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,ABSTRACT

The Development of Behavioral Objectives for the
-.Undergraduate Science Program for Elementary Teachers

The need for development of behayioral (criterion referenced) objectivesin education has, been W0,1 documented. A set of behavioral objectives
has been developed and validated for the undergraduate science programfor elementary teachers for the purposes of: (1) eliminating needless
duplication among the science courses required; (2) eliminating the need
for specific training in each of the 'lime elementary science programs;(3)'making the science methods courses for elementary teachers more
meaningful and efficient; (4) providing criteria on which better evaluation
instruments may be constructed.

The behavioral objectives contain both inquiry and content items
which were based on a detailed analysis of the COPES, SAPA, IDP, SCIS,
ESS, and MINVEMIST programs. Behavioral objectives for the concepts
and inqiury skills occurring in two or more of the programs were formulated
by utilizing the methods of McAskan (1970). (Example in appendix.)

Some measure of 'validity of the entire set of behavioral objectives
was.established by submitting them to a selected group of scientists
and educators who participated in the writing of the programs. Thefinal set of objectives represents a revision based on the ratings and
comment's of these scientists and educators.

This study provides a set of criterion based objectiyes from which
individuals and institutions may select according to their overall goals.It also provides criteria

for the construction of better instrumentsfor evaluating prospective elementary science teachers and the programs
utilized to train them.
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Introduction

Problem

STATING °Rae...IVES IS VINDOW DRESSING AND A FA:-..)TE OF TIKE, IN
kan,y instances unless the objectives are stated in behavioral terms.
The primary, purpose of this study was to develop behavioral objectives
for the undergraduate program in science for elementary teachers.

Oblectives

Sedondary objectives were to: (1) eliminatelneedless duplication
in a new three course sequence in science for elementary teachers which
has been developed at Central Missouri State University; (2) eliminate
the need for specific training in each of the "new" elementary science
programs;' (3) make the science methods courses for elementary teachers
more appropriate and efficient; (4) to provide criteria to improve
the construction of evaluation instruments.

Related Literature

The concept of defining learning in terms of behavior is not new.
Dewey has often been quoted as stating that learning is never accom-
plished until some alteration of behavior has been effected (Drennan,
1970). If this definition is accepted it thus becomes apparent that
what an individual knows, what he is able to do, and what he indeed
does do under a given set of circumstances may be three entir,ay differ-
ent characteristics. There is some experimental evidence (Pierson,
1963) to support this inference.

Although the concept ofsdefining learning in terms of student
behavior is an old one it is only within tile past 10 or 12 years that
significant numbers of pSYchologists, educational technologists, and
academicians have attempted to formulate the concept` in operational
terms. These people have been engaged in establishing the rules and
principles for specifying learning outcomes in terms of observable
and measurable student behavior. Some of this work indicates that
part of the desirable outcomes of instruction probably cannot be
specified in behavioral terms (Atkins, 1968, Samples, 1970, Rath,
1968) however, there are other outcomes that can be so speciAied (Gagne,
1963, Walbesser, 1963, Kurtz, 1965, Popham, 1968).

A

There are a number of advantages in specifying objectives in
terms of student.behavior (Cleaver, 1970, Anderson, 1967, Walbesser,
.1968) :

11! . It forces one to establish priorities for selecting om the
"knowledge atplosion" and the "multiplicity of pedago ical
techniques" those things that are most reevantito obtaining
the objectives.

2. It enables the instructor to determine specifically what he
Iwill do and thus avoid dnOipation among courses.

1
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3. It makes possible the establishment of a heirarchy of subject
matter (content) and inquiry (process) skills for more effective
teaching and learning.

4. It compels a conscientious instructor or researcher to look,
at ledst for correlations d at est for cause-and-effect
relationships between learn struction.

5. Finally 'and probably most important, it provides the means
by which evaluation can be made more objective and precise;
that is one can obtain a'concensus as to whether certain
behaviors have been exhibited.

"People increasingly want to know what results are likely to be produced
by a given level and type of effort, and the schools simply will have
to'learn how to provide the answers....not just in terms of achievement
in broad areas'as measured by standarized tests and compared with, group
norms, but in terms of learning outcomes compared with objectives
stated in behavioral terms" (Locke, 1971).

Materials f.nd Methods

Six' programs for elementary science were analyzed to determine
what science content, and inquiry skills an elementary teacher must
possess in order to teach any of the six programs effectively. The
programs analyzed were those which have been reviewed in depth and
detail by the Far West Laboratory for Educational Research and Devel-
opment whose, "Criteria for selecting programs for the Elementary
Science Information Unit were based on the following questions:

1. Does the program reflect the new trends in science teaching?
Does it focus on basic science processes and concepts rather
than on learning facts, laws and theories?

2. Do the students work directly and actively with the materials
of science, rather than learning about science by reading,
listening, and reciting? Does the program create a "labora-
tory" environment in which students learn by experimenting?

3. Does the program represent a coordinated approach to teaching
science, in which the teaching strategies and instructional
materials aro directly related to learning objectives?

4. Are the materials available for immediate use or will they
be available by Fall, 1971?

5. .Has the program been,thorcughly field tested?

The programs selected for the Elementary Science Information Unit are:

Conceptually Oriented Program in Elementary SciAtwe (COPES)
New York University

Elementary Science Study (ESS)
Educational Development Center
McGraw -Hill Book Co.

2
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Inquiry Development Program in Physical Science (ID?)
'J. Richard Suchman

.*
'Science Research Associates, Inc.

Minnesota Mathematics and Science Teaching Project (MINNE'iAST)
Minnemast Center

OMSI Kit, Oregon Muse= of Science and Industry: The Judy Cot-Tau

Science-A Process Approach (5 -APA)

Commission on Science Education of the American Association for
the'Advancement of Science

Xerox Education Group

Science Curriculum Imnrovement Study (SCIS)
University of California, Berkeley
Rand gcNally Publishing Co.

The original plan w's to determine the frequency of occurrence
of subject matter concepts and inquiry skills included in the six
programs. It, as found the format of the six programs varied so greatly
that no unit existed (i.e. uniform pages, chapters, units etc.) which was
common to all. It was thus impossible to say that a concept or inquiry
skill appeared any given number of times in a program. Consequentlyl'a
note was made only that the concept or inquiry skill was or was not included
at least once in the program.' If the concept or inquiry skill appeared in
more than one of the six RrOgrams analyzed, one or mere behavioral ob-
jectives were constructed for it.

The general procedure used for constructing the objectives was that
described by licAshan (See aenendix A). Slight modifications of the method
were made, namely, no attempt was made to,identify the behavioral domain
and the desired level of performance was rarely stated in numerical terms,

A list of 249 behavioral objectives for inquiry skills and subject
matter concepts'were formulated on the basis of the program analyses.
A copy of these objectives, (See Appendix B) a letter explaining the
project, and a stamped.self addressed envelope were sent to the director.
of each program. Each director was also requested to submit the names'of
4 or 5, people whom he regdrded as most knowledgeable about his particular
program. Only 2 of the 6 directors respondedto the letters. A follow
up letter (See Appendix C) was mailed approximately 5 weeks later. One
director responded to this follow up letter. The 3 directos not responding
to either letter were contacted by telephone. One of these three returned
the objectives and letters without comment or explanation (ESS).
The materails were never returned by the other two directors. (COPES and
IDP).

A copy of the objectives and a letter of.explanation (See-Appendix
D) were mailed to persons listed by the responding directors. In order
to increase the percent of return, each person not responding to the
letter was contacted by telephone where possible. A total of 9 evaluations
of the objectives wr..s finally received.

a.
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Each objective was rated n a 1 throUgh 5 scale (See Appendix B)
where 1 ,,indicated' absalutelN necess^ry, 2 indicated highly desirable,
3 indicated desirable, 4 indicated of little importance and, 5 indicated
the objective should be omitted. The mean score for each objective
was computed. The.minimum mean could not be less,than 1 or more than
5. The interval 1-5 was divided into five equal parts and interpreted
as follows: 1.0J-1.7 absolutely necessary, 1.8-2.5 highly desirable,
2.6-3.3 desirable, 3.4-4.1 of little importance, and 4.2-5.0 should be
omitted. Since the 'principal pRrpose.of the study was to formulate a
list of objectives common to all the programs analyzed it was rather
arbitrarily decided that any objective with an average score of greater
than 3.3 be omitted from the revised list.

The original plan was to resubmit the revised list to the same people
with instructions to rate the objectives as valid or invalid. In view
of the qma11 number of evaluations of the original objectives and the
effort required to obtain the-responses, it seemed futile to submit the
revised list. Thistpart of the plan was therefore Abandoned.

Copies of the revised list of objectives along with <3n abstract of
this report will be mailed to the science supervisor or his counterpart
in each of the State Departments of Public. Instruction. Two copies will
be mailed to Instructional Objectives Exchange, a non profit organization,
for-the dissemination of \educational objectiles located in Los Angeles.
A copy of the revised list of objectives will also be made available to
each member of the faculty of the Division oftScience and Mathematics of
Central Missouri State University.

Number
of

Items

Percent
of

Roils

Results

Table 1
Number and Percent of Objectives Receiving Given Ratings

(1)

Absolutely
Necessary

Mean

(2)

Highly
Desirable

Mean

(3)
Desirable

Mean

(4)
Of Little
Importance

Mean

I (5)
Should Be
Omitted
Mean

1.0-1.7 1.8-2.5 2.6-3.3 3.4-4.1 4.2-5.0

16 64V 94 62 13
,

6.4 *26.1 ' 37.8 24.9 5.2

Table 1 indicates that 75 or 30.1 percent of the original 249
objectives were regarded by the evaluators as being either of little
importance or should be omitted. Onhe other hand, the evaluators
found 80 or 32.5 percentas absolutely necessary or highly desirable
for a pre-service elementary science teachers college science program.
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The returned objectives were carefully examined for modifications
and additions which the evaluatorswere asked to make. In a few instances,
the evaluator di4not rate the objective and stated that he did noN
understand it. lin other cases, major changes in wording waremde. The
total of such changes and non rated objectives was 16. Twelve of these
were made by people associated with the SCIS program and 4 by people
associated with the S-APA. No completely new objectives were written
by any of the evaluators.

The objectives were categorized as being principally concept oriented
'or principally process oriented. Mathematical skills were included in the
latter group. The concept group was further divided into objectives
derived from the physical Sciences ana objectives derived from the biolocical
sciences.

Table 2
Percent of Objectives of Each Category Receiv g Given Ratings

Physical

Biological

Process,

I

(1)

Absolutely
Necessary

Mean

1

(2)
Highly

Desirable
Mean

'Desirable
(3)

'Desirable

, Mean

(4)
Of Bittle
importance

Mean

r(5)
Should Be
Omitted
Mean

1.0-1.7 1.8-2.5, 2.3-3.3 3.4-4.1 4.2-5.0

3.6% 11:8% 335,.5% 37.3% 11.8%

0.0% 27.5% 52.9% 19.6% 0.0%

13.6% 42.6t, 31.8% 12.5% 0,0%

Table 2 indicates that nearly half the physical science objectives
were rated of little iLportance or should be omitted. Approximately
one fifth of the biological science objectives were regarded as of
little importance but none were recommended for omission or as absolutely
necessary. Slightly over 87% of the process objectives were regarded
by the evaluators as being worthy of inclusion in the final list. (See
Appendix F)

.11111101111%.



