2.6 3.514.0 4.2 I 4.5 11 34.2~ 3.0 2.1 1.7 1.1 0.3 	 1.0 1.4 1.8 2.0 2.3 3,,2 3.7 3.9 \ 4.2 I 32.4 

7 3.71 2.8/204\1.8 11.0 	 0.7 1 ..1 1.3 1.6 2.51 3.0 3.2 13.5 I1 29.6 
8 4.0 3.1 2.7 2.111.3 1.0 0.3 O.L..~ 0.8 1.0 1.3 2.2 2.7 2.9 13.2 29.0 

1', 	 I ! 
9 4.41 30513~112.5 1. 7 l.4 I 0.7 0.41 0".,' 0.9 1.8, 2.3 2.5 2.8 11 29.0 

10 t,.8 I 3.9 3.5 2.9 I 2.1 1.81 1.1 I 0.8 0.4 0.5 1.411.9 2.1 2.4 11 29.8 

11 5.014.113.7 \ 3.112.~ 2.0 1.3! 1.~ 1 0•6 . 0 ..3,1..211.7 1.9 2.2 1\ 30.6 
12 5.3 4.4 4.0 3.4,2.0 2.3 1.6 1..; I0.9 .; 0.9. 	1.4 1.6 \1.9 37.4i 

1 

13 6.. 2 1I 5.3 i4.. 9 14.3 i 3.5 I 3. 2 I 2.5 I 2. 2 1.8 1.4 1.2 0 • 9 o. I 0.5 0 • 7 11.0 1I 39.6 
14 6.7 $.8 5.4 4.8 r 4.0 13.7 3..0 2.7 2.3 1.9 1.7 1.4 0.5 • ,0 .. 2 10.5 I 44.6 

15 6.9 I 6.0 5.6 5.0 4.2 ,.9 1 302 2.9' 2.5 2.1 1.9 1.6 0.7l0.2 o. 0.3 47.0 
I I I I 	 l' 

1 

I IU16 	 7.2 I 6.3 15.9 5.3 hS 4.. 2j3.5 3.21 2.8 2.4 2.2 ~1.9_ ~-=-0JlU~_~~j_~__l"~;';~,,,,", 
DISPERSION 637.0 

BUS NO. 330 PONT VIAU - DuVERNAY MATRIX OF DISTANCE IN 1ITLES 	 ROUTE: A .. 	 • 
l=! 
•
El' 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 TOT.tU.. 

1 
2 
~ 
0.9 

0.9 1..5 
~ 0.6 

108 
0.9 

201 
1.2 

2.5 
1.6 

2.7 
1.8 

3.0 
2.1 

3.2 
2.3 

3.7 
2.8 

3.8 
2.9 

4.0 
3.1 

4.3 
3.4 

h.5 
306 

4.6 4.8/5,,1
3.7 3.9 402 

5.4 57.9 
4.5 43.5 

3 
4 

1.5 
1.8 

0.6 ~ 0.3 
0.9 0.3 ~ 

0.6 
0.3 

1.0 
0.7 

1.2 
0.9 

1.5 
1.2 

1.7 
1.4 

2.~ 
1.... 

2.3 
2.0 

2.5 
2.2 

2.8 
2.5 

3.0 
2.7 

_3.1 
2.8 

3.3 I 3.6 
3.0 3.3 

3.9 3~.1 
3.6 1 3-.5 

5 
6 

7 
8 

2.1 
2.5 

2.7 
3.0 

1.2 
1.6 

1.8 
2.1 

006 
1.0 

1.2 
1.5 

0.3 ~R 0.4 0.6 0.9 
0.7 0.4 ~ 0.2 0.5 

0.9 0.6 0.2 ~ 0.3 
1.2 0.9 0.5 0.3 ~ 

1.1 
0.7 

0.5 
0.2 

1.6 
1.2 

l.0 
0.7 

1.7 
1.3 

1.1 
0.8 

1.9 
1.5 

1.3 
1.0 

2.2 
108 

1.6 
1.3 

2.4 
2.0 

1.8 
1.5 

2.5 2.7 
2.1 2.3 

1.912.1 
1~6 1.8 

3.0 3.31 2~.~ 
2.6 2.9 

1 
2).~ 

2.4 2.711 24.1 
2.1 2.4' 22.9 

9 
10 

3.2 
3.7 

2.3 
2.8 

1.7 
2.2 

1.4 
1.9 

1.1 0.7 
1.6. 1.2 

0.5 
1.0 

0 0 2 ~ 0~5 
0.7 0.5 ~~ 

0.6 
0.1 

0.8 
0.3 

1.1 
0.6 

1.3 
0.8 

1~ i 1.6 
0.911.1 

1 ..9 2.2 22.5 
1.4 1 ..7 22., 

11 
12 

3.8 
4.0 

2.9 
3.1 

2.3 
2.5 

2.0 
2.2 

1. 7 
1.9 

1.3 
105 

1.1 
1.3 

0.8 
1.0 

0.6 
0.8 

0.1 ~ 0.2 
0.3 0.2 ~ 

0.5 
0.3 

0.7 
0.5 

0.8 
0.6 

1.0 
0.8 

1.3 
1.1 

1..6 
1~ 

22.7 
23.5 

13 
14 

4.3 
4.5 

304 
3.6 

2.8 
3.0 

2.5 
2.7 

2.2 
2.4 

1.8 
2.0 

1.6 
1.8 

1.3 
1~5 

1.1 
1.3 

0.6 
0.8 

0.5 
0.7 

0.3 
0.5 
~ 0.2 
0.2 ~ 

0.3 
0.1 

0.5 
0.3 

0.8 
0.6 

1.1 
0.9 

25.3 
26.9 

IS 
16 

4.6 
4.8 

307 
3.9 

3.1 
3.3 

2.8 
3.0 

2.5 
2..7 

2.1 
2.-3 

1*9 
2.1 

1.6 
1.8 

1.4 
1.6 

0.9 
1.1 

0.8 
1.0 

0.6 
0.8 

0.3 
0.5 

0.1 
0.3 
~ 0.2 
0.2 ~ 

0.5 
0.3 

0.8 
0.6 

2709 
30.3 i 

17 
18 

5.1 
5.4 

4.2 
L.5 

3.6 
3.9 

3.3 
3.6 

3.0 
3.3 

2.6 
2.9 

2.4 
2.7 

2.1 
2.4 

1.9 
2.2 

1.4 
1.7 

1.3 
1.6 

1.1 
1.4 

0.8 
1.1 

0.6 
0.9 

0.5 
0.8 

0.3 ~~ 34.5 
0.6 0.3 • 8J~;~'~ 

- --_._--------- D!_~~~~~g_~_~ ___ ?44. 2 I 

BUS NO. 30. LAVAL DES RAPIDES {EAST) MATRIX OF DIST.WCg IN - ~tJLES ROUTE: B 

\:! 
-.1
• 



1 2 3 4 5 6 7 8 9 10 11 	 12 13 ,14 15 16 TOTAL 

1 	 1.3 1.4 1.5 1..6 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.'1 2.6 26.8I 
2 1.1 1.2 1.3 1.4 1.6 1.7 1.8 	 1.9 2.0 2.1 2.2 2.3 2.4 24 0 0 

3 1.0 0 •8 1 0• 0.4 0.5 0.6 0.8 0.9 1.0 	 1.1 1.2 1 1 •3 1 1•4 1 1., 1 1•6 11 14.,1 

4 1.3 t 1.1 0.3 	 0.2 0.3 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 103 1104 

5 1.411.21 0.4 0.1 0.4 0.5 I1 0.6 0.7 0.8 I0,,911.0 11el\ 1.2 11 10•6 
6 1 ..5 11.3 ,0.5 0.2 0.3 O.U 0.5 0.6 0 .. 7 I 0.. 8 0.9 1.0 1.1 10.0I 

7 1.61' 1.41 0.61 0•3 0.2 0.1 	 0.31 0.4 0.5 0.6 00710.81 009\ 1.0 11 09.6 
8 1.8 1.6 0.8 0.5 0.4 0.3 	 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 09.2 

9 1.911.71 0.9\ 0.6 0.'10.4 0.3 0.1 o':'RL 0.1 0.2 0.3 0.4\ 0.'\ 0.6 I 0.7 11 09.2 
10 2.0 1.8 1.0 0.7 0.6 0.5 0.4 0~2 0.1 I~ 0 ..11 0.2 0.3 	 0.4, 0., 1006 : 09.4 

11 2.1 /1.911.1 1°.810.7 , 0.61 0 ..5 10.3 /°.210.1 0.2 	I' 0.31 0 •4 10•5 I1 09.8 
12 2.2 2.0 1.2 0.9 0.8 0.7 10.6 10.4 0.3 10.2 0.1 0.2 0.3 0.4 10.4 