Conclusions

It is

.

possible to develop a set of behavioral objectives for the
elementary science teachers college science curriculum Which are based
on concept and process elements common to several of the "new" elementary
science programs. The validity of these objectives is somewhat
questionable since it was impossible to obtain the opinions of personnel '
associated with three of the elementary programs analyzed (IDP, COPES,
and ESS).

The revised objectives have been and are useful in deciding what
concept and process skills to include in the three course science
sequence and tkesethbdp course in elementary science teaching at Central.
Missouri State University. The objectives should also prove useful to
other institutions especially those whose required courses in science
are limited to two or three terms.

Recommendations

The revised lipt of objectives can be used as a point of departure
for deciding what concepts and skills to include in the college science
courses taken by pre-service elementary_ teachers. The list of objectives
should lot be regarded as complete but-as a very minimal list. Furthermore)
they should be used with care since the validity is somewhat questionable.

In view of the lack of cooperation in attempting to establish
the validity of the objectives, it is recommended that the principal
investigator of any significant public funded curriculum project be
required to cooperate and participate in any bona fide study or evaluation
of his curriculum. This should be mada,a part of the terms of the grant
or contract.

Behavioral objectives for the elementary teachers college science,
curriculum are needed in the affective domain. Such objectives based
on pedagogical skills are also needed. The methods used in this study
would be adequate for the above tasks provided that a committment on
the part of the directors of the curriculums involved could be obtained.

6 `".
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Appendix A

An Example of McAshans Method fo Writing
Behavioral Objective for a Scien e Concept;

/11r1 BEHAVIORAL OBJECTIVE GUID NE
/

I. Delegated or Prescribed Need

There is a need for prospective elementary teachers to use the
concept of density.

II. Goal Statement (Communication Cheeks)

A. Behavioral domain: cognitive
B. Learner: prospective elementary teachers
C. Program variable: to use the concept 'of density

III. Minimum Level'Objective

-I---To _enable ele entary teachers to use the concept of density.
E. Given a regulaAnd an irregular object' materills will be

requested and the densities of these objects determined.

IV. 'Desired Level Objective

F. To enable elementary teachers to use the Concept of density
to the degree that given a regular and. an irregular object
they will request matcrails necessary, and perform the
operations necessary for determining the density of the
objects.

G. To enable elementa teachers to use the concept of densit
.to the degree-that 85% of them when given a regular and an
irregular. object will request materials necessary, and per-
form the operations necessary-for determinip&the density of
the objects.



-Appendix A

(continued)

An Exampl9 of McAshans Method for Writing a
Behavioral Objective for a Science Process or Inquiry Skill

.BEHAVIORAL OBJECTIVE-GUIDELINES

I. Delegated or' Prescribed Need..,

.

There is a'need for. elementary teachers of science to be able to
make inferences from given data.

IX Goal Statement (Communication Checks)

IV.

A. Behavioral domain: Cognitive
B. Learner: prospective elementary teachers
C. Program variable: ability t make inferences

Minimum Level ObjeCtive

D. To improve the ability of prospective elementary teachers to
make inferences from given data.

E. Write three statements of inferences from iven data which do
not ontradict the data.

sired Level Objective

. To 'fl.roveth abilit of ros ect'v I me a
make inferences from given data as evidenced by their writing
three statements of inferences from given data which do not
contradict the data.

G. To improve the ability of prospective-elementary teachers so
that 85% of them can write three statements of inferences
from given data wigehdo not contradict the data.

2 I .3
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i
r
r
e
l
e
v
a
n
t
 
s
t
a
t
e
m
e
n
t
s
;
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y

e
a
c
h
 
a
s
 
o
b
s
e
r
v
a
t
l
o
n
,
i
n
f
e
r
e
n
c
e
,

o
r
 
n
e
i
t
h
e
r
.

D
.

.
.

,

.
.

.
4
.

G
i
v
e
n
 
o
n
e
 
o
r
 
m
o
r
e
 
i
n
f
e
r
e
n
c
e
s
 
a
b
o
u
t

a
 
c
o
m
m
o
n
 
p
h
e
n
o
m
e
n
a
 
a
n
d
 
t
h
e
 
d
a
t
a
 
f
r
o
m
 
w
h
i
c
h

t
h
e
.
i
n
f
e
r
e
n
c
e
s
 
w
e
r
e

1
2
 
3
 
4
 
5

.
.
.
.
-
A
,

N
d
e
r
i
v
e
d
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

a
l
t
e
r
 
t
h
e
 
i
n
f
e
r
e
n
c
e
s
 
w
h
e
n
 
p
r
e
s
e
n
t
e
d

w
i
t
h
 
a
d
d
i
t
i
o
n
a
l
.
d
a
t
a
'
w
h
i
c
h
a
r
e
 
i
n

t. 
5-

.4
c
o
n
f
l
i
c
t
'
 
w
i
t
h
,

o
r
 
i
n
d
i
c
a
t
e
 
t
h
a
t
 
t
h
e
 
o
r
i
g
i
n
a
l
 
i
n
f
e
r
e
n
c
e
s

a
r
e
 
n
o
t
 
s
a
t
i
s
f
a
c
t
o
r
y
.

.

5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
 
a
b
l
e

t
o
 
c
o
n
s
t
r
u
c
t
 
a
 
s
i
t
u
a
t
i
o
n
 
t
o
 
t
e
s
t

i
n
f
e
r
e
n
c
e
s
 
m
a
d
d
'
b
y
 
t
h
e
 
s
t
u
d
e
n
t
 
a
b
o
u
t
.

V
2

3
4 

5"
a
 
s
i
m
p
l
e
 
p
h
e
n
o
m
e
n
o
n
.

.
6
.

G
i
v
e
n
 
q
u
a
l
i
t
a
t
i
v
e

o
r
 
q
u
a
n
t
i
t
i
v
e
 
o
b
s
e
r
v
a
t
i
o
n
s
 
o
n
 
t
w
o
 
v
a
r
i
a
b
l
e
s
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
'
c
o
n
s
t
r
u
c
t
 
a
n
d

1
,
\

2
3

4
5

d
e
m
o
n
s
t
r
a
t
e
 
a
 
r
e
l
a
t
i
o
n
s
h
i
p
b
e
t
w
e
e
n
 
t
h
e
 
t
w
o
 
v
a
r
i
a
b
l
e
s
 
t
h
a
t

c
a
n
 
b
e
 
u
s
e
d
 
t
o
 
m
a
k
e
 
p
r
e
d
i
c
t
i
o
n
s
.

7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
w
r
i
t
e

a
 
r
e
p
o
r
t
 
o
r
 
d
e
s
c
r
i
b
e
 
v
e
r
b
a
l
l
y
a
n
 
e
x
p
e
r
'
 
e
n
t
 
p
e
r
f
o
r
m
e
d
 
b
y
.
 
h
i
m
 
i
n
 
t
e
r
m
s

1
2
 
3

4
5

o
f
 
p
u
r
p
o
s
e
,
 
m
e
t
h
o
d
s
,

m
a
t
e
r
i
a
l
s
,
 
p
r
o
c
e
d
u
r
e
s
,
 
a
n
d
 
r
e
s
u
l
t
s

i
n
 
t
h
a

o
r
d
e
r
 
w
h
e
n
 
i
n
s
t
r
u
c
t
e
d
 
t
o
 
r
e
p
o
r
t

o
n
 
h
i
s
 
e
x
p
e
r
i
m
e
n
t
.

:
.

8
.

G
i
v
e
n
 
a
 
s
a
t
 
o
f
 
d
a
t
a

i
n
 
t
a
b
u
l
a
r
 
o
r
 
g
r
a
p
h
i
c
a
l
 
f
o
r
m
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

n
s
t
r
u
c
t
 
a
 
p
r
e
d
i
c
t
i
o
n
 
a
b
o
u
t

1
 
2
 
3

4
5

t
h
e
 
v
a
r
i
a
b
l
e
s
 
a
n
d
 
w
i
l
l
r
e
v
i
s
e
 
t
h
e
 
p
r
e
d
i
c
t
i
o
n
 
o
n
 
t
h
e
 
b
a
s
i
s
 
o
f
a
d
d
i
t
i
o
 
a
l
 
d
a
t
a
 
i
f
 
s
u
c
h
 
r
e
v
i
s
i
o
n

.
i
s
 
n
e
e
d
e
d
.

1
2

3 
Z

.
5.

*
S
t
u
d
e
n
t
 
a
s
 
u
s
e
d
 
i
n
t
h
e
s
e
 
o
b
j
e
c
t
i
v
e
s
 
d
e
n
o
t
e
s

a
 
p
r
e
-
s
e
r
v
i
c
e
 
e
l
e
m
e
n
t
a
r
y
 
t
e
a
c
h
e
r
.

1



1

I 
I

O
b
j
e
c
t
i
v
e

R
a
t
i
n
g
,

9
.

G
i
v
e
n
 
a
 
p
h
y
l
o
g
e
n
e
t
i
c

k
e
y
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h

b
e
t
w
e
e
n
 
t
h
e
 
d
e
g
r
e
e
s
 
o
f

r
e
l
a
t
i
o
n
s
h
i
p
s

a
m
o
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
g
r
o
u
p
s
.

1
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
t
r
i
b
e
a
 
g
i
v
e
n
 
o
b
j
e
c
t
 
a
s
 
c
o
m
p
l
e
t
e
l
y
a
s
 
p
o
s
s
i
b
l
e
 
U
s
i
n
g
 
o
n
l
y
 
a
g
i
v
e
n

m
u
l
t
i
s
t
a
g
e
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n

s
y
s
t
e
m
.

c

1
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
n
d
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
u
s
e
 
o
f
 
a
m
u
l
t
i
s
t
a
g
e
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n
 
s
y
s
t
e
m

g
i
v
e
n
 
a
n
y
 
o
n
e
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

(
1
)
 
8
-
1
0
 
h
o
u
s
e
h
o
l
d

c
h
e
m
i
c
a
l
s
,
 
(
2
)
 
8
-
1
0
 
m
i
s
c
e
l
l
a
n
e
o
u
s

o
b
j
e
c
t
s
,
 
(
3
)
 
8
-
1
0
 
c
o
m
m
o
n
 
a
n
i
m
a
l
s
,
 
(
4
)
 
8
-
1
0

c
o
m
m
o
n
 
p
l
a
n
t
s
.

1
2 

3 
4,

5

1
2

1
2

1
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
a
 
r
u
l
e

f
o
r
 
a
p
p
r
o
x
i
m
a
t
i
n
g
 
h
o
w
m
a
n
y
 
t
i
m
e
s
 
o
n
e
 
n
u
m
b
e
r
 
i
s
,
g
r
e
i
i
,
t
e
r
 
t
h
a
n

1
 
.
2

a
n
o
t
h
e
r
,
 
g
i
v
e
n

n
u
m
b
e
r
s
 
w
r
i
t
t
e
n
.
i
n
 
s
c
i
e
n
t
i
f
i
c

n
o
t
a
t
i
o
n
.

1
3
.

G
i
A
n

a
 
s
e
t
 
o
f
 
o
b
j
e
c
t
s
,
 
d
i
a
g
r
a
m
s
l
'
a
n
d
/
o
r

p
i
c
t
u
r
e
s
,
-
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
-
u
s
e
 
t
h
e
 
o
b
j
e
c
t
s
 
t
o

1
2

c
o
n
s
 
r
u
c
t
 
t
h
e
 
s
p
a
t
i
a
l
 
a
r
r
z
g
i
g
e
m
e
n
t
s
 
s
h
o
w
n
 
i
n
t
h
e
 
d
i
a
g
r
a
m
s
 
a
n
d
/
o
r

p
i
c
t
u
r
e
s
.