13 20 3/2.1\1.3 11.0 I0.91 0.8 I 0.7 ! 0.'1 0.L. 
I 

0.3 0.2 0 ..2 I0.3 11 11 ..2 
14 	 2.4 2.2 1.5 I 1.1 1.0 0.910.8 10.6 0 .. 5 0.4 0.3 0.1 10.2 12.2 

1 13 •415 2"'12.31 1 .r; 1 1•2 11.1 1 1•0 I 0.9 I0.71 0•6 0.5\ 0.4 0.3 0.2 	 11 
16 	 2.6 2.4 1.6 1.3 1.2 1.1 1.0 I 0.8 0.7 0.6 0., 0.4 0.3 0.2 14.8 

DISPEHSION 206.5 

BUS NO. 42. LAVA!.. DES RAPIDES (illEST) MATRIX OF DISTANCE IN MILES 	 ROUTE: C 

I:! 
(Xl

• 

http:2"'12.31
http:1.911.71
http:00710.81
http:1.411.21


1 2 3 4 5 6 7' 8 9 10 11 12 13 14 15 16 17 18 TOTAL 

2.0 2.5 3.2 4.7 5.1 5.2 ,~3 5.5 5.7 5.9 6.3 6.7 7.0 7.1 1.4 1 82•0 
1.1 1.6 2.3 3.814.2 4.,') 4.4 4.6 4..8 5.0 5.4 ,.8 6.1 6.21 60' 61.6 


311., 1.113.2 3.6 3.7 3.8 4.0 4.2 4.4 4.. 8 5.2 ,., 5.61,.91159.2

4 2.0 0., 1.2 	 2.7 3.1 3.2 3.3 3.5 3.7 3.9 403 4.7 ,.0 S.l ,.4 153.3 

1 

'12.511.6/1.0 	 2.1 2.8 3.0 3.2 3.4 3.8 4.2 4.5 4.6 4..9 48 .. 2 
6 3..2 2.3 1.1 	 2.0 2.1 2..3 2.., 2.7 3.1 3..5 3.8 .3.9 4.2 42.,6 

71 4•1 13.1:3 3•2 1 2.7 ',2.2 1.5 	 0.,\ 0.6 0.8 '\1 ..0 1.2 1.6 2.0 2..3 2.4 2.7 33 .. 61 
8 ~.1 4.2 

'1 

3.6 J.l 2.6 1.9 I 0.4 0.1 i 0.2 0 ..4 0.6 0.8 1.2 1.6 1..9 2.0 2.3 I 32.0 


9 1,.214.313.7/3.212.7/2.0 I 0.5 0$ I 0.1 0.3 0.5 0.7 1.1 1.5 1.8 1.9 2..2131.8' 

10 ·5.3 4.4 3.8 3.3 2.8 2.1 0.6 0.1 0.2 O.h 0.6 1 ..0 1.4 1•.71 1.8 2.11131.8 

1 32•211 1,.514.614.0 /3.5 13.0 12.310.810.4/0.3 0.2 	 0.8 1 .. 2 1.5 1..6 1 ...911
125.7 	4.8 402 3..7 3.2 2.5 1.0 0.6 0.5 0.4 0.2 I .. 0.6 1.0 11.3 1.4 1~7 33.0i 

,I I I13 15.915.0 14.413.913.412.711.21 0 ..8/ 0.71 0 .. 6 0.4 0.2 o. 0.4 0.8 1...1 1 .. 2 1 ..5 34.2 
14 6.3 5.4 4.8 4.3 3.8 3.1 1.6 I 1.2 1.111.0 0.8 0.6 0.4 0.4 0.7 0.8 1.1,37.4 

15 i607\5.8 1 5•2 14•7 \4.,2 130'1200 /1.61 1 .'11.4 102 1.0 I 0.8 004 o. 0.3 0 ..4 O.7! 41.4 
16 1.0 6.1 ,., 5.0 4.5 I .3.B 2.3 1 ..9 1.8 11.7 I., 1 ...3 I 1.1l:0.7 I 0.3 0.1 0.4 145 •0rl 

1717.1 16.2\5.6/5.11406 j 3.9/2.4 ! 2.0 11.9 ..[1.8 1.6 l.4j 1.2 o.alo.4 0•.11 0 I 0.3 Il46,,4
18 	 .7.4 6.5 5.9 5., 4.9 u.2 2•.712.3 I 2.2 2.1 109 I.', ~~ ~~_r.. _~:_~. _~_:~I 0.) 0 51.2 

DISPERSION 80209 

BUS NO. 26. ~T.: DQRO~ 1t4.TRIX OF DISTANCS IN HlLES 	 ROUTE: D 
•. w • .,,,.,m,., .,..fiwt a ·0........ IIUIi'OIilIIoioII 	 ilIW"t',I\;;·rw..rao. 
 t:: 

'0
• 

http:14.413.913.412.711.21


''''iW'~'''''III'*......r: 

1 2 3 4 5 6 7 8 9' 10 11 12 13 14 TOTAL 

1 
~ 

b~ 0.1 0.7 1.2 1.5 1.8 2.1 2.3 2.7 3.1 3.4 3.8 4.6 4.9 32.2 

2 0.1 0.6 1.1 1.4 1.7 2.0 2.2 2.6 3.0 3.3 3.7 4.5 4.8 31.0~ 
3 0.7 0.6 1.1 1.4 1..6 2.0 2.4 2.7 3..1 3.9 4.2 25.0hr.R 0.5) 0.8 

I 

4 1.2 1..1 0.5 ~Q 0.3 0.6 0.9 1.1 1..5 1.9 2.2 2.6 3.4 3.7 21 .. 0 

5' 1.5 1.4 0.8 o • 3 
-'" 

1'''0';;0 0.3 0.6 0.8 1.2 1.6 1.9 2.3 3.1 I 3.4 I 19.2 
6 1.8 1.7 1..1 0.6 I 0.3 '-'0,,0 , 0.3 0.5 0.9 I 1..3 1..6 I 2.0 2.8 3.1 18.0 

O.;~~ I
7 2.1 2.0 1.4 0.9 I 0.6 0.2 0.6 I 1.0 1.311.7 2.5 2.8 117.4 
8 2.3 2.2 1.6 0.5 0.2 0.4 I 0.8 1.1 1.5 2.3 2.6 17.41.1 0.8 ~ I 

~, I I I
9 2.7 2.6 2.0 1.5 1.2 0.9 0.6 0,,4 d;o'i 0.4 0.7 1.1 1.9 2.. 2 18.2 I 

10 3.1 3.0 2.4 1.9 I 1..6 1.3 1..0 0.8 0.4 I~.O 0.3 0.7 1.5 1.,8 19.8 i 
. '-~ 

11 3.4 3.3 2.7 2.2 1.9 1.6 1.3 1.1 0.7 0.3 'o~'R.. 0.4 1.2 IS 21.6 
12 3.6 3.7 3.1 2.6 2.3 2.0 1.7 1.5 1.1 I 0.7 0.4 '~\ 0.8 1.J:, 24 ..8 

I 
I13 4.6 4.5 3.9 3.41 351 2.8 I 2.5 I 2.] 1..9 1.5 1.2 0.8 ~ I 32 ..8 

14 4.9 4.8 4.2 3.7 ! 3.4 3.1 2.8 2.6 2.2 1.8 1~5 1.1 0.3 ~ l 36..4 I 

DISPERSION 334.8,------_._-, 

BUS NO. 32. SJ.; ,tSON HAVRE DES :rr~ MATRIX OF DISTM~CE IN MILES ROUTE: E 
m'lt 'I' __ 'CW 1 ---rrt. 

I-' 

~ 
• 



1 2 3 4 .5 6 7 8 9 10 11 12 13 14 15 16 17 TOTAL 


1 ~ 0.8 1.1 1.2 1.3 1.5 1.6 1.7 1.8 2..0 2.1 2.2 2.3 2.6 2.8 3.0 28.1 

26 .. 62 0.1 0.7 1.0 1.1 1.2 1.4 1.5 1.6 1 .. 7 1.9 2.0 2.1 2.2 2.5 2",7 2.9~ 

0.8 0.4 0.5 0.7 0.8 0..9 1.0 1 ..2 1.3 1.4 1 ..5 1.8 2.0 2.2 17.53 0.7 ~,{~3 1.9 14.24 1.1 1.0 0.3 0.1 0.2 0.4 0.5 0.6 0.7 0.9 1.0 1.1 1.2 1.5 1.7
..0" 

5 1.2 1.1 0.4 0.1 
~, 

0';0.. ~.l 0.3 0.4 0.5 0.6 0.8 0.9 1.0 1.1 104 1.6 1.81· 13 ..3 
1 ..7 . 12.66 1.3 1.2 0.5 0.2 O.l. 0 .. 2 0.3 0.4 0.5 0.7 0 ..8 0 .. 9 1.0 1.3 1.5'"~ 

0.2 '~, 0.1 0.3 0.L. 0.6 0.7 0.8 0.9 1 .. 2 1.4 1.6 12.57 1.5 1.4 0.7 0.4 0.3 
8 1.6 0.8 0.4 0.3 0.1 "0 0 0.1 0.4 0.5 0.6 0.7 1.0 1..2 1.4 11.31.5 0.5 ..,~, 0.2 

9 1.7 1.6 0.9 0.6 0.5 o.h 0.3 0.1 O;Q. 0.1 0.3 0.4 0.5 0.6 0.9 1.1 1.3 11.3 
0.1 "0",0 0.2 0.4 0 .. 5 0.8 . 1.0 1.2 11.410 1.8 1 ..7 1.0 0.7 0.6 0.5 0.4 0.2 0.3 

" ., I 
11 20 0 1.9 1.2 0.9 0.8 0.7 0.6 0.4 0 ..3 0 .. 2 d~Q 0.1 0.2 0.3 0.6 0.7 0.9 11.8 

0.8 12.312 2.1 2.0 1.3 1.0 0109 0.8 0.7 0.5 0.4 0.3 0.1 '-0 0 0.1 0.2 0.5 0.6 
~ 

13 202 2.1 1.4 1.1 1 ..0 009 0.8 0.6 065 0.4 0.2 0.1 O'i>Q 0.1 0.4 0.5 0.7 13.0 
0.6 0.5 0.3 0.2 0.1 'O~ 0.3 0 ..4 0.6 13.914 2.3 202 1.5 1.2 1.1 LO 0.9 0 .. 7 

0.8 0.6 0.5 0.4 0.3 r--O'-trQ 0 .. 2 0.4 170415 206 2.5 1.8 1.5 1.4 1.3 1.2 1.0 0.9 
0.2 '~ 0.2 18.816 2.8 2.7 2.0 1.7 1.6 1.5 1.4 1.2 1.1 1.0 0.7 0.6 0.5 0.4 

22.617 3.0 2.9 2.2 1.9 1.8 1.7 1.6 1 ..4 1.3 1.2 0.9 0.. 8 0.7 0.6 0.4 0.2 ~ 
~11t-

DISPERSION 268.6 

ROUTE: F:MATRIX OF DISTANCE IN MILESBUS NO. 55. PERRON-7th - 9th -* .... '.._,...... 'W

t-' 

~ 
• 



..., 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 TOTAL I

j 

1 ~ 0 ..9 1.3 1 ..6 1.7 1.9 2.2 2.3 2.4 2.5 2.6 2.7 2.8 25.8 i~ 0.8 
2 0.1 O. 0.7 0.8 1.2 1.5 1.6 1.8 2.1 2.2 2.3 2.4 2.5 2.6 2.7 24.5 I 
3 0.8 0.1 ~ 0.5 0 .. 8 0.9 1.1 1.4 1.5 1.6 1.7 1.8 1.9 2.0 \16.8 
4 0.9 0.8 0.1 ~. 0.4 0.1 0.8 1.0 1.3 I 1.4 1.5 1.6 1 .. 7 1..8 1.9 I 15.9 

il 
5 1.3 1.2 0.5 0.4 0.4 0.6 0.9 1.0 1.1 1 .. 2 i 1.3 1.4 1.5 1 13 •1~~ 6 1.6 1.5 0.8 0.1 0.3 0.1 0.3 0.6 0.7 0.8 0.9 1.0 1.1 1.2 i 11.6 

1 1.1 1.6 0.9 0.8 0.4 I 0.1 ~ 0.2 0.5 0.6 0.1 0.8 0.9 1.0 1.1!ll1.3 
8 1.9 1.8 1.1 1.0 0.6 0.3 0.2 ~ 0.3 0.4 0.5 0.6 0.7 0.8 0.9[1 11.1 

9 2.2 2.1 1.4 1.3 0.9 0.6 0.5 0~3 ~ 0.1 0.2 0.3 0.4 0.5 0.6: 11...4 
10 2.3 2.2 1.5 1.4 1.0 0.7 0.6 0 ..4 0.1 ~ 0.1 0.2 0.3 0.4 0.5 11 .. 7 

11 2.4 2.3 1.6 1.5 1 ..1 0.8 0.7 0.5 0.2 0.1 ~" 0.1 0.2 0.) o.h 112.2 
12 2.5 2.4 1.7 1.6 1.2 0.9 0.8 0.6 0.3 0.2 0.1 ~ 0.1 0.2 0.3111209 

i I 

13 2.6 2.5 1.8 1.7 1.3 1.0 0.9 [0.7 0.4 0 ..3 0.2 0.1~ 0.1 0.21 13 •8 
14 2.7 2.6 1.9 1.8 1.4 1.1 1.0 0.8 0.5 0.4 0.3 0.2 0.1 0.1 14.9 ~ 
15 2.8 2.7 2.0 1.9 1.5 1.2 1.1 0.9 0.6 0.5 O.L. 0.3 0.2 0.1 ~J 16.2 

DISPEESION 223.2 
---~---- .. -.-.---.--.-~-- -'~-- ..-

BUS NO. 38. NO'I'RE DAME Y~TPXI OF DISTANCE IN MILES ROUTE: G 

I-' 

N 


•
N 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 TOTAL 

1 0.9 
0.8 

1.3 
102 

1.6 f 1.7 r 
1.5 1.6 

1.9 1 
1.8 

2.2 I 2.3 r 2.41 
2.1 I 2.2 2.3 

2.5 r 
2.4 

2,,6 r 2. 7 f 
2.5 2.6 

2.811 25 .. 8 
2.7 2405 

31 0.8 0.5 0.8 0.9 1.1 1.4 1.5 1.6 1.7 1.8 1.9 2.011 16,,8 
4 0.9 I 

5 11.3 I 1.2 I 0.5 

0.4 0.7 0.8 1.0 

0.6 

1.3 

0.9 

1.4 

1.0 

1.5 

1.1 

1.6 

1.2 

1.7 

1.3 

1.8 1.9,15.9 

1.4 I 1.5 11 13 _ 1 
6 1.6 1.5 I 0.8 0.7 0.3 0.6 0.7 0.8 t 0.9 1.0 1.1 1.21111.6 

71 1•7 I 1.6 I 0~9 I 0.8 I 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.111 11•3 
8 1.9 1.8 1.1 1.0 0.6 0~3 0.4 0.5 0.6 0.7 0.8 0.9 11.1 

912.2 I 2.1 11.411.31 
10 2.3! 2.2 . 1.5 1.4 

0,,91 
1.0 

0.61 
0.7 

0.5 
0.6 

0.2 
0.1 

0.3 
0.2 

0.4 
0.3 

0.5 
0.4 

0.. 61111.4 
0.51111.7 

1112.4 I 
12 2.5 

2.3 \1.6 1 1e51 
2.4 1.7 1.6 

0.81 
0.9 

0.7 I 0.5 I 0.2 
0.8 I 0.6 0.3 

0.1 
0.2 

0.2 
0.1 

0.411 12•2 
0.3 .12.9 

1312.61 
14 2.7 

2.5 11.8j1.7l
2.6 1.9 1.8 

1 .. 0 
1.1 

0.9 
1.0 

0.7 
0.8 

0.4, 
0.5 

0.3 
0.4 

0.2 
0.3 

15 2.8 0.2 

DISPERSION 223.3 

BUS NO. 
..., 

40.. NOTRE DA.!,lE 
r 

MATRIX OF DISTANCE IN Mn.ES 
J • , 

ROUTE: G 
$ 

I-' 
N 
\oJ
• 



1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 TOTAL 

008 0.9 1.3 1.5 1.7 1.9 2.2 2.4 2.5 2.6 2.71 2.8 2.9 2603 
0.8 1.2 1.4 1.6 1.8 2.1 2.3 2.4 2.5 2.6 2.7 2.8 25.0 

310.8 0.7 0.9 1.111.4 1.6'11.7\1.8\1.912.°\ 2011117.3 
4 0.9 0 0 8 0.6 0.8 1.0 1.3 1.5 1.6 1.7 1.8 1.9 2.0 16.4 

'11.31 1.2\ 0.5 0.4 0.6 0.9 1..1 1.2 1.3 1.4 1.5 1..61113.6 
6 1.5 1.4 0.7 0.6 0.4 0.7 0.9 1.0 1.1 1.2 1.3 1.41 1206 

71 107 1 1.61 0.91 0.81 0.41 0.2 0.5 0.7 0.8 0.9 1 ..0 1.1 1 •.211 12•0 
8 1.9 1.8 1.1 1.0 0.6 0.4 0.3 0.5 0.6 0.8 0.8 I 0.9 1 1.0,11.8 