L
4
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
l
i
v
i
n
g
 
a
n
d
/
O
r
n
o
n
-
l
i
v
i
n
g
 
t
h
r
e
e
 
d
i
m
e
n
s
i
o
n
a
l
o
b
j
e
c
t
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y

1
2
.

t
h
o
s
e
 
t
h
a
t
 
a
r
e

s
y
m
m
e
t
r
i
c
a
l
 
a
n
d
 
d
e
s
c
r
i
b
e
 
a
l
l
p
l
a
n
e
s
 
o
f
 
s
y
m
m
e
t
r
y
.

1
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

a
l
l
 
l
i
n
e
s
 
o
f
 
s
y
m
m
e
t
r
y
g
i
v
e
n
 
a
 
c
o
l
l
e
c
t
i
o
n
 
o
f
 
t
w
o
d
i
m
e
n
s
i
o
n
a
l

1
 
2

p
a
p
e
r
 
f
i
g
u
r
e
s
.

*

;
1
6
.

G
i
v
e
n
 
a
 
p
r
o
t
r
a
c
t
o
r
,

o
b
j
e
c
t
s
,
 
a
n
d
/
O
r
 
f
i
g
u
r
e
s

c
o
n
t
a
i
n
i
n
g
 
a
n
g
l
e
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
m
e
a
s
u
r
e

1
2

a
n
d
 
n
a
m
e
 
t
h
e

a
n
g
l
e
s
.

1
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
a
n
d
 
a
p
p
l
y
 
r
u
l
e
s
r
e
l
a
t
i
n
g
 
t
h
e
 
c
i
r
c
u
m
f
e
r
e
n
c
e
,
 
d
i
a
m
e
t
e
r
,

a
n
d
 
r
a
d
i
u
s

1
2

o
f
 
a
 
c
i
r
c
l
e
.

1
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

a
p
p
l
y
 
a
 
r
u
l
e
 
r
e
l
a
t
i
n
g
 
t
h
e
 
l
i
n
e
a
r
a
p
e
e
d
 
a
n
g
u
l
a
r
 
s
p
e
e
d
,
 
a
n
d
 
c
i
r
c
u
m
f
e
r
e
h
c
e

.
1

2
o
f
 
a
 
w
h
e
e
l
 
t
o
 
f
i
n
d
e
i
t
h
e
r
 
o
f
 
t
h
e
s
e
 
q
u
a
n
t
i
t
i
e
s
 
w
h
e
n
t
h
e
 
o
t
h
e
r
 
t
w
o
 
a
r
e

g
i
v
e
n
.

1
9
.

G
i
v
e
n
 
a
 
n
u
m
b
e
r
l
i
n
e
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e

s
u
m
 
o
r

1
2

d
i
f
f
e
r
e
n
c
e
 
o
f
a
n
y
 
t
w
o
 
n
u
m
b
e
r
s
.

2

3.
4

5

3
4

5

3
4
,

5

3
4

5

3
4

5

3
4

5

3
4

5

3
4

5

3
4

5

3
4

5



O
b
j
e
c
t
i
v
e

R
a
t
i
n
g

2
0
.

G
i
v
e
n
 
a
 
g
r
o
u
p
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
w
r
i
t
e
 
t
h
e
m
 
i
n

s
o
i
e
n
t
i
f
i
c
 
n
o
t
a
t
i
o
n
 
a
n
d
 
v
i
c
e

v
e
r
s
a
.

2
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
m
u
l
t
i
p
l
y
i
n
g
 
a
n
d
d
i
v
i
d
i
n
g
 
v
e
r
y
 
l
a
r
g
e
 
a
n
d
v
e
r
y

s
m
a
l
l
 
n
u
m
b
e
r
s
 
w
r
i
t
t
e
n
 
i
n
 
s
c
i
e
n
t
i
f
i
c

n
o
t
a
t
i
o
n
.

2
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
a
 
p
r
o
c
e
d
u
r
e
 
f
o
n
 
d
e
t
e
r
m
i
n
i
n
 
w
h
e
t
h
e
r

a
 
p
l
a
n
t
,
 
p
l
a
n
t
 
p
a
r
t
,
 
a
n
i
m
a
l
,

o
r
 
a
n
i
m
a
l
 
p
a
r
t
 
i
s
 
g
r
o
w
i
n
g
 
u
n
i
f
o
r
m
l
y
.

2
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
a
n
d
 
d
e
s
c
r
i
b
e
 
t
h
e
 
s
t
i
m
u
l
u
s

a
n
d
 
r
e
s
p
o
n
s
e
 
i
n
 
t
h
e
 
b
e
h
a
v
i
o
r
 
o
f
p
l
a
n
t
s

a
n
d
 
a
n
i
m
a
l
s
.

2
4
.

G
i
v
e
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
t
w
o
 
a
n
d
t
h
r
e
e
 
d
i
m
e
n
s
i
o
n
a
l
 
g
e
o
m
e
t
r
i
c
s
h
a
p
e
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y

a
n
d
 
n
a
m
e
 
t
h
e
m
:

e
l
l
i
p
s
e
,
 
e
l
l
i
p
s
o
i
d
,
 
s
p
h
e
r
e
,

s
p
h
e
r
e
o
i
d
,
 
c
i
r
c
l
e
,
 
s
q
u
a
r
e
,
 
r
e
c
t
a
n
g
l
e
,

t
r
i
a
n
g
l
e
,

p
y
r
a
m
i
d
,
 
c
o
n
e
,
 
a
n
d
 
c
y
l
i
n
d
e
r
.

.
:
)
.
2
5
.
-
 
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
t
h
e
 
p
a
r
t
s
 
o
f
 
t
h
e
 
b
o
d
y

o
r
 
p
i
c
t
u
r
e
s
 
o
f
 
t
h
e
m
 
t
h
a
t
 
p
u
s
h
 
a
n
d
 
e
n
a
b
l
e

v
a
r
i
o
u
s
 
a
n
t
m
a
l
s
 
t
o
 
c
h
a
n
g
e
 
t
h
e
i
r

p
o
s
i
t
i
o
n
s
,
 
a
n
d
 
a
l
s
o
 
t
h
e
 
m
e
d
i
u
m
a
g
a
i
n
s
t
 
w
h
i
c
h
 
t
h
e
 
p
u
s
h

i
s
 
d
i
r
e
c
t
e
d
.

2
6
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
d
a
t
a
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
m
o
r
e
 
t
h
a
n
 
o
n
e
 
h
y
p
o
t
h
e
s
i
s
 
t
o
 
e
x
p
l
a
i
n
 
t
h
e

d
a
t
a
.

N
o
 
p
a
r
t
 
o
f
 
t
h
e
 
h
y
p
o
t
h
e
s
i
s
w
i
l
l
 
c
o
n
t
r
a
d
i
c
t
 
t
h
e
 
d
a
t
a
,

a
n
d
 
a
l
l
 
r
e
l
e
v
a
n
t
 
d
a
t
a
 
w
i
l
l
 
b
e

i
n
c
o
r
p
o
r
a
t
e
d
 
i
n
 
t
h
e
 
h
y
p
o
t
h
e
s
i
s
.

2
7
.

G
i
v
e
n
 
s
o
m
e
 
e
x
p
e
r
i
m
e
n
t
a
l

d
a
t
a
 
a
n
d
 
a
 
s
e
t
 
o
f
 
s
t
a
t
e
m
e
n
t
s
c
o
n
c
e
r
n
i
n
g
 
t
h
e
 
d
a
t
a
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
t
h
e
 
s
t
a
t
e
m
e
n
t
s
 
t
h
a
t

a
r
e
 
h
y
p
o
t
h
e
s
e
s
 
a
n
d
 
t
h
o
s
e
 
t
h
a
t

a
r
e
 
n
o
t
.

2
8
.

G
i
v
e
n
 
a
 
l
i
s
t
 
o
f
 
h
y
p
o
t
h
e
s
e
s
 
a
n
d
/
o
r
q
u
e
s
t
i
o
n
s
 
t
o
 
b
e
 
t
e
s
t
e
d
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
e
a
c
h
 
w
o
r
d

i
n
 
n
e
e
d
 
o
f
 
o
p
e
r
a
t
i
o
n
a
l

d
e
f
i
n
i
t
i
o
n
.

2
9
.

G
i
v
e
n
 
a
 
h
y
p
o
t
h
e
s
i
s

o
r
 
q
u
e
s
t
i
o
n
 
t
o
 
b
e
 
t
e
s
t
e
d
,
.
t
h
e
 
s
t
u
d
e
n
t

w
i
l
l
 
n
a
m
e
 
a
n
d
 
d
e
s
c
r
i
b
e
 
h
o
w
t
h
e

d
e
p
e
n
d
e
n
t
 
v
a
r
i
a
b
l
e
 
i
s

t
o
 
b
e
 
m
e
a
s
u
r
e
d
,
 
a
n
d
n
a
m
e
 
o
t
h
e
r
 
v
a
r
i
a
b
l
e
s
 
a
n
d
 
d
e
s
c
r
i
b
e
 
h
o
w

t
h
e
y
 
a
r
e

t
o
 
b
e
 
h
e
l
d
 
c
o
n
s
t
a
n
t
.

3'

1
2

3
4

5

.
3
.

2
3

11
5

1
2

3
4*

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
,

2
3

4
5



a
a

O
b
j
e
c
t
i
v
e

R
a
t
i
n
g

3
0
.

C
o
n
s
t
r
u
c
t
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e

a
 
t
e
s
t
 
o
f
 
a
l
l
 
e
f
f
e
c
t
 
p
r
o
p
o
s
e
d

a
t
h
e
 
s
t
u
d
e
n
t
 
o
f
 
o
n
e
,
 
i
n
d
e
p
e
n
d
e
n
t
'

1
2
 
3
 
4

5
-

v
a
r
i
a
b
l
e
 
o
n
 
t
h
e
 
b
e
h
a
v
i
o
r
 
o
f

a
 
d
e
p
e
r
i
a
e
n
t
 
v
a
r
i
a
b
l
e
 
i
n
a
n
 
i
n
v
e

'
0

a
t
i
o
n
.

3
1
.

D
u
r
i
n
g
 
a
n
 
i
n
v
e
s
t
i
g
a
t
i
o
n
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
v
a
r
i
a
b
l
e
s

a
n
d
 
s

e
 
w
h
e
t
h
e
r
 
t
h
e
y
 
a
r
e

1
2

3
 
4
 
5

c
o
n
t
r
o
l
l
e
d
 
o
r
 
n
o
t
 
c
o
n
t
r
o
l
l
e
d
,

a
n
d
 
w
h
e
t
h
e
r
 
e
a
c
h
 
c
h
a
n
g
e
s

o
r
 
d
o
e
6
 
n
o
t
 
c
h
a
n
t
=
 
i
n
 
t
h
e
s
a
m
e
 
w
a
y

f
o
r
 
a
l
l
 
t
r
e
a
t
m
e
n
t
s
.

3
2
.