912.21 2.1 I 1.4 I 1.3 I 0.9 0.7 0.5 0.3 0.3 0 .. 4 0.5\ 0.6 I 0.711' 12.1 
10 2.4 2..3 1.6 1.51 1.1 0.9 0.7 0.5 0.1 0.2 0.3 0.4 I 0.5 I 12.7 

1112.51 2.4\ 1.7 I 1.61 1.2 1.0' 0.8\ 0.6 1 0 ..3 0.21 0.3 0.41 13 •2 
12 2..6 2.5 1.8 I 1.7 1.3 

11 

1~1 0.9 0.7 I 004 0.1 0.2 0.3 113.9 

2.61 1 ..9! 1.8 1 1 .. 4 I 1.21 1.0 I1 0.8 0.51 0.3 0.1 0.2 1\14.8 
2.7 2.0 1.9 1.5 I 1.3 1.1 0.9 

11' 

0.6 1 0.4 0.1 i 1 15..9 

1.41 1.2 0.5 I 0.2 
, !ill 

DISPERSION 234u8 

BUS NO. 45.. NOTRE DAME YATRIX OF DISTANCE L'f MILES ROUTE: G 

I-' 

~ 
• 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 TOTAL 

1 ~ 0.9 1.0 1.3 1.5 1.7 1.9 2.2 2.3 2.4 2.5 2.7 2.8 2.9 I1i 26.2 
2 0.1 o. 0.8 0.9 1.2 1.4 1.6 1.8 2.1 2.2 2.3 2.4 2.6 .2.7 2.8 . 24.9 ~ 
3 0.9 0.8 ~ 0.4 0.6 0.8 1.0 1.3 1.4 1.5 1.6 1.8 1.9 2.0 16.~ 

1.0 0.1 o.4 0.9 ~ 0.3 0.5 0.7 0.9 1.2 1 .. ) 1.4 1.5 1.7 1.8 1.9 15.2 
I 	 I 

5 1.3 1.2 0.4 0.3 0.C~.2 0.4 0.6 0.9 1.0 1.1 1.2 1.4 1.5 1.61 13.1 
6 1.5 1.4 0.6 0.5 0.2 O~ 0.2 0.4 0.7 0.8 0.9 1.0 1.2 1.3 1.4 12.1 

~" 7 1.7 1.6 0.8· 0.7 0.4 0.2 0.~'~2 0.5 0.6 0.7 0.8 1.0 1.1 1.2 11.5 
8 1.9 1.8 1.0 0.9 0.6 0.4 0.2 ,~, 0.3 0.4 0.5 0.6 0.8 0.9 1.0 j 11.3 I 

9 2.2 2.1 1.3 1.2 0.9 0.1 0.5 0.3 I'~ 0.1 0.2 0.3 0.5 0.6 0.11111.6 
10 2.3 2.2 1.4 1.3 1.0 0.8 0.6 0.4 0.1 ~ 0.1 0.2 	 0.4 0.5 0.6111.9 

! 

11 2.4 2.3 1.5 1.4 1.1 0.9 0.1 0.5 I 0.2 0.1 ~ 0.1 	 0.3 0.4 0.5112.4 
12 	 2.5 2.4 1.6 1.5 1.2 1.0 0.8 0.6 0.3 0.2 0.1 ~~ 0.2 0.3 0.4 13~ 

I ~, I
13 2.7 2.6 1.8 1.7 1.4 1.2 1.0 0.8 0.5 0.4 0.3 0.2 O~ 0.1 0.2 14.9 
14 2.. 8 2.7 1.9 1.8 1.5 1.3 1.1 0.9 0.6 0.5 0.4 0.3 0.1 ~ 0.1 16.0 

15 	 2.9 2.8 2.0 1.9 1.6 1.4 1.2 1.0 0.7 0.6 0.5 004 0.2 0 ..1 ~~!~ 
DISPERSION 227..6 

w __________________________________________ ."" I 
BUS NO.. 50.. NOmE DAME MATRIX OF DISTANCE IN MILES 	 ROUTE: G 

Mh-::7rCM ,r__=.·."u .....".-	 ------'.~...-....---..-- -.... .. 
t-' 

~ .. 



,-...... -,",,>,,- ............,... -,."".~--.- .• -."'~-~-._ ...."' ....-.- , .. , .. -.----'........--........ - .....-.~.---,---.....,""'~' ......~, 


1 2 3 4 5 6 7 8 9 10 11 TOTAL 


1 I 0.1 0.5 0.8 0.9 1.0 1.1 102 1.3 1~ 1.6 11 09.9 


2 	 0.4 0.7 0.8 0.9 1.0 1~ 1.2 1.3 1.5 09.0 

3 0.5 I 0.4 	 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.1 I 06.2 

4: 0.8 i 0.7 	 0.1 0.2 0.3 0.4 0.5 0.6 0.8 I 04.7 

0.9 I 0.8 I 0.4 0.1 	 0.1 0.2 0.3 0.4 0.5 I 0.7 H 04.45 

6 1.0 I 0.9 I 0.5 I 0.2 	 0.1 0.2 0.3 0.4 I 0.6 I! 04.3 

7 1.1 I 1.0 I 0.6 I 0.3 0.2 0.1 	 0.2 0.3 I 0.5 11 04.4 

8 1.2 I 1.1 I 0.7 I o.h 0.3 0.2 	 0.1 0.2! 0.4 H 04.7 

9 1.3 I 1.2 I 0.8 I 0.5 O.h 0.3 I 0.2 0.1 	 0.1 0.31' 05.2 

10 1.4 I 1.3 I 0.9 I 0.6 0., 0.4 I 0.3 0.2 	 0.211 05.9 

11 	 1.6 I 1.5 I 1.1 I 0.8 0.7 0.6 I 0.5 0.4 0.3 0.2 O~~ 
DISPERSION 66.4 

BUS NO. 61. McKm~ZIE. MATRIX OF. DISTANCE IN MILES 	 ROUTE: H 
= 

I-' 
N 

•
0"



1 2 3 4 $ 6 7 8 9 

1 0.1 0.$ 0.8 1.1 1.2 1.3 1.4 1.$~ 
2 0.1 0.4 0.7 1.0 1.1 1.2 1.3 1.4 ~ 
3 0.$ 0.4 0.3 0.6 0.7 0.8 0.9 1.0~ 
4 0.8 0.7 0.3 0.3 0.4 0.$ 0.6 0.7~ 
$ 1.J. 1.0 0.6 0.3 0.1 0.. 2 0.3 0.4~ 
6 1.2 1.1 0.7 0.4 0.1 0.1 0.2 0.3~ 
7 1.3 1.2 0.8 0.5 0.2 0.1 ~ 0.1 0.2 

8 1.4 1.3 0.9 0.6 0.3 0.2 0.1 0.1~ 
9 1.5 1.4 1.0 0.7 0.4 0.3 0.2 0.1 ~ 

10 1.6 1.5 1.1 0.8 0.. 5 0.4 0.3 0.2 0.1 

11 1.8 1.7 1.3 1.0 0.7 0.6 0.$ . 0.4 0.3 

12 2.0 1.9 1.5 1.2 0.9 0.8 0.7 0.6 0.5 

10 11 12 TOTAL 

1.6 1.8 2.0 13.3 

1.$ 1.7 1.9 12.3 

1.1 1.3 1.$ 09.1 

0.8 1.0 1.2 07.3 

0.$ 0.7 0.9 06.1 

0.4 0.6 0.8 05.9 

0.3 0.$ 0.7 05.9 

0.2 0.4 0.6 06.1 

0.1 0.3 0.5 06.5 

0.2 0.4 07.1~ 
0.2 ~ 0.2' 08.7 

0.4 0.2 10.7~ 
DISPERSION 99.0 

BUS NO.. $. SOUVENIR. MATRIX OF DISTANCE IN Mn.ES ROUTE: J 
I-' 
I\) 

• 
-.l 



1 2 3 4 5 6 7 8 9 10 II 12 TOTAL 

1 ~ 0.1 0.5 0.8 1.0 1.2 1.3 1.4 1.5 1.6 1.8 1.9 13.2 

2 0.1 ~ 0.4 0 .. 7 0.9 1.1 1.2 1.3 1.4 1.5 1.7 1.8 12.1 

3 

4 

0.5 

0.8 

0.4 

0.7 

~ 0.3 0.5 

0.3 'A 0.2 

0.7 

0.4 

0.8 

0.5 

0.9 

0.6 

1.0 

0.7 

1.1 

0.8 

1.3 

1.0 

1.4 

1.~ 

08.9 

07.1 
! 

5 1.0 0.9 0.5 0.2 ~ C.3 0.4 0 .. 5 0.6 0.8 0.9 06.3 

6 1.2 1.1 . 0.7 0.4 0.2 ~ 0.1 0.2 0.3 0.4 0.6 0.7 05.9 

7 1.3 1.2 0.8 0.5 0.3 0.1 ~~ 0 .. 2 0.3 0.5 0.6 05~9 

8 1.4 1.3 0.9 0.6 0.4 0.2 0.1 o. 0.1 0.2 0.4 0.5 06.1 

9 1.5 1.4 1,,0 0.7 0.$ 0 ..3 0.2 0.1 ~ 0.3 0.4 06.5 

10 1.6 1.5 1.1 0.8 0.6 0.4 0.3 0.2 0 ..1 ~ 0.2 0.3 07.1 

11 1..8 1.7 1.3 1.0 0.8 0.6 0.5 0.4 0.3 0.2 ~ 0.1 08.7 

12 1.9 1.8 1.u 1.1 0.9 0.7 0.6 0.5 0.4 0.3 0.1 ~ 09.7 

DISPERSION 97.5 

BUS NO.. 12.. SOUVENIR. MATRIX OF DISTANCE IN MILES ROlY£E: J 

I-' 

~ 
• 



.. ,,';....,~_,~'-'~._.,...... -..:.._<___.k_·__~"".;.;, -..._~, .... _ ....t~~"'"-"_"._ ..";_,,,____ .A'-""..\.J;;':"",,,,",-~,,~ ~~,;"";"'J.:""......J~_~_~"••.,,;-,"-,,;..~<~;., ...~:""'''-.l..4.':'i.:: ___ ,~~"";';;"~~:,);.,:";~:.::':"~" ' 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 TOTAL! 

1 
2 
~ 
0.9 ~ 

1,,3 
0.. 4 

1 ..6 
0.7 

1.8 
0.9 

1.9 
1.0 

2.3 
1.4 

2.7 
1.8 

3.2 
2.3 

3.3 
2..4 

3.5 
2.6 

3.6 
2.7 

4.1 
3.2 

4.4 
3.5 

4.7 
3.B 

5.4 
4.5 

5.7 
4.B 

50 ..4 
3609 

3 
4 

1.3 
1.6 

0.4 ~ 0.3 
0.7 0.3 ~ 

0.5 
0.2 

0 .. 6 
0.3 

1.0 
0.7 

1.4 
1.1 

1.9 
1.6 

2.0 
1. 7 

2.. 2 
1.9 

2.3 
2.0 

2.8 
2.5 

3.1 
2.8 

3.4 
3..1 

4.1 
).8 

4.4 I 
4.1 

31.? 
28.4 

~ 1.8 
109 

0.9 
1.0 

0.5 
0.6 

0.. 2 ~ 
0..3 0.1 ~ o 0.50.4 

0.9 
0.8 

1041 1.5
1.3 1.4 

1.7 
1.6 

1.8 2.3 
1.71 2.2 

2.6 
2.5 

2.9 
2.8 

3.6 
3.5 

3.9 
3.8 

25.8 
25.9 

7 
8 

9 
10 

203 
2.7 

3 .. 2 
3..3 

1,,4 
1.8 

203 
2.4 

1.0 0.. 7 "0.5 
1.4 1.1 0.9 

1.9 1.6 1.4 
2.0 1.7 1.5 

0.4 ~ 
0.8 0.4 

1.3 0.9 
1.41.0 

0.4 0.9 1 1.0 1.2 1.311.8 
~ 0.5 0.6 0.8 0.9 1.4 

0.5 ~~ 0.3 0.4 0.9 
0.6 0.1 0 .0.2 0.3 0.8 

·2.1 
1.7 

1.2 
1.1 

2.4 
2.0 

1.5 
1.4 

3.1 
2.7 

2.2 
2.1 

3.4 
3.0 

2.5 
2.4 

23.9 
22.7 

I 22.2 
22.3 

11 
12 

13 
14 

15 
16 

3.5 
3.6 

4..1 
4.4 

4.7 
5.4 

2.6 
2.7 

3.2 
3.5 

3.8 
4.5 

2.2 
2.3 

2.8 
3.1 

3.4 
4.1 

1.9 
2.0 

2.5 
2.8 

3.1 
3.8 

1.7 
1.8 

2.3 
2.6 

2.9 
3.6 

1,,611.2 
1.7 1..3 

2.2 1.8 
2.~ 2.1 

2.8 2.4 
3,.5" 3.1 

0.8 
0.9 

1.4 
1.7 

2.0 
2.. 7 

0.3 
0.4 

0.9 
1.2 

1.5 
2.2 

0.2 ~ 0.11 0.61 0.9
'0.3 0.1 ~ 0.5 0.8 

0.8 0.6 0.5 ~I 0.3 
1.1 0.9 0.8 0 ..3 ~ 

1.4 1.2 1.1 0.6 0.3 
2~1 1.9 1.8 1.3 1.0 

1.2 1.9 2.2 22.9 
1 ..1 1.8 2.1 I 23.4 

0.6 1..3 1 .. 6 26.9 
0.3 1.0 1..3 I 29.6 

~ 
! 

0.7 1.0 I 32.9 
0.7 ~ 0.3 42.0 

. 

17 5.7 h.B 4.4 4.1 3.9 3.8 3.4 3.0 2.5 2.4 2.2 2.1 1.6 1.3 1.0 0.3 ~. 46.5 • 

BUS NO. 24. RENAUD-VI~J!ONT 

, 

.«----
MATRIX OF DISTAJ'WE IN MILES_ 

DISPERSION I 514.4 In _________~ 

ROUTE: K. 

I-' 
I\) 
'0
• 



1 2 3 4 .5 6 7 8 9 10 1] 12 13 14 15 16 TOTAL 

1 fdbS 0186 346 ,09 56il'667I 6;71"752 857 922 977 n47 1267 1312 1337 11668 
2 16i23 0063 223 386 446 I 544 . 574! 629 734 799 854 1024 1144 1189 121h 09946'i 
3 10186 0063 323 383 481 511 1,66 671 736 791 0961 1081 1126 1151 ,09190 
4 0346,0223 163 223 321 351 406 511 576 631 0801 0921 0966 0991 07590 

51 0509l 0386 1 0323 163 L I060 158 1881 243 348 413 I 468 0638 07581' 08031 0838/1 06296 I 
6 0569 0446 I 0383 223 060 0 098 128\, 183 288 353! 408 0578 0698 I 0'{43 0768 I1 05926 

'7 0667 05L4 0481 321 158 098 030 I 085 190 2551310 0480 0600 I06451 0670 I05534' 8 0697 0574 0511 351 188 128 055 160 225 280 0450 0570 0615 I0640 05474 
I·j 9 0752 0629 0,66 I 406 2h3 183 085 055· 00 105 170 225.I 0395 I 0515 0560 0585 'I 05L74 

.10 08571 0734 0671 1511 348 288 190 160 1051 (lO 065[120 0290 IoUO 0455 0480 1056841 

11 I 0922 1 0799 1 0736/576'1 L13 353 255 225 110 065 000· 5 0345 0390 0415 I05944 
12 0977 0854 0791 631 468 408 310 280 225 120 055 0 0290 0335 0360 i 06274 

638 480 450 395 290 225 170 0165 01901107634 
758 600 570 5151410 1345 1290 e045 0070 08534 

15 1312 0165 0045 09374 
16 1337 0190 0070 09734 

DISPE."tSION 120516 

BUS NO. 33. PONT VIAU - DUVER.NAY MATRIX OF TIME IN SECONDS ROUTE: A 

~ 
• 



' "' " ' ~.__~_~___~ ."" ..._...~~.. _,,,,,,,_<_........ .....-.._..........~.. ,_:.....""""""~,,__ '""',"""""....___ .... ,__~--....___•__... ...... ...... ..._ ...... ,,,..,,.""~,_,__ ~'U....... ~_,"'_... .............- .......~,,:I••~.A.,j..:_~_1i........._I.. _~;
_ ""''''-''....,;...M...h..:.,._ 	 ,_"'... ""1';:,:1'::;;' 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1 0 08h 189 249 279 304 332 352 382 402 442 

2 084 0 105 165 195' 220 248 268 298 318 358 


3 1491 065 	 130 155 183 203 233 253 293 328/ 373\ 393 I 4151 435 i 460 11 4208 
4 189 i105 090 11, 143 163 193 213 253 288 333 353. 3751 3951 420 ,3728 


512491165 100 000 0 030 055~! 103 133 153 193 228 273 I293 I' 315 I3351 360 1113128
083 
6 279 195 130 090 030 ~ ,01025 053 073 103 123 163 198 243 263,285 30, 330,12888 


7 304 220 155 115 055 025 Ol~ 028 048 078 098 138 173 218 t 238 260 280 305 tl 2738 