T
h
i
r
s
t
u
d
e
n
t
 
w
i
l
l

c
o
n
s
t
r
u
c
t
 
a
n
 
o
p
e
r
a
t
i
o
n
a
l
 
d
e
f
i
n
i
t
i
o
n
o
f
 
a
 
t
e
r
m
 
d
e
f
i
n
e
d
 
b
y

i
m
p
l
i
c
a
t

1
2

3
4

5
f
r
o
m
 
a
 
r
e
p
o
r
t
 
o
f

a
n
 
e
x
p
e
r
i
m
e
n
t
 
o
r
 
b
y
 
a
c
t
i
o
n
 
i
n
a
n
 
a
c
t
u
a
l
 
e
x
p
e
r
i
m
e
n
t
.
,

3
3
.

G
i
v
e
n
 
.
a
 
l
i
s
t
 
o
f
 
d
e
f
i
n
i
t
i
o
n
s
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h

b
e
t
w
e
e
n
o
p
e
r
a
t
i
o
n
a
l
 
a
n
d

n
o
n
-

2
3

4
5

o
p
e
r
a
t
i
o
n
a
l
 
d
e
f
i
n
i
t
i
o
n
s
.

3
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
m
e
a
n
,
 
m
e
d
i
a
n
,
 
m
o
d
e
,
 
a
n
d
 
r
a
n
g
e

1
2
 
3

o
f
 
a
 
s
e
t
 
o
f
 
m
e
a
s
u
r
e
m
e
n
t
s
.

-
3
5
,

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
d
a
t
a
 
o
n
 
a
 
g
r
a
p
h
,
 
a
m
a
p
,
 
o
r
 
i
n
 
a
 
t
a
b
l
e
 
v
l
i
c
h
 
s
u
p
p
o
r
t
s

o
r
 
d
o
e
s
 
n
o
t

1
 
2
 
3

4
5

s
u
p
p
o
r
t
 
a
 
g
i
v
e
n
 
s
t
a
t
e
m
e
n
t
,

a
n
s
w
e
r
 
a
 
g
i
v
e
n
 
q
u
e
s
t
i
o
n
,
o
r
 
f
o
r
m
 
a
 
p
a
t
t
e
r
n
.

3
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
d
e
s
c
r
i
b
e
 
h
o
w
 
o
n
e
 
v
a
r
i
a
b
l
e
d
e
p
e
n
d
s
 
o
n
 
a
n
o
t
h
e
r
,
 
g
i
v
e
n
 
g
r
a
p
h
s
o
r
 
t
a
b
l
e
s
 
o
f
 
d
a
t
a
 
1

2
 
3
 
'
4

5
.

o
f
 
t
h
e
 
v
a
r
i
a
b
l
e
s
.

-
3
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h

b
e
t
w
e
e
n
 
f
u
n
d
a
m
e
n
t
a
l
 
a
n
d
 
d
e
r
i
v
e
d
u
n
i
t
s
 
o
f
 
m
e
a
s
u
r
e
,
 
g
i
v
e
n
a

1
2
 
-
3

4
5

d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
m
e
a
s
u
r
e
m
e
n
t
s
'
t
a
k
e
n
d
u
r
i
n
g
 
a
n
 
e
x
p
e
r
i
m
e
n
t
.

3
8
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
o
b
j
e
c
t
s

a
n
d
 
i
n
s
t
r
u
m
e
n
t
s
 
w
i
t
h
 
w
h
i
c
h

i
t
 
i
s
 
i
m
p
o
s
s
i
b
l
e
 
t
o
 
m
a
k
e
,
a
c
c
u
r
a
t
e
,

1
2

3
4

5
d
i
r
e
c
t
 
m
e
a
s
u
r
e
m
e
n
t
s
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
m
a
k
i
n
g
 
i
n
d
i
r
e
c
t
m
e
a
s
u
r
e
m
e
n
t
s
.

3
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

d
e
m
o
n
s
t
r
a
t
e
 
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
u
s
i
n
g
 
t
h
e
 
f
i
e
l
d
 
o
f
 
v
i
s
i
o
n
 
o
f

a
 
m
i
c
r
o
s
c
o
p
e

1
 
2

3
4

5
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
a
 
l
i
n
e
a
r
 
d
i
m
e
n
s
i
o
n
 
o
f
 
a
 
R
m
A
l
l

o
b
j
e
c
t
 
p
l
a
c
e
d
 
i
n
 
t
h
e
 
f
i
e
l
d
.

4
0
.

G
i
v
e
n
 
a
n
 
o
b
j
e
c
t
 
w
h
i
c
h

c
a
n
n
o
t
 
b
e
 
d
i
r
e
c
t
l
y
 
o
b
s
e
r
v
e
d
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e

t
h
e

1
2
 
3

4
5

c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
t
,
t
h
e
.
o
b
j
e
c
t

(
a
p
p
e
a
r
a
n
c
e
 
a
n
d
 
l
o
c
a
t
i
o
n
)

o
n
 
t
h
e
 
b
a
s
i
s
 
o
f
 
i
n
f
e
r
e
n
c
e
s

'
c
o
n
s
t
r
u
c
t
e
d
 
f
r
o
m
 
a
 
s
e
t
 
o
f

o
b
s
e
r
v
a
t
i
o
n
s
.



O
b
j
e
c
t
i
v
e

R
a
t
i
n
g

J
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
r
e
v
i
s
i
o
n
 
o
f
 
a
 
h
y
p
o
t
h
e
s
i
s

g
i
v
e
n
 
t
h
e
 
r
e
s
u
l
t
s
 
o
f

a
 
t
e
s
t
 
o
f
 
a
n

o
r
i
g
i
n
a
l
 
h
y
p
o
t
h
e
s
i
s
 
a
n
d
a
d
d
i
t
i
o
n
a
l
-
d
a
t
a
-
e
b
t
a
-
i
n
e
z
e
n
t
s
.

4
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
b
e
t
w
e
e
n
 
C
O
2
,
 
0
2
,
 
a
n
d
 
H
2
 
g
i
v
e
n

s
m
a
l
l
,
 
u
n
l
a
b
l
e
d
 
s
a
m
p
l
e
s
 
o
f

t
h
e
s
e
 
g
a
s
e
s
 
a
n
d
 
a
n
y
 
o
t
h
e
r
m
a
t
e
r
i
a
l
s
 
h
e
 
m
a
y
 
r
e
q
u
e
s
t
.

4
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e

i
n
 
t
e
r
m
s
 
o
f
 
a
u
x
i
n

c
o
n
c
e
n
t
r
a
t
i
o
n
 
a
n
d
 
g
r
o
w
t
h
 
r
a
t
e

a
 
p
l
a
n
t
 
s
t
e
m
s

r
e
s
p
o
n
s
e
 
t
o
 
l
i
g
h
t
.
,

4
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
n
a
m
e
 
t
h
e
 
p
a
r
t
s
 
o
f
 
t
h
e
 
s
p
e
c
t
r
u
m
m
o
s
t
 
c
o
n
d
u
c
i
v
e
 
t
o

g
r
e
e
n
 
p
l
a
n
t
 
g
r
o
w
t
h

a
n
d
 
w
h
y
 
t
h
e
s
e
 
a
r
e

m
o
r
e
 
e
f
f
i
c
i
e
n
t
 
t
h
a
n
 
O
t
h
e
r
 
p
a
r
t
s
.

1
4
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
t
h
e
 
i
n
f
e
r
r
e
d
 
t
h
r
e
e
 
d
i
m
e
n
s
i
o
n
a
l
s
h
a
p
e
 
o
f
 
o
b
j
e
c
t
s
 
p
i
c
t
u
r
e
d
 
i
n

p
h
o
t
o
s
 
o
n
 
t
h
e
 
b
a
s
i
s
 
o
f

i
n
f
e
r
e
n
c
e
s
 
a
b
o
u
t
 
t
h
e
 
p
o
s
i
t
i
o
n
o
f
 
t
h
e
 
c
a
m
e
r
a
,
 
d
i
r
e
c
t
i
o
n
o
f

i
l
l
u
m
i
n
a
t
i
o
n
s
,
 
a
n
d
 
m
o
t
i
o
n
 
o
f

t
h
e
 
o
b
j
e
c
t
s
.

4
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
a
 
r
u
l
e
 
f
o
r
 
p
r
e
d
i
c
t
i
n
g
 
t
h
e

a
n
g
u
l
a
r
 
s
p
e
e
d
 
o
f
 
t
w
o
 
c
o
n
n
e
c
t
e
d
g
e
a
r
s

o
r
 
p
u
l
l
e
y
s
,
 
g
i
v
e
n
 
t
h
e
 
a
n
g
u
l
a
r

s
p
e
e
d
 
o
f
 
o
n
e
 
a
n
d
 
t
h
e
 
d
i
a
m
e
t
e
r

o
f
 
b
o
t
h
.

4
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

d
e
s
c
r
i
b
e
 
t
h
e
 
l
o
c
a
t
i
o
n
 
o
f
p
l
a
c
e
s
 
a
n
d
 
o
b
j
e
c
t
s
 
i
n
 
t
e
r
m
s

o
f
 
r
e
c
t
a
n
g
u
l
a
r

'
c
o
o
r
d
i
n
a
t
e
s
.

4
e
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
v
a
r
i
a
b
l
e
s
 
t
h
a
t
 
a
f
f
e
c
t
 
t
h
e
a
m
o
u
n
t
 
o
f
 
e
n
e
r
g
y
 
t
r
a
n
s
f
e
r
r
e
d
t
o

a
n
 
o
b
j
e
c
t
 
i
n
 
a
 
s
i
m
p
l
e
,
 
m
e
c
h
a
n
i
c
a
l

s
y
s
t
e
m
.

4
9
.

T
h
e
-
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r
 
a
.
l
i
s
t

o
f
_
c
o
m
m
o
n
 
e
v
e
n
t
s
 
a
c
c
o
r
d
i
n
g
 
t
o

t
h
e
 
f
l
o
w
 
o
f
 
e
n
e
r
g
y
 
t
h
r
o
u
g
h

a
 
s
i
m
p
l
e
 
s
y
s
t
e
m
.

5
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
a
n
d
 
d
e
s
c
r
i
b
e

e
v
i
d
e
n
c
e
 
o
f
 
e
n
e
r
g
y
 
t
r
a
n
s
f
e
r

i
n
-
s
i
m
p
l
e
 
p
h
y
s
i
c
a
l

a
n
d
 
c
h
e
m
i
c
a
l
 
s
y
s
t
e
m
s
.

_

5
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
a
t
 
l
e
a
s
t
 
f
o
u
r
v
a
r
i
a
b
l
e
s
 
w
h
i
c
h
 
i
n
f
l
u
e
n
c
e
 
t
h
e

t
i
m
e
 
i
t
 
t
a
k
e
s

c
y
l
i
n
d
e
r
s
 
o
r
 
s
p
h
e
r
e
s
t
o
 
r
o
l
l
 
d
o
w
n
 
i
n
c
l
i
n
e
d

p
l
a
n
p
s
.

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

,
 
3

4
5

1
2

3
4

5

1
2

3
4

'
5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5



O
b
j
e
c
t
i
v
e
s

R
a
t
i
n
g

5
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
S
t
i
n
g
u
i
s
h

a
m
o
n
g
 
o
b
j
e
c
t
s
 
w
h
i
c
h
 
a
r
e
 
m
a
g
n
e
t
s
,
 
n
o
n
-
m
a
g
n
e
t
s
w
i
t
h
 
n
o
n
-

m
a
g
n
e
t
i
c
 
p
r
o
p
e
r
t
i
e
s
,
 
a
n
d
 
n
o
n
-
m
a
g
n
e
t
s

w
h
i
c
h
 
h
a
v
e
 
m
a
g
n
e
t
i
c
 
p
r
o
p
e
r
t
i
e
s
,

g
i
v
e
n
 
a
 
t
e
s
t
 
m
a
g
n
e
t

a
n
d
 
s
e
v
e
r
a
l
 
m
a
t
e
r
i
a
l
s
 
i
n
 
e
a
c
h
 
o
f
 
t
h
e

t
h
r
e
e
 
c
a
t
e
g
o
r
i
e
s
.

5
3
.

G
i
v
e
n
 
a
 
p
a
t
t
e
r
n
 
o
f
 
c
o
m
p
a
s
s
 
d
i
r
e
c
t
i
o
n
l
i
n
e
s
 
a
n
 
t
h
e
 
g
e
o
g
r
a
p
h
i
c
 
o
r
i
e
n
t
a
t
i
o
n
,

t
h
e
 
s
t
u
d
e
n
t

w
i
l
l
 
n
a
m
e
 
t
h
e
 
p
o
l
e
s
 
o
f
 
t
h
e
 
m
a
g
n
e
t

b
y
 
m
a
k
i
n
g

i
f
e
r
e
n
c
e
s
 
f
r
o
m
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
.

5
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
a
n
 
e
x
p
e
r
i
m
e
n
t
 
t
o
 
i
d
e
n
t
i
f
y
 
v
a
r
i
a
b
l
e
s
 
t
h
a
t

a
f
f
e
c
t
 
t
h
e
 
s
t
r
e
n
g
t
h

o
f
 
t
h
e
 
m
a
g
n
e
t
i
c
 
f
i
e
l
d
 
o
f
a
 
c
o
i
l
 
o
f
 
w
i
r
e
 
i
n
 
a
 
c
l
o
s
e
d
 
c
i
r
c
u
i
t
.

5
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e

a
 
r
u
l
e
 
w
h
i
c
h
 
d
e
s
c
r
i
b
e
s
 
t
h
e
 
i
n
t
e
r
a
c
t
i
o
n
 
o
f

a
 
m
a
g
n
e
t
 
w
i
t
h
 
a
n
o
t
h
e
r

m
a
g
n
e
t
,
 
a
n
d
 
a
l
s
o
 
m
a
t
e
r
i
a
l
s
 
w
h
i
c
h
a
r
e
 
n
o
t
 
m
a
g
n
e
t
s
 
b
u
t
 
w
h
i
c
h
 
h
a
v
e
 
m
a
g
n
e
t
i
c
p
r
o
p
e
r
t
i
e
s
.

5
6
:

G
i
v
e
n
 
a
 
m
a
g
n
e
t
 
a
n
d
a
 
s
m
a
l
l
 
-
c
o
m
p
a
s
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
m
a
p
 
o
f
 
t
h
e
 
m
a
g
n
e
t
i
c

f
i
e
l
d
.

5
7
.

G
i
v
e
n
 
a
 
c
o
l
l
e
c
t
i
o
n
 
o
f
 
t
e
m
p
o
r
a
r
y

a
n
d
 
p
e
r
m
a
n
e
n
t
 
m
a
g
n
e
t
s
,
 
t
h
e
 
s
t
u
d
e
n
t

w
i
l
l
 
b
e
 
a
b
l
e
 
t
o

i
d
e
n
t
i
f
y
 
t
h
e
 
c
a
t
e
g
o
r
y
 
t
o
 
w
h
i
c
h
 
e
a
c
h

m
a
g
n
e
t
 
b
e
l
o
n
g
s
.

5
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

c
h
a
n
g
e
s
 
n
e
e
d
e
d
 
i
n
 
a
 
g
i
v
e
n
 
o
r
i
g
i
n
a
l

e
l
e
c
t
r
i
c
a
l
 
o
r
 
m
e
c
h
a
n
i
c
a
l

m
o
d
e
l
 
t
o
 
m
a
k
e
 
i
t
 
c
o
n
f
o
r
m
 
t
o

a
d
d
i
t
i
o
n
a
l
 
i
n
f
o
r
m
a
t
i
o
n
.

5
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
n
 
i
n
f
e
r
e
n
c
e
 
w
h
i
c
h
 
e
x
p
l
a
i
n
s
 
o
b
s
e
r
v
a
t
i
o
n
s
 
o
f
s
i
m
p
l
e
 
e
l
e
c
t
r
i
c
a
l
-

o
r
 
m
e
c
h
a
n
i
c
a
l
 
s
y
s
t
e
m
s
 
w
h
o
s
e
,
 
c
o
m
p
o
n
e
n
t
s
a
r
e
 
"
h
i
d
d
e
n
"
.

6
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

n
a
m
e
 
t
h
r
e
e
l
f
o
r
c
e
s
 
t
h
a
t
 
p
i
-
-
-
-
;
i
5
d
u
c
e
-
-
-
i
n
i
t
t
s
-
a
t
-
a
-
d
i
s
t
a
n
c
e
.

6
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
h
y
p
o
t
h
e
a
i
s
 
a
b
o
u
t
 
r
e
l
a
t
i
o
n
s
h
i
p
s
b
e
t
w
e
e
n
 
c
h
a
n
g
e
s
 
i
n
 
o
r
g
a
n
i
s
m
s

a
n
d
 
c
h
a
n
g
e
s
 
i
n
 
t
h
e
i
r

e
n
v
i
r
o
n
m
e
n
t
,
 
g
i
v
e
n
 
d
a
t
a
 
a
b
o
u
t

c
h
a
n
g
e
s
 
i
n
 
b
o
t
h
.

6
2
.

G
i
v
e
n
-
 
p
i
c
t
u
r
e
s
 
o
r
 
s
p
e
c
i
m
e
n
s
,
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r
 
i
n
,
a
 
c
h
r
o
n
o
l
o
g
i
c
a
l
 
s
e
q
u
e
n
c
e
 
s
t
a
g
e
s

i
n
 
t
h
e
 
l
i
f
e
 
c
y
c
l
e
 
o
f

a
 
c
o
m
m
o
n
 
p
l
a
n
t
.

6
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3
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.
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1
-
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1
2
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1
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3
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1
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3
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1
2
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.



O
b
j
e
c
t
i
v
e

6
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r
 
p
i
c
t
u
r
e
s

o
r
 
s
p
e
c
i
m
e
n
s
 
o
f
 
s
t
a
g
e
s
.
 
i
n
 
t
h
e
l
i
f
e
 
c
y
c
l
e
 
o
f
 
f
r
o
g
s
,

f
r
u
i
t

f
l
i
e
s
,
 
m
e
a
l
 
w
o
r
m
s
,
 
e
a
r
t
h
w
o
r
m
s
,

a
n
d
 
b
u
t
t
e
r
f
l
i
e
s
.

6
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
a
 
r
u
l
e
 
w
h
i
c
h
 
d
e
s
c
r
i
b
e
s
 
a
 
s
t
a
b
l
e

p
o
p
u
l
a
t
i
o
n
 
o
f
 
o
r
g
a
n
i
s
m
s
.

6
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

n
a
m
e
 
a
t
 
l
e
a
s
t
 
f
o
u
r
 
g
e
n
e
r
a
l
 
f
a
c
t
o
r
s

w
h
i
c
h
 
l
i
m
i
t
 
a
 
p
o
p
u
l
a
t
i
o
n
o
f
 
o
r
g
a
n
i
s
m
s
.

6
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
a
 
c
o
m
m
u
n
i
t
y
 
w
h
i
c
h
 
i
n
c
l
u
d
e
s

a
 
h
u
m
a
n
 
p
o
p
u
l
a
t
i
o
n
 
g
i
v
e
n
a
 
p
i
c
t
u
r
e
 
o
r

f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
.

D
e
s
c
r
i
p
t
i
o
n
 
m
u
s
t
 
i
n
c
l
u
d
e

i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
a
n
d

n
a
m
e
s
 
o
f
 
s
o
m
e
 
c
o
m
p
e
t
i
t
o
r
s
,

a
n
d
 
h
o
w
 
h
u
m
a
n
s
'
f
i
t
 
i
n

s
o
m
e
 
f
o
o
d
 
c
h
a
i
n
s
.

.
6
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
a
n
 
e
c
o
s
y
s
t
e
m
 
a
n
d
 
a
 
c
o
m
m
u
n
i
t
y
.

6
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e

c
o
n
d
i
t
i
o
n
s
 
n
e
c
e
s
s
a
r
y
 
f
o
r
 
t
h
e

e
v
a
p
o
r
a
t
i
o
n
 
a
n
d
 
c
o
n
d
e
n
s
a
t
i
o
n
o
f
 
a

l
i
q
u
i
d
 
i
n
 
t
e
r
m
s
 
o
f
e
n
e
r
g
y
 
a
n
d
 
m
o
l
e
c
u
l
a
r
 
m
o
t
i
o
n
.

.
t
1
)
6
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

7
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

b
i
o
l
o
g
i
c
a
l
 
c
o
m
p
o
n
e
n
t
s
.

a
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e
 
w
a
t
e
r
 
c
y
c
l
e

i
n
c
l
u
d
i
n
g
 
s
o
m
e
 
p
l
a
n
t
s
 
a
n
d
 
a
n
i
m
a
l
s
.

a
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e
 
0
2
-
0
O
2
 
c
y
c
l
e

i
n
c
l
u
d
i
n
g
 
b
o
t
h
 
p
h
y
s
i
c
a
l
 
a
n
d

7
1
.

G
i
v
e
n
 
a
 
p
i
c
t
u
r
e
 
o
r
 
f
i
e
l
d

s
i
t
u
a
t
i
o
n
 
a
n
d
 
d
a
t
a
 
a
b
o
u
t
 
t
h
e

p
a
r
t
i
c
u
l
a
r
 
e
c
o
s
y
s
t
e
m
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
.
a
 
p
o
l
l
u
t
a
n
t

o
r
 
p
o
l
l
u
t
a
n
t
s
.

7
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
t
h
e
 
e
f
f
e
c
t
 
o
f
 
a
 
g
i
v
e
n

c
o
m
m
o
n
 
p
o
l
l
u
t
a
n
t
 
o
n
 
t
h
e
 
s
t
r
u
c
t
u
r
e
o
f
 
a
 
g
i
v
e
n

b
i
o
t
i
c
 
c
o
m
m
u
n
i
t
y
.

7
3
.

T
i
(
e
T
t
u
d
e
n
t
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
n
d
 
d
e
s
c
r
i
b
e
t
h
e
 
f
u
n
c
t
i
o
n
 
o
f
 
t
h
e
 
e
m
b
r
y
o
n
i
c

l
e
a
f
,
 
e
m
b
r
y
o
n
i
c
 
r
o
o
t
,

-
s
e
e
d
 
c
o
a
t
,
 
a
n
d
 
c
o
t
y
l
e
d
o
n
(
s
)

o
f
 
a
 
g
e
r
m
i
n
a
t
i
n
g
 
s
e
e
d
.

7
4
.
.
 
G
i
v
e
n
 
d
a
t
a
o
n
 
s
p
e
c
i
e
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
o
r
d
e
r
 
c
o
m
m
o
n
 
s
e
e
d
s
 
a
c
c
o
r
d
i
n
g
t
o
 
t
h
e
i
r
 
g
e
r
m
i
n
a
t
i
o
n

r
a
t
e
s
.

7

1
2
'

3
4

5

1
.

2
3

4
.

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

3
.