8 1332 12481183 11431 083 I 053 028 0 020 I 050 070 110 145 190 I21012321 2521 2771: 2626 


9 1352 1268120311631103) 073 j oh8 ! 020 oSO 090 125 1701190 I1 2121 2321 2571' 2586 

10 382 298 233 193.133 103! 078 050 020 060 095 140.160 	 182 2021227 12586 

162111 1402 318 1253 1213 153 123 098 070 	 120 140 1 \' 182/ 207112626
112 442 358 293 253 193 163 138 110 080 100 \122 142 167 il 2786 

13 I Lt?? 393 3281288 228 198/173 145 125 065 08711071 13211 2996 
14 , 522 I438 373 333 273 243 218 290 170 ).40 020 I 042 062, 08711 3356 

15 154214581 393 I 353 293 263 1 238 210 190 160 140 100 065 0421 067\11, 3556 
16 564 480 415 I 375 315 285 260 232 212 182 162 122 087 042 020 045 I 3820 

435 jl 395 335 305 280 252 232 202 1e2 142 1071 062 042 020 025 !I 4100 
Ll60 ~20 360 330 305 277 2,7 227 207 167 132 087 0671 045 ," 'b?1:;~ 

DISPERSION 63808 

BUS NO. 30. Lp~lAL DES RA?IDES (EAST) MA:rRIX OF TIME IN SECONDS 	 ROUTE: B 
_ .... 7111 Me arjlliljl "ftlNW'. ....,.en a : -9 • TfpMW"U__ 	 ."....mr'., -em-

I-' 

~ 
• 



• ...-__ .~, ~~_'_---'-_._·_•• _n'", ·,, ___-.·__ ...~_..;.,; ..._"'.;',..;...,.. 'ooL"'~ .........__'~e~___'_~....... ""'O,.,""_____.,_,~, .•. ''''._~....,~...... 


1 2 3 4 5 6 	 1 8 9 10 11 12 13 14 15 16 TOT,AI. 

1 125 115 195 210 225 280 	 4220260 1 1 300 13251365\390 I 	420 14451470 11 
2 140 160 	 175 190 225 I 245 265 290 330 355 385 410 435 3730 

085 100 135 155 175 200 240 265 295 26503 I 125 	 320 I 345 11 
4 175 035 050 	 085 105 125 150 190 215 245 270 295 2150 

065 085 105 130 170 195 225 250 275 11 1990I 1951160 I070 	 015 1 030~ 210 175 085 	 OeQ 015 050 070 I 090 115 155 I180 210 235 260 1900 
I 

JI 225\190 1 
100 

I 0,0 I 030 I 
015 

1 0' 055 075 100 1401165 195 220 [245 11 1840 
260 225 135 085 065 050 035 040 065 105 

! 
1)0 160 I 185 210 1770 

070 055 045 1 085 	 17709 I 280 I2h511551105 I085 110 1 140 11651190 1I 
w 300 2~ 1~ 1~11~ 090 075 025 065 090 1120 145 170 1810 

li5 100 065 045 	 191011 I 325 1 290 /2001150 130 	 065 0951120 1145 11 
12 365 330 240 190 1170 155 140 	 105 085 025 I 055 080 105 2150 

130 110 090 065 025 235013 I 390 1 355 1 265 1 2151195 	. 180 165 055 I 080 Il 
14 420 385 295 245 225 210 	 195 160 140 

1 

120 095 055 0251 050 2650 

220 185 165 145 120 080 055 295015 I 445 1410 13201270 1250 235 
16 h70 LJ5 345 295 275 260 2h5 210 190 170 145 105 080 3300 

DISPERSION 39140-

~_;..:',....h~Jr,,;>.. ~._ 

BUS NO. 42. LAVAL DES RAPIDES (WEST) MATRIX OF TIME IN SECONDS 	 ROUTE: 0 
" 	 " 

I-' 
W 

• 
f\) 



--------~....... ......."""""...... 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 TOT.~ 

1 ~ 0 0141 262/329 411F 4961656[729174217721807[865\9 1997\1047\112211152\1247 1112697 
2 014 000 121 188 270 355 515 588 1 601 631 666 724 781[8560906 0981 1011 1076 10411 

31 02620121 0067149 234394 1467480 510\5451603 660 7350785108601089010955 'I 08717
4 032910188 0 00 082 167 327 400 413 443 478 536 593 668 071810793 0823 0888 I 08913 

'I; 04111027011149 0821 -9.Qi 085 245 318' 331 361!396 4.54 511)586 0636\ 07111 07h11 OB0611 07093 
6 049610355 2341670851'(; 160 233 246 276 311 369 4261501 0551 0626106560721 106413 

171 0656105151394' 327 2h5 160 0\. 073 086 116 151 209 26611.31+1 03911 0466 i 04961°561 q 05443 
8 0129105881467 400 318 233,073 0131°43 078 136193 268j031810393 0423 0488 10.5161 

91 07421°6011480 LlJIJJ1246,0861013100' 030 j'065 123 180 255 030,,0380 0410IOh7.5 1105135 
10 0772 0631,510 443136111'2761116043 030 0~035 093 150,225 0275 035010380 0445 05135 

111 08071°666154514781396311)15107806503500 8115119002400315103451°4101105205 
12 0865 0724 603 5361454369 209136123 093 058,0 ,057132 0182 02570287,0352 05431 

I t 

131 0922/'07811' 6601593I511 h26 266 193 180 150 1151057 000 :Z5 012510208 023010295 '! 05787 
14 0997 0856 73516681 586 501 3411268 255 225 19°1132 075100b 05C 0125 0155 0220 I 06379 

j 

151 1047109061785 718 636 ,51 381 318 305 275 2LI0 182 1251050 0000 75 0105 0170 I' 06869 
16 112210981 860 793 711 626 466393 380 )50 315 257 2081125 0075 00 ' 0030 0095 07787 

171 1152 10111890 823 741,656'496 423' h10 380 345 287 230 155 0105 0030 000' J 065 I 08172 
18. 1247 10761955 888 B06 721 561 488 it751 445 410 352 295 220 017010095 0065 oc 0 I 09239 
~ . 

DISPERSION 128993 

IUS NO. 56. ST.DOROTHEE. MATRIX OF TIME IN SECOJ\TDS ROUTE: D 

t: 
VJ
• 



·._- .. . n .......,..,...P/U'R:JIII ~'U IIJ :I It r Alii ..tQfP~ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 TcrrAL i 


1 020 105 195 255 305 345 415 460 525 570 600 630 I 650 5075 I 
! 


2 ~ 085 175 235 285 325 395 440 505 550 580 610 I 630 4835~ i 

3 105 085 ~ 090 150 200 240 310 355 420 465 495 525 545 3985 I 

4 195 175 090 060 110 I 150 220 265 330 375 405 435 1 455 3265 i
~ 
5 255 235 150 060 050 090 160 205 270 .315 345 375 395 2905 I~ 
6 305 28, 200 110 050 ~ 040 110 155 220 265 29, 325 345 I 2705 I 

I 

7 34, 32, 240 150 090 040 ~I 070 I liS 180 225 2" 285 30, I 2625 I 

8 415 395 310 220 160 110 070 ~ 04, 110 155 185 I 215 235 2625 


9 460 440 355 265 205 1,5 11, 045 ~ 065 110 140 I 170 190 2715 
10 525 505 420 330 270 220 180 110 065 ~I 045 075 I 105 125 2975 I 

i 

11 570 550 465 375 315 265 225 155 110 045~ 030 060 080 3245 I 
I 

12 600 580 495 405 3u5 295 255 IB5 140 075 030 ~ 030 050 3485 I 

13 630 610 525 435 375 325 285 215 170 10, 060 030 Iooo-~ 3785 
14 650 630 545 455 395 345 305 235 190 125 080 050 020 4025 

DISPERSION 48250 

;;,.BU.;.;S;...;.;,NO ;....,;.;;.3;;,.2.........;;.SM;;..;.;..;.;mo_N_- HA..."VREH'_D;;.;.;E.;.;;;,S....;IL,,~ MATRIX OF Tll1E IN SECO~'DS ROUTE: E..... ... ___ ........ .... 