4
5

1
2

3
4

5

1
2

3
4

5

1
2
'

3
4

5

1
2

3
,
4

5

1
2

3
4

5

1
2

3
4
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O
b
j
e
c
t
i
v
e
s

R
a
t
i
n
g

,
7
5
.

T
h
e
 
s
t
u
d
e
n
t
 
W
i
l
l
 
i
d
e
n
t
i
f
y
 
e
n
v
i
r
o
n
m
e
n
t
a
l
f
a
c
t
o
r
s
 
t
h
a
t
 
a
f
f
e
c
t
 
o
r
g
a
n
i
s
m
s
 
l
i
v
i
n
g
 
i
n

a
t
e
r
r
a
r
i
u
m
 
o
r
 
a
q
u
a
r
i
u
m
.

7
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i

t
h
e
 
f
o
o
d
 
s
o
u
r
c
e
s
 
o
f

y
o
u
n
g
 
a
n
d
 
m
a
t
u
r
e
 
p
l
a
n
t
s
,
 
g
i
v
e
n
 
p
i
c
t
u
r
e
s

o
r
 
d
i
a
g
r
a
m
s
 
o
f
 
t
h
e
 
p
l

s
 
a
n
d
 
t
h
e
i
r
 
i
m
m
e
d
i
a
t
e
 
e
n
v
i
r
o
n
m
e
n
t
.

-
7
7
.

G
i
v
e
n
 
p
i
c
t
u
r
e
s
 
o
r
 
a
 
f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n

c
h
a
n
g
e
s

p
r
o
d
u
c
e
d
 
i
n
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
 
b
y
 
l
i
v
i
n
g

o
r
g
a
n
i
s
m
s
 
a
n
d
 
c
h
a
n
g
e
s
 
p
r
o
d
u
c
e
d
 
E
b
y
p
h
y
s
i
c
a
l
 
a
g
e
n
t
s
.

7
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
i
l
g
e
r
d
e
r

a
 
l
i
s
t
 
o
f
 
e
v
e
n
t
s
 
t
o
 
s
h
o
w
 
t
h
e
 
p
a
t
h
 
o
f
 
c
a
r
b
o
n
,

n
i
t
r
o
g
e
n
,
 
o
x
y
g
e
n
,

a
n
d
 
h
y
d
r
o
g
e
n
 
f
r
o
m
 
i
n
t
a
k
e
 
i
n
t
o

p
l
a
n
t
 
t
o
 
r
e
t
u
r
n
 
t
o
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
.

7
9
.

G
i
v
e
n
 
a
 
s
t
o
c
k
e
d
 
a
q
u
a
r
i
u
m
o
r
 
t
e
r
r
a
r
i
u
m
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e
 
f
o
o
d

w
e
b
s
 
i
n
 
e
a
c
h
.

8
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
a
n
d
d
e
s
c
r
i
b
e
 
t
w
o
 
f
u
n
d
a
m
e
n
t
a
l
 
t
y
p
e
s
 
o
f

r
e
p
r
o
d
u
c
t
i
o
n
.

:z
..4

8
1
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
p
i
c
t
u
r
e
s

o
r
 
a
 
f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
b
e
t
w
e
e
n

c
o
m
m
u
n
i
t
i
e
s
 
a
n
d
 
p
o
p
u
l
a
t
i
o
n
s
.

8
2
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
.
1
:
)
.
t
u
r
e
s
o
r
 
a
 
f
3
.
e
1
0
 
s
i
t
u
a
t
i
o
n
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
t
h
e
 
g
r
e
e
n
 
p
l
a
n
t
s

o
f
 
a
 
c
o
m
m
u
n
i
t
y
 
*
p
r
o
d
u
c
e
r
s
,

a
n
i
m
a
l
s
 
a
s
 
c
o
n
s
u
m
e
r
s
,
 
a
n
d
 
m
o
l
d
s
,

b
a
c
t
e
r
i
a
,
 
a
n
d
 
y
e
a
s
t
 
a
s

d
e
c
o
m
p
o
s
e
r
s
.

8
3
.

G
i
v
e
n
 
p
i
c
t
u
r
e
s
o
r
 
a
 
f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
i
d
e
n
t
i
f
y
 
'
c
o
m
p
e
t
i
t
o
r
s
 
*
d
 
n
a
p
e

t
h
e
 
s
u
b
s
t
a
n
c
e
 
f
o
r
 
w
h
i
c
h
'
t
h
e

c
o
m
p
e
t
i
t
i
o
n
 
e
x
i
s
t
s
.

8
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e

a
 
r
u
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
n
 
a
 
l
e
v
e
r
 
s
y
s
t
e
m

w
i
l
l
 
b
e
 
i
n
 
b
a
l
a
n
c
e
.

8
5
.

T
h
e
 
s
t
u
d
e
n
 
-
t

w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
n
 
i
n
f
e
r
e
n
c
e
 
a
b
o
u
t
 
w
h
e
r
e
 
w
e
i
g
h
t
s
 
w
i
l
l
 
h
a
v
e
t
o
 
b
e
 
p
l
a
c
e
d
 
o
n

a
 
l
e
v
e
r
 
s
y
s
t
e
m
 
t
o
 
b
a
l
a
n
c
e

a
 
g
i
v
e
n
 
a
m
o
u
n
t
 
o
f
 
w
e
i
g
h
t
 
a
t
 
a
 
g
i
v
e
n
 
l
o
c
a
t
i
o
n
.

8
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
a
p
p
l
y

a
r
u
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
n

a
 
l
e
v
e
r
 
s
y
s
t
e
m
 
i
s
 
i
n
 
b
a
l
a
n
c
e
 
g
i
v
e
n

d
a
t
a
 
c
o
n
t
a
i
n
i
n
g

a
 
n
u
m
b
e
r
 
o
f
 
w
e
i
g
h
t
s
 
a
n
d
 
t
h
e
i
r
 
d
i
s
t
a
n
c
e
s

f
r
o
m
 
a
 
f
u
l
c
r
u
m
.

8

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

3
4

5

3
,

4
5

3
4

5

3
4

5

3
4

5

3
4

5

3
4

5

3
4

5

3
4

5

3
4

5

3
4

5
.

3
4
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i
-
"
1

O
b
j
e
c
t
i
v
e

41
,

R
a
t
i
n
g

8
7
.

G
i
v
e
n
 
a
 
p
i
c
t
u
r
e
,
 
d
i
a
g
r
a
m
,

o
r
 
f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
 
w
h
i
c
h
 
i
n
c
l
u
d
e
s

a
 
l
i
v
i
n
g
 
p
l
a
n
t
 
o
r
 
a
n
i
m
a
l
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
t
h
e
 
m
i
s
s
i
n
g
 
f
a
c
t
o
r

o
r
 
f
a
c
t
o
r
s
 
n
e
c
e
s
s
a
r
y
 
f
o
r
 
g
r
o
w
t
h
 
a
n
d
r
e
p
r
o
d
u
c
t
i
o
n
.

8
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
t
e
r
m
s
 
m
i
n
i
m
u
m
 
r
a
n
g
e
;
 
m
a
x
i
m
u
m
r
a
n
g
e
,
 
a
n
d
 
o
p
t
i
m
u
m
 
r
a
n
g
e
 
w
i
t
h

r
e
s
p
e
c
t
 
t
o
 
f
a
c
t
o
r
s
 
t
h
a
t
 
a
f
f
e
c
t

t
h
e
 
g
r
o
w
t
h
 
o
f
 
o
r
g
a
n
i
s
m
s
.

8
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
a
i
r
,

l
i
g
h
t
0
'
w
a
t
e
r
,
 
a
n
d
 
m
i
n
e
r
a
l
s

a
s
 
e
s
s
e
n
t
i
a
l
s
 
f
o
r
 
p
l
a
n
t
 
g
r
o
w
t
h
.
.

9
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
a
i
r
,

w
a
t
e
r
,
 
m
i
n
e
r
a
l
s
,
 
v
i
t
a
m
i
n
s
,

c
a
r
b
o
h
y
d
r
a
t
e
s
,
 
f
a
t
s
,
 
a
n
d
 
p
r
o
t
e
i
n
s

a
s
 
e
s
s
e
n
t
i
a
l
 
a
n
i
m
a
l
 
n
u
t
r
i
e
n
t
s
.

9
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e

a
n
 
e
x
p
e
r
i
m
e
n
t
 
t
o
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e

n
e
c
e
s
s
i
t
y
 
o
f
 
o
x
y
g
e
n
,
 
c
a
r
b
o
n

d
i
o
x
i
d
e
,
 
w
a
t
e
r
,
 
o
r
 
g
i
v
e
n
 
m
i
n
e
r
a
l
s
f
o
r
 
c
o
n
t
i
n
u
e
d
 
g
r
o
w
t
h
 
o
f
 
p
l
a
n
t
s
.

9
2
.

G
i
v
e
n
 
a
 
c
o
m
b
i
n
a
t
i
o
n
 
o
f
 
s
o
l
i
d
o
r
 
s
o
l
i
d
s
 
i
n
 
a
 
l
i
q
u
i
d
,
 
t
h
e
 
s
t
u
d
e
n
t
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
a

p
r
o
c
e
d
u
r
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
w
h
e
t
h
e
r
 
t
h
e
 
c
o
m
b
i
n
a
t
i
o
n
 
i
s
a
 
s
o
l
u
t
i
o
n
.

9
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
n
 
o
p
e
r
a
t
i
o
n
a
l
 
d
e
f
i
n
i
t
i
o
n
 
f
o
r

a
 
s
o
l
u
t
i
o
n
.

9
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e

a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e

r
e
l
a
t
i
v
e
 
d
e
n
s
i
t
i
e
s
 
o
f
 
s
o
l
u
t
i
o
n
s
.

9
5
.

G
i
v
e
n
 
t
w
o
 
l
i
q
u
i
d
s
 
w
h
i
c
h
 
l
o
o
k

a
l
k
i
e
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n
 
t
h
e
m
 
b
y

u
t
i
l
i
z
i
n
g
 
a
n
y
 
o
t
h
e
r
 
p
r
o
p
e
r
t
y
o
r
 
p
r
o
p
e
r
t
i
e
s
 
o
t
h
e
r
 
t
h
a
n
 
v
i
s
u
a
l

a
p
p
e
a
r
a
n
c
e
.

9
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
a
c
i
d
s
 
a
n
d
 
b
a
s
e
s
 
b
y
 
u
t
i
l
i
z
i
n
g
b
r
o
m
t
h
y
m
o
l
 
b
l
u
e
,
 
l
i
t
m
u
s

p
a
p
e
r
,

o
r
 
p
h
e
n
o
p
h
t
h
a
l
e
i
n
.

9
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
n
a
m
e
 
t
h
e
 
p
a
r
t
 
o
f
 
a
 
s
e
e
d
 
w
h
i
c
h

p
a
s
s
e
s
 
t
h
e
h
g
e
n
$
t
i
c
 
i
n
f
o
r
m
a
t
i
o
n
 
t
o
 
'
U
V
!
)

n
e
x
t
 
g
e
n
e
r
a
t
i
o
n
.

9
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
n
a
m
e
 
t
h
e
 
s
p
e
c
i
f
i
c
 
s
t
r
u
c
t
u
r
e
s

i
n
 
t
h
e
 
c
e
l
l
 
w
h
i
c
h
 
c
o
n
t
a
i
n
 
t
h
e

g
e
n
e
t
i
c

i
n
f
o
r
m
a
t
i
o
n
.