'1-.......,.... ...... -


.... 
\..J 
t:::
• 



·~~,.",,, ,~~" • .' ~ "~_,,,-.......~_,%;;""""'_'~',;..'___~_.......~_,___""":-I_"""""_... ~"'''';'_''''''''''_'''''''''''''_'''''''''' ..............--..;,,,:.,~..... ,, _,"__.-i<!,~'_"''''(''i<r.'-''''''-lI<t........-.......... , .....~•.;L.:;.. ...4

2 3 4 5' 6 7 8 9 10 11 12 13 14 1"S'-i'6-17 TOTA.L '} 
, ?190 "'."'_' 

1 106 123 147 16L 196 260 278 305 33L 37411031419 472! "13 ~37 1\ 	 L67h 
2 063 080 10L 121 153 217 235 262 291 331 360 376 429 470 494i 4029 

3 1106 \ 063 000 017 041 \ 058 090 11541172 199 228 268 2971 313 366 l~07 431 3210 
4 123 080 017 Op 024 \ 041 073 I 1371 155 182 2111 251 280 296 349 390 414 3023 

28075 114711041 041 02~Q.1 017 ll3\13111581187! 227\ 2561 2721325\ 3661 390 
6 164 121 058 0411 ~17 ! 096 114 141 170 210 239 255 308 349 373 	 2688 

25287 11961 153} 090 I0731 049 032 0 064 082 109 138 17812071 223,' 2761317\ 341 
8 260 217 ISh 137 113, 096 064 I 0 018 04.5 074 114 143 159 1 212 253 277 	 2336 

9 12781 235117211551131 11141' 083 [I 018 056 096 1,125 141 11941 2351 259 	 2318 
10 305 262 199 182 158 141 109 045 029 069 098 114 167 208, 232 	 2345 

243211 13341 291/ 2281' 2ll , 1871170! 1.381 074) 056 0 I 
I 

040 I 069 j 085 113811791 203 
12 374 331 268 251 I 227 ,210 1'{8 114 096 040 ' 0 029 045 I 098 139 163 2629 

13 14031 360 I 297 1 280 I 256 !239'1 207 143 1251 098 069 0691110 1134 2835 
14 419 376 313 2961272 255 223 I 159 141 114 085 053 094 118 2979 

15 14721 429 366 349 325 ]081 276 212 194 167 138 098 069 053 I041 065 3~62 
16 513 470 407 390 366 3491' 317 253 235 208 179 139 1101094 041 00 024 I 4095 

17 15371 494 431 414 390 I 373 341 277 259 232 203 163 134 118 ~Q,J 4455 

DISPERSION 52945 

BUS NO. 55. PERRON - 7th - 9th V~TRIX OF TD,ffi IN SECOh~S 	 ROUTE: F_1II_nU.Cfe_._.. HMnm __1.... ,,)F", M no w> 'reJ!i!'UW''Cl'iMl .. ;W-A"9oI'S I ?ii\li'. =W",.,..,UA.1iiG 

\ 	 t 
V'\
• 



1 2 3 4 , 6 7 8 9 10 11 12 13 14 1, TOTAL 

1 ~ 030 09, 115 176 226 241 261 296 314 332 342 382 402 422 3634 
2 030 065 085 146 196 211 231 266 284 302 312 352 372 392 3244 

3 09, 065 ~ 081 131 146 166 201 219 237 247 287 307 327 2529 

4 ll5 085 020 ~~ 061 111 126 146 181 199 217 227 267 287 307 2349 


ioOO, 

5 176 146 081 061 iot~ 050 065 085 120 138 156 166 206 226 246 1922 

6 226 196 131 III 0,0 035 070 088 106 116 156 176 196 1672
~ 015 

7 241 211 1h6 126 065 015 ~~ 091 101 141 161 181 1627 

8 261 231 166 ll16 085 035 020 0~3 071 081 121 141 161 1607 


9 296 266 201 181 120 070 055 035 I 018 036 046 086 106 1261 1642
r5i! 
073 

10 314 284 219 199 138 088 073 05) 018 018 028 068 088 1081 1696 ~ 
11 332 302 237 217 156 106 091 071 0)6 018 010 050 070 090 1766~ 
12 342 312 247 227 166 116 101 081 I 046 028 010 040 060 080 1856 ~ 
13 382 352 287 267 206 156 I 141 121 086 068 0,0 040 020 040j 2216 
14 402 372 307 287 226 176 161 141 106 088 070 060 ~~ 020 2436 ~ 
15 422 392 327 307 246 196 181 161 126 108 090 080 040 020 0 2696 

DISPEHSION 32892 
----.. ~ ................- ..- ...-..--.-.............. -----..,-.-..-.. ---.-.--~-

BUS NO. 38. NOTRE DA}AE MATRIX OF TDlfE IN SECONDS ROUTE: G 

...., 
"'" • ~ 



,__ " ....."" .... ".,,',_ .,~••_______' t ... _-....r.._ ..,,_"""' ....,."'_..4...... _",""""" ....... _;;;_"w-..........,;..-.""~-U~"" ,_. 


1 2 3 4 6 7 8 9 10 11 12 13 14 15 TOTAL 

1 0 030 102 261 294 339 412 4$1 495 523 558 581 601 I4994 

2 0)0 072 231 264 309 382 421 465 493 528 551 571 4604 


31 102\ 
I 

0721 
~ 

000" 1591 192 237 310 349 393 421 I 456 4791 499 3812 

41 141 III 039 120 153 198 271 310 354 382 I 417 440 460 I 3h61. 


51 206 1 1761 104 088 206 245 289 317 352 375 395! 3006 

61261 231 159 033 1$1 190 234 262 297 320 340 12731 


712941 2641 1921 153\ 088 033 118 157 201 229 264 287 3071 2632 

8 339 309 237 198 133 078 I 073, 1121 156 184 219 242 262 j 2587 


91 412 1 382 310 271 206 1 151 1 118 073 0 I 039 '\ 083 III 146 169 1891 26&0 
10 451 421 349 310 245 I 190 157 112 039 00 044 072 107 130 150 I 2177 

1:11 1495 465 393 354 289 1 234 201 1.56 I 083 044 086 1061 2997 
112 523 493 421 382 317 262 229 184 III 072 058 078! 3193 

1t3 I 558 456 417 352 297 I 264 219 146 107 063 04311)3508 
n4 i 581 479 440 375 320 I 287 242 169 130 086 020 I 3761I 

499 460 395 340 307 262 189 150 106 043 

DISPERSION 50744 

BUS NO. 40. NOTRE DAME MATRIX OF TL\1E IN SECONDS ROUTE: G _ z. --_........
I-' 
W 
-.:I
• 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 TOTa 

1 090 125 181 225 295 345 425 458 493 523 546 580 591 4897~~ 2 020 070 105 161 205 275 325 405 438 473 503 526 560 571 4637 


3 090 070 ~M 091 13.5 205 255 335 368 403 433 456 490 501 I 3867 

4 125 10, 035 056 100 170 220 300 333 368 393 421 455 466 I3552 

5 181 161 091 056 Ia~ 044 114 164 244 277 312 342 365 399 410 13160 

6· 225 205 135 100 044 070 120 200 233 268 298 321 355 366 : 29Lo
~ 
7 295 275 205 170 114 070 ~ 050 130 163 198 228 251 285 296 , 2730 

8 345 325 255 220 164 120 050 je~ 080 113 118 178 201 235 246 12680 


I 
9 425 405 335 300 244 200 130 080 jOOQ 033 068 098 121 155 1661/2760 ' 

10 458 438 368 333 277 233 163 113 033 035 065 088 122 133 12859 !~ 
11 493 473 403 368 312 268 198 148 068 035 030 053 087 09813034~ 
12 523 503 433 398 342 298 228 178 098 065 030 023 057 068 .3244~ 
13 546 526 456 421 365 321 251 201 121 088 053 023 ~ 034 045 3451 
14 580 560 490 455 399 355 285 235 155 122 087 057 3825034~ 011 

15 591 571 501 466 410 366 296 246 166 133 098 068 045 011 ~ 3968 
. ' 

DISPERSION 51604 

BUS NO. 45. NOTRE DAME lIJATRIX OF TDJE IN SECONDS ROUTE: G 
= I-' 

's;
• 



_._._.:." ............... .. __ -...:fO.,~.--........_. __ ""' ....... ____ .... _ ... ,~~ .. _""~ .... __ ~. _____ '''_ •. -~. ,~.-"'-~ 

- -

,.._ 

m1D'm"':."\:f!,.,asr_.~~~ll'Si?6'gF;;Mt!$i!t;1!jIUY••G:;;Ul""tWl1!i.M"tE~~p'e~Ji!xi!rp;5"Jii*"'W'1r9·'U'M·;;'Z:'S'&S"'1=W~ilat*f1't'l\·!i*M>£'Aili5')W~MWM,,~ni14!I.W 

1 2 3 4 5 6 7 8 )I 10 11 12 13 14 15 TOTAL 


120 I 194 291 306 343 400 470 497 529 564 589 w9 5032
110~1 1°°1
2 020 080 	 100 1741 271 286 323 380 450 477 509 544 569 589 4772

1
 
31100 I 080 I ~0201 094 191 I 206 243 300 370 397 429 464 489 509113892 

4 120 100 020 OOQ 074 171 186 223 280 350 377 409 444 469 489,'3712 


0941 206 276 370 395 415 i 3194

511941 1741 	 0741 ~711121149 303 3351 
6 291 271 1911 	 171 097 0 015 052 109 179 206 I 238 273 298 31812709 


186 094 164 191 223 I 258 283 303 ! 2664
71306\ 2861 206\ 1 112\ 015 \ 

8 343 3231 243 223 149 I 052 057 154 186 221 246 266 

l'
I 2627 


91400 I 380 I 300 ! 	280 I 206 1 109 057 129 164 189 209112684 
10 470 	 450 370 350 276 179 127 059 094 119 1391 2894 

I 	 'I 
191 154 	 0321 067 092 112 3029

,,;111 497 1 	 4771 397/ 377 1 3031 206 1

~5 060 08012 529 	 509 429 409 335 238 223 186 129 3253 

544 464 273 258 ' 221 I 164 094 067 035 -:';0 045 1 3568
131564, 1 4441 	 i 
14 589 569 489 1 469 298 283 246 189 119 092 060 025! 020113843 

318 303 266 209 139 112 080 045 11 4103 

DISPE.."?SION 
':I+lP1"fjfWl!lQ.~'i\m:"'"",_,~~~~~~~ 

BUS NO. 50. NOTRE DAME MATRIX OF TIME IN SECONDS 	 ROUTE: G 
_-.)f'rlt'fWtIi*?""M7'S'=r 	 ....P.... '$"5*' 

t-' 
\.0.1 
'0
• 



1 2 3 4 5 6 7 8 9 10 11 TOTAL 

1 ~ 037 135 150 255 267 317 357 385 420 465 2768 


2 037 098 113 218 230 280 320 348 383 428 2455
~ 

3 135 098 ~ 015 120 132 182 222 250 285 330 1769 


4 150 113 015 105 111 167 207 235 270 315 1694
~ 
5 255 218 120 10$ 012 062 102 130 165 210 1379~ 
6 267 230 132 117 012 050 090 118 153 198 1367~ I 
7 317 280 182 167 062 050 040 068 103 148 1417~ 
8 357 320 222 207 102 090 040 028 063 108 1537~ 
9 385 383 285 270 165 153 103 063 000 045~ 1677 

10 420 383 285 270 165 153 103 063 035 045 1922~ 
11 465 428 330 315 210 198 148 108 080 045 ~ , 2327 

DISPERSION' 20312 
"----" 

BUS NO. 61. McKENZIE. MATRIX OF TIME IN SECONDS ROUTE: H 

I-' 

~ 
• 



1 2 3 4 , 6 7 8 9 10 11. 12 TOTAL 

1 ~ 049 124 244 294 319 347 377 . 397 429 489 ,69 3638 

2 049 ~ 07, 19, 24, 270 298 328 348 380 440 520 3148 

3 124 075 ~ 120 170 19, 223 2,3 273 305 36, 445 2,48 

4 244 195 120 ~ 0,0 07, 103 133 1,3 185 24, 32, 1828 

5 294 24, 170 0,0 ~ 025 0,3 083 103 135 19, 27, 1628 

6 319 270 195 07, 025 ~ 028 0,8 078 110 170 2,0 1,78 

7 347 298 223 103 053 028 ~ 030 050 082 142 222 1,78 

8 377 328 253 133 083 0$8 030 ~ 020 0$2 112 192 16)8 

9 397 348 273 153 103 078 0$0 020 ~ 032 092 172 1718 

10 429 )80 305 185 135 110 082 052 032 ~ 060 140 1910 

11 489 440 365 24, 19, 170 142 112 092 060 ~ 080 2390 

12 $69 520 445 325 275 250 222 192 172 140 080 ~ 3190 

DISPERSION 26802 

BUS NO. 5. SOUVENIR. MATRIX OF TIME IN SECONDS ROUTE: J 
I-' 

~ 
• 



, .............. ,r,_~" .," " .... ~,_____..w ...___ • , __."....,,,, _____ ....'".~.
~,,,,,~ 

1 2 3 4 , 6 7 8 9 10 11 12 TOTl~ 

1 

2 
~ 047 

047 ~ 
119 

072 

251 

204 

285 

238 

317/ 342 

270 I 295 

367 

320 

387 

340 

417 

370 

,07 

460 

542 

495 

3581 

3111 

3; 119 072 ~ 132 166 198 223 248 268 298 388 423 2535 

4 251 204 132 ~ 034 066 091 116 136 166 256 291 1743 

5 285 238 166 034~ 032 057 082 102 132 222 257 I 1607 

6 317 270 198 066 032 ~" 025 050 070 100 190 225 1543 

7 342 295 223 091 057 025~~ 045 
07, 165 200 1543 

8 367 320 248 116 082 050 025 020 050 140 17, 1,93 

9 387 340 268 136 102 070 045 020 ~ 120 155 1673 

10 417 370 298 166 132 100 075 0,0 030 ~ 090 125 1853 

11 

12 

507 

542 

460 

495 

388 

423 

256 

291 

I 

222 

257 

190 

225 

165 

200 

140 

175 

I 
120 

155 

090 

125 

~~ 
~ 035 

I 2573 

I 2923 

. DISPERSION 26278 

BUS NO. 12 • SOUVENIR. .MATRIX OF Tn1E IN SECONDS ROUTE: J ~ 
•
N 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 TOTAL 

1 I~ 213 333 383 428 478 592 652 692 722 742 802 822 852 902 922 9639 
2 104' 109 229 279 324 374 488 548 588 618 638 698 718 748 798 818 8079~ 
3 213 109 ~ 120 170 215 265 379 439 479 509 529 589 fJ:)9 639 689 709 6662 
4 333 229 120 050 095 145 2.59 319 359 389 409 469 489 519 569 589 5342~ 
5 383 279 170 050 Oh5 095 209 269 309 339 359 419 439 469 519 539 4892 

·6 428 324 215 095 ~ 050 164 224 264 294 314 37h 394 42h 474 494 4577!~ I 
7 478 37h 265 145 095 050 ~1l4 174 21L. 244 264 324 344 374 424 4h4 4327 
8 592 488 379 259 209 164 114 ~ 060 100 130 150 210 230 260 310 330 3955 

9 652 548 439 319 269 224 174 ofJ:) ~,040 070 090 150 170 200 2.50 270 392.5 ' 
10 692 588 479 359 309 264 21h 100 040 "~ 030 050 110 130 160 210 230 3965 

11 722 618 509 389 339 294 244 130 070 030 020 080 100 130 180 200 40.55~ 
12 742 638 529 409 359 314 26h 150 090 050 020 060 080 110 160 180 4155~ 
1.3 802 698 589 469 419 374 32412~0 150 110 080 060 ~ 020 050 100 120 4475 
14 822 718 609 489 439 394 344 2jO 170 130 100 080 020 ~ 030 080 100 4755I 

15 852 748 639 519 469 424 374 260 200 160 130 110 0,0 030 050 070 5085 
16 902 798 689 569 519 474 424 310 250 210 180 160 100 080 ~ 020 5735~ 
17 922 818 709 589 539 494 444 330 270 230 200 180 120 100 070 020 ~ 6035 

DISPERSION 89688 
.-i -._.--.--_. ---..---.... ----------."..~----.-~.-------.--- , ,----
BUS NO. 24. RENAUD-VD!!ONT MATRIX OF '£Dm IN SECONDS ROUTE: K

aM _ 
= -

..... 
C;
• 



Viau - DuVernaYi. 
. 

Rapides 


des 


Dorot.hee 


- Iiavr,J des r168 


-. 'it:: -' 

t=:=______1 

.sOU'{en~.!' 
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-
o 10 20 30 ha 50 60 70 eo 90 100 110 120 130 I-'.a::Distance (10 f s of ); Time (1000 f s of seconds); population (units) .a::

GRAPHICAL GOI,tDh.:R.ISON OF DISPERSION INDICES AND ?O?lJL4.TI01~ • 
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APPENDIX D SAMPLE QUESTIONS 

Which is the busiest bus route? 

Which node is furthest from sohool? In miles? In seconds? 

Which buses go directly to school? 

Which route requires the bus to make the most stops? 

Do the speed limits have an effect on the bus routes? 

Which routes have the fastest and slowest speed limits? 

Which trip is faster, the trip to school, or the trip home? 

Do stop signs have an effect on the timi~? 

What effect does weather have on the trip? 

Does the size of the bus have any effect en the timing? 

Was the time the bus was stopped included j.n the timing? 

What topic was most useful in the project? 

Why bother to separate the sexes in the statistics? 

Why is there a line drawn diagonally across the matrix? 

Why are there zeroes in the matrix diagonal? 

Why are most buses concantrated in one section, less than 
three miles from school'l 


Where do you find matrices similar to the one in the project? 


Are graphs adequate? 
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