9

1 1

2 2

3
4

3
4

5 5

1
2

3
4

5

1
2

3
4

.
5
-

1
2
'

3
4
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5

1
2

3
.
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1
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3
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1
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3
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5

1
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-
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O
b
j
e
c
t
i
v
e

R
a
t
i
n
g

9
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
m
a
i
n
t
e
n
a
n
c
e
 
o
f
 
a
 
c
l
a
s
s
r
o
o
m
 
t
e
r
r
a
r
i
u
m
w
i
t
h
 
r
e
s
p
e
c
t
 
t
o

l
i
g
h
t
,
 
w
a
t
e
r
,
 
p
o
p
u
l
a
t
i
o
n
s
,
 
f
e
e
d
i
n
g
,

a
n
d
 
c
l
e
a
n
i
n
g
.

1
0
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
 
a
b
l
e
 
t
o

i
d
e
n
t
i
f
y
 
t
h
e
 
f
o
l
l
o
w
i
n
g
g
r
o
u
p
s
 
o
f
 
o
r
g
a
n
i
s
m
s
 
c
o
m
m
o
n
l
y
 
f
o
u
n
d

i
n
 
t
e
r
r
a
r
i
u
m
s
:
 
c
a
c
t
i
,
 
l
i
z
a
r
d
s
,

s
n
a
k
e
s
,
 
l
i
v
e
r
w
o
r
t
s
,
 
l
i
c
h
e
n
s
,
 
w
o
o
d
l
a
n
d

f
e
r
n
s
,
 
n
e
w
t
s
,

t
o
a
d
s
,
 
t
r
e
e
 
f
r
o
g
s
,
 
s
a
l
a
m
a
n
d
e
r
s
,

b
e
e
t
l
e
s
,
 
v
e
n
u
s
 
f
l
y
t
r
a
p
,
 
p
i
t
c
h
e
r

p
l
a
n
t
s
,
 
a
n
d
 
s
p
h
a
g
n
u
m
,
 
m
o
s
s
.

1
0
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
t
h
e
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 
s
t
o
c
k
i
n
g
 
o
f
d
e
s
e
r
t
,
 
w
o
o
d
l
a
n
d
,
 
a
n
d

b
o
g
 
t
e
r
r
a
r
i
u
m
s
.

,
1
0
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
t
h
e
 
m
a
i
n
t
e
n
a
n
c
e
 
o
f
 
a
 
c
l
a
s
s
r
o
o
m
a
q
u
a
r
i
u
m
 
w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
 
l
i
g
h
t
,

w
a
t
e
r
,
 
p
o
p
u
l
a
t
i
o
n
s
,
 
f
e
e
d
i
n
g
,

c
l
e
a
n
i
n
g
,
d
a
n
d
 
a
e
r
a
t
i
o
n
.

1
0
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
t
h
e
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 
s
t
o
c
k
i
n
g
 
o
f

a
 
f
r
e
s
h
w
a
t
e
r
 
a
q
u
a
r
i
u
m
.

N
r
.
.
)

1
0
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e

f
o
l
l
o
w
i
n
g
 
c
o
m
m
o
n
 
a
q
u
a
r
i
u
m
 
o
r
g
a
n
i
s
m
s
:

a
n
a
c
h
a
r
i
s
,

C
A
D

v
a
l
l
i
s
n
e
r
i
a
,
 
d
u
c
k
 
w
e
e
d
,
 
s
n
a
i
l
s
,

d
a
p
h
n
i
a
,
 
g
u
p
p
i
e
s
,
 
a
n
d
 
a
l
g
a
e
.

.
-

1
0
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
e
s
t
i
m
a
t
e
t
h
e
 
a
r
e
a
 
o
f
 
c
o
m
m
o
n
 
e
n
v
i
r
o
n
m
e
n
t
a
l

s
u
r
f
a
c
e
s
 
a
n
d
 
s
t
a
t
e
 
t
h
e
 
a
r
e
a

i
n
 
m
e
t
r
i
c
 
u
n
i
t
s
 
w
i
t
h
i
n
4
.
 
2
0
p
e
r
c
e
n
t

.
.
.
.
.

1
0
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
e
s
t
i
m
a
t
e

t
h
e
 
v
o
l
u
m
e
 
o
f
 
c
o
m
m
o
n
 
e
n
v
i
r
o
n
m
e
n
t
a
l
o
b
j
e
c
t
s
 
a
n
d
 
s
t
a
t
e
 
t
h
e

v
o
l
u
m
e
 
i
n
 
m
e
t
r
i
c
 
u
n
i
t
s
 
w
i
t
h
i
n

-
I
-
 
2
0
 
p
e
r
c
e
n
t
.

1
0
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

a
 
p
r
o
d
e
d
u
r
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
w
e
i
g
h
t
f
o
f
 
a
n
 
o
b
j
e
c
t
 
w
i
t
h

a
 
s
p
r
i
n
g
 
s
c
a
l
e
.

1
0
8
.

G
i
v
e
n
 
a
 
r
a
n
d
o
m
 
r
e
c
o
r
d
 
o
f
o
b
s
e
r
v
a
t
i
o
n
s
,
 
a
 
s
t
u
d
e
n
t
 
w
i
l
l

c
o
n
s
t
r
u
c
t
 
a
 
t
a
b
l
e
 
o
f
 
d
a
t
a
.

1
0
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
 
h
o
w
 
t
o
 
m
e
a
s
u
r
e
'
t
h
e
l
i
n
e
a
r
 
s
p
e
e
d
 
o
f
 
a
 
r
e
-

v
o
l
v
i
n
g
 
o
b
j
e
c
t
.

1
,
2

3
4

5

1
2
 
3

4
5

1
2

3
4

5

1
2
 
3

4
5

1
2

3
4

5

1
2
 
3

4
5

1
2

3
4

5

1
2
 
3

4
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1
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3

4
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1
2

3
4
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O
b
j
e
c
t
i
v
e

R
a
t
i
n
g

1
1
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
t
w
o

p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
t
h
e
r
 
t
h
e
 
a
m
o
u
n
t
o
f

l
i
q
u
i
d
 
r
e
m
a
i
n
s
 
c
o
n
s
t
a
n
t
 
w
h
e
n
 
t
h
e

l
i
q
u
i
d
'
i
s
 
t
r
a
n
s
f
e
r
r
e
d
 
f
r
o
m
o
n
e
 
c
o
n
t
a
i
n
e
r
 
t
o
 
a
n
o
t
h
e
r
.

1
1
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
c
a
l
i
b
r
a
t
i
o
n
 
o
f
 
a
 
s
p
r
i
n
g
 
o
r
 
r
u
b
b
e
r
 
b
a
n
d
 
s
c
a
l
e
f
r
o
m
 
t
h
e

e
l
o
n
g
a
t
i
o
n
 
w
h
e
n
 
o
b
j
e
c
t
s
 
o
f
 
k
n
o
w
n
 
w
e
i
g
h
t

a
r
e
 
a
t
t
a
c
h
e
d
 
t
o
 
t
h
e
 
s
p
r
i
n
g
 
o
r
 
r
u
b
b
e
r
 
b
a
n
d
.

1
1
2
.

G
i
v
e
n
 
a
 
m
a
p
 
w
i
t
h
 
a
 
s
c
a
l
e
 
a
n
d
a
 
r
u
l
e
r
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
p
p
l
y
 
a
 
r
u
l
e
 
t
o

d
e
t
e
r
m
i
n
e
 
t
h
e

a
c
t
u
a
l
 
d
i
s
t
a
n
c
e
 
b
e
t
w
e
e
n
 
t
w
o
 
p
o
i
n
t
s
.

r
.

l
l
j
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
m
a
p
,
 
c
h
o
o
s
i
n
g
 
a
n
 
a
p
p
r
o
p
r
i
a
t
e
 
s
c
a
l
e
,
 
g
i
v
e
n
d
i
s
t
a
n
c
e
s
i
-

d
i
r
e
c
t
i
o
n
s
,
 
a
n
d
 
o
b
j
e
c
t
s
.

1
1
4
.
-
 
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
 
r
a
t
e

o
f
 
c
h
a
n
g
e
 
i
n
 
v
o
l
u
m
e
,

w
e
i
g
h
t
,
 
l
e
n
g
t
h
,
 
o
r
 
a
r
e
a
,
 
g
i
v
e
n
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
m
e
a
s
u
r
e
m
e
n
t
s

a
n
d
 
t
i
m
e
s
 
a
t
 
O
l
i
c
h
-
t
h
e
y

Z
Z
!
)

w
e
r
e
 
m
a
d
e
.

1
1
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
e
s
t
i
m
a
t
e
 
t
h
e

l
e
n
g
t
h
s
 
o
f
 
c
o
m
m
o
n
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
o
b
j
e
c
t
s

A
n
d
 
s
t
a
t
e
 
t
h
e

e
s
t
i
m
a
t
e
d
 
l
e
n
g
t
h
s
 
i
n
 
m
e
t
r
i
c

u
n
i
t
s
 
w
i
t
h
i
n

2
0
 
p
e
r
c
e
n
t
.

1
1
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h

b
e
t
w
e
e
n
 
o
b
j
e
c
t
s
 
o
f
 
v
e
r
y
 
s
i
m
i
l
a
r
w
e
i
g
h
t
s
 
b
y
 
p
r
o
p
e
r
l
y

w
e
i
g
h
i
n
g
 
t
h
e
m
 
o
n
 
a
 
t
r
i
p
l
e
 
b
e
a
m

b
a
l
a
n
c
e
.

1
1
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
f
i
n
d
i
n
g
 
a
n
d
 
s
t
a
t
i
n
g
t
h
e
 
v
o
l
u
m
e
 
p
f
 
a

l
i
q
u
i
d
 
i
n
 
s
t
a
n
d
a
r
d
 
m
e
t
r
i
c

u
n
i
t
s
.

1
1
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e

i
n
 
t
e
r
m
s
 
o
f
 
s
c
a
l
e
,
 
t
h
e

r
e
l
a
t
i
o
n
s
h
i
p
 
b
e
t
w
e
e
n
 
t
h
e
 
a
c
t
u
a
l

d
i
m
e
n
s
i
o
n
s
 
o
f
 
a
n
 
o
b
j
e
c
t
,
 
a
n
d
t
h
o
s
e
 
o
f
 
p
i
c
t
u
r
e
s
 
o
r
 
m
o
d
e
l
s
o
f
 
t
h
e
 
o
b
j
e
c
t
.

1
1
9
.

G
i
v
e
n
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
,
m
e
a
s
u
r
i
n
g
d
e
v
i
c
e
s
 
a
n
d
 
a
 
r
e
v
o
l
v
i
n
g
 
o
b
j
e
c
t
,

t
h
e
 
s
t
u
d
e
n
t
.
w
i
l
l
 
d
e
s
c
r
i
b
e

t
h
e
 
a
n
g
u
l
a
r
 
s
p
e
e
d
 
i
n
 
t
e
r
m
s

o
f
 
r
e
v
o
l
u
t
i
o
n
s
 
p
e
r
 
u
n
i
t
 
o
f

t
i
m
e
,
 
w
i
l
d
 
/
o
r
 
d
e
g
r
e
q
p
p
e
r
 
u
n
i
t
 
o
f

t
i
m
e
.

.
1
2
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
 
l
e
n
g
t
h

o
f
 
a
n
 
o
b
j
e
c
t
 
a
n
d
 
s
t
a
t
i
n
g

'
i
t
i
n
 
m
i
l
l
i
m
e
t
e
r
s
,
 
c
e
n
t
i
m
e
t
e
r
s
,

d
e
c
i
m
e
t
e
r
s
,
 
a
n
d
 
m
e
t
e
r
s
.

1
2
 
3

4
5

1
2

3
4

5

1
2
,
3

4
5

1
2

3
4

5

1
2

3
4

5

1
2
 
3

4
5
_

1
2

3
4

5

1
2
 
3

4
5

1
2

4
.
5

1
2

3
4

5

1
3

4
5



O
b
j
e
c
t
i
v
e
s

R
a
t
i
n
g

1
2
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
 
a
r
e
a
 
o
f
a
 
p
l
a
n
e
,
 
f
i
g
u
r
e
 
w
i
t
h
o
u
t

u
s
i
n
g
 
a
 
c
a
l
i
b
r
a
t
e
d
 
m
e
a
s
u
r
i
n
g
 
d
e
v
i
c
e
.

1
2
2
'
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

a
 
p
r
o
c
e
d
u
r
e
f
o
r
k
o
r
d
e
r
i
n
g
 
a
 
n
u
m
b
e
r
 
o
f

c
o
n
t
a
i
n
e
r
s
 
o
f
 
v
a
r
i
o
u
s

s
h
a
p
e
s
a
c
c
o
r
d
i
n
g
 
t
o
 
i
n
c
r
e
a
s
i
n
g
 
v
o
l
u
m
e

g
i
v
e
n
-
o
n
l
y
 
a
 
l
i
q
u
i
d
 
a
n
d
 
t
h
e
 
c
o
n
t
a
i
n
e
r
s
t
o
 
b
e
 
o
r
d
e
r
e
d
.

1
2
3
.

G
i
v
e
n
 
t
h
e
 
s
t
a
r
t
i
n
g
 
p
o
i
n
t
,
 
t
h
e
 
m
e
l
t
i
n
g
p
o
i
n
t
,
 
t
h
e
 
b
o
i
l
i
n
g
 
p
o
i
n
t
,
 
a
n
d
o
n
e
 
p
o
i
n
t
 
b
e
y
o
n
d

t
h
e
 
b
o
i
l
i
n
g
 
p
o
i
n
t
,
 
t
h
e
 
s
t
u
d
e
n
t

w
i
l
l
:
c
o
n
s
t
r
u
c
t
 
a
 
g
e
n
e
r
a
l
i
z
e
d
 
t
i
m
e
-
t
e
m
p
e
r
a
t
u
r
e

c
u
r
v
e
.

-
1
2
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r
a
 
s
o
l
i
d
,
.
s
,
 
l
i
q
u
i
d
,
 
a
n
d
 
a
 
g
a
s
 
(
a
t
 
t
h
e

s
a
m
e
 
t
e
m
p
e
r
a
t
u
r
e
)
 
a
c
c
o
r
d
i
n
g

t
o
 
t
h
e
 
i
n
c
r
e
a
s
i
n
g
 
a
m
o
u
n
t
 
o
f
 
e
n
e
r
g
y

o
f
 
t
h
e
 
p
a
r
t
i
c
l
e
s
.

-
1
?
5
*

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
i
n
 
t
e
r
m
s

o
f
 
m
o
l
e
c
u
l
a
r
 
m
o
t
i
o
n
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
s
b
e
t
w
e
e
n
 
s
o
l
i
d
s
,

l
i
q
u
i
d
s
;
'
 
a
n
d
 
g
a
s
s
e
s
.

1
2
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
t
h
e
.
f
r
e
e
z
i
n
g
p
o
i
n
t
 
a
n
d
 
b
o
i
l
i
n
g
 
p
o
i
n
t
 
o
f
 
w
a
t
e
r

a
n
d
 
t
h
e
 
a
p
p
r
o
x
i
m
a
t
e

n
o
r
m
a
l
 
h
u
m
a
n
 
b
o
d
y
 
t
e
m
p
e
r
a
t
u
r
e

i
n
 
t
h
e
4
C
e
l
s
i
u
s
,
 
F
a
h
r
e
n
h
e
i
t
,
 
a
n
d

a
n
 
a
r
b
i
t
r
a
r
y
 
s
y
s
t
e
m

o
f
 
t
e
m
p
e
r
a
t
u
r
e
 
m
e
a
s
u
r
e
m
e
n
t
.

1
2
7
.
 
.
T
h
e
,
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e

p
r
o
p
e
r
 
u
s
e
 
o
f
 
F
a
h
r
e
n
h
e
i
t
 
a
n
d
 
C
e
l
s
i
u
s
 
t
h
e
r
m
o
m
e
t
e
r
s
.

1
2
8
.

G
i
v
e
n
'
a
 
n
u
m
b
e
r
 
o
f
 
p
o
w
d
e
r
-
w
a
t
e
r

s
y
s
t
e
m
s
 
a
n
d
 
c
r
y
s
t
a
l
-
w
a
t
e
r
 
s
y
s
t
e
m
s
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
e
a
c
h
 
s
y
s
t
e
m
a
s
 
a
n
 
"
e
n
e
r
g
y
 
s
o
u
r
c
e
"
 
o
r
 
a
n
 
"
e
n
e
r
g
y
 
r
e
c
e
i
v
e
r
.
"

1
2
9
.

T
h
e
 
*
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
t
h
r
e
e
 
s
o
u
r
c
e
s
 
o
f
 
h
e
a
t
 
l
o
s
s
 
f
r
o
m

a
 
s
y
s
t
e
m
 
i
n
 
w
h
i
c
h
 
t
h
e
r
m
a
l

e
q
u
i
l
i
b
r
i
u
m
 
h
a
s
 
b
e
e
n
 
a
t
t
a
i
n
e
d
.

1
3
0
.

T
h
e
-
s
t
u
d
e
n
t
 
w
i
l
l

a
p
p
l
y
 
a
 
r
u
l
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
 
r
e
s
u
l
t
a
n
t

t
e
m
p
e
r
a
t
u
r
e
 
o
f
 
t
w
o
 
o
r
m
o
r
e

b
o
d
i
e
s
 
w
h
e
n
 
t
h
e
y
 
h
a
v
e

a
c
h
i
e
v
e
d
 
t
h
e
r
m
a
l
 
e
q
u
i
l
i
b
r
i
u
m
.

1
3
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
p
p
l
y
a
 
r
u
l
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
 
t
e
m
p
e
r
a
t
u
r
e
 
i
n
 
d
e
g
r
e
e
s
C
e
l
s
i
u
s
 
c
o
r
r
e
s
p
o
n
d
i
n
g

t
o
 
a
 
g
i
v
e
n
 
F
a
h
r
e
n
h
e
i
t

t
e
m
p
e
r
a
t
u
r
e
 
a
n
d
 
v
i
c
e
 
v
e
r
s
a
.

1
2

1
2
 
3
 
4

5

1
2

3
4

5

1
2
 
3

4
 
.
5

1
2
 
3

4
,

5

,
1

2
3
.

4
5

1
2
 
3

4
5
'

'
1

2
3

1
2

3

1
2

3

1
2

3

1
2

3
.

4
5

4
5

4
5

4
5

4
.
 
'
5



9
6

O
b
j
e
c
t
i
v
e
s

R
a
t
i
n
g

1
3
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
n
d
n
a
m
e
 
t
h
e
 
t
e
m
p
e
r
a
t
u
r
e
 
i
n
 
d
e
g
r
e
e
s
 
C
e
l
s
i
u
s
,

F
a
h
r
e
n
h
e
i
t
,

a
n
d
 
a
n
 
a
r
b
i
t
r
a
r
i
 
s
c
a
l
e
 
g
i
v
e
n
,
t
h
r
e
e
d
i
a
g
r
a
m
s
 
o
f
 
t
h
e
 
t
h
e
r
m
o
m
e
t
e
r
s
o
n
 
w
h
i
c
h
 
a
r
e
 
n
o
t
e
d
 
t
h
e

f
r
e
e
z
i
n
g
 
a
n
d
 
b
o
i
l
i
n
g
 
p
o
i
n
t
s
 
o
f
 
w
a
t
e
r
.

1
3
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
t
h
r
e
e

c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
a
 
b
o
d
y
 
t
h
a
t
 
a
f
f
e
c
t

t
h
e
 
a
m
o
u
n
t
 
o
f
 
h
e
a
t

t
h
e
 
b
o
d
y
.
 
c
a
n
 
r
e
l
e
a
s
e
 
o
r
 
a
b
s
o
r
b
.

1
3
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
t
h
e
 
c
r
i
t
e
r
i
a
u
s
e
d
 
t
o
 
c
l
a
s
s
i
f
y
 
m
a
t
t
e
r
 
a
s
 
s
o
l
i
d
s
,
 
l
i
q
u
i
&
S
,

o
r

g
a
s
s
e
s
.

1
3
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e

s
o
u
r
c
e
 
o
r
 
s
o
u
r
c
e
s
 
o
f
 
e
n
e
r
g
y
 
w
h
e
n

a
 
c
h
a
n
g
e
 
o
f
 
p
h
a
s
e
 
o
c
c
u
r
s
.

1
3
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
a
 
r
u
l
e
 
f
d
r
 
d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
t
h
e
r
a
 
g
i
v
e
n
 
s
o
l
i
d
 
w
i
l
l
 
f
l
o
a
t
 
i
n
 
a

g
i
v
e
n
 
l
i
q
u
i
d
.

,
,

,
5

1
3
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r

a
 
l
i
s
t
 
o
f
 
s
o
l
i
d
s
 
a
n
d
 
l
i
q
u
i
d
s
 
a
c
c
o
r
d
i
n
g
t
o
 
i
n
c
r
e
a
s
i
n
g
 
d
e
n
s
i
t
i
e
s
,

g
i
v
e
n
 
t
a
b
l
e
s
 
o
f
 
t
h
e
i
r
 
v
o
l
u
m
e
s
 
a
n
d
w
e
i
g
h
t
s
.

1
3
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
r
e
q
u
e
s
t
m
a
t
e
r
i
a
l
s
 
n
e
e
d
e
d
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
a
 
p
r
o
c
e
d
u
r
e
 
f
o
x
 
d
e
t
e
r
m
i
n
i
n
g

t
h
e
 
d
e
n
s
i
t
y
 
w
h
e
n
 
g
i
v
e
n

a
 
r
e
g
u
l
a
r
 
a
n
d
 
a
n
 
i
r
r
e
g
u
l
a
r
 
o
b
j
e
c
t
.

1
3
9
.

G
i
v
e
n
 
t
h
a
t
 
a
 
b
o
d
y
 
w
i
l
l
 
f
l
o
a
t

i
n
 
a
 
g
i
v
e
n
 
l
i
q
u
i
d
,
 
t
h
e
 
s
t
u
d
e
n
t
w
i
l
l
 
S
t
a
t
e
 
a
 
r
u
l
e
 
f
o
r

d
e
t
e
r
m
i
n
i
n
g
 
h
o
w
 
f
a
r
 
t
h
e
 
b
o
d
y
w
i
l
l
 
s
i
n
k
 
i
n
 
t
h
e
 
l
i
q
u
i
d
.

1
4
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
p
e
r
i
o
d
 
o
f
a
 
p
e
n
d
u
l
u
m

b
y
 
a
s
k
i
n
g
 
f
o
r

n
e
c
e
s
s
a
r
y
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
a
n
d
p
e
r
f
o
r
m
i
n
g
 
t
h
e
 
n
e
c
e
s
s
a
r
y
 
o
p
e
r
a
t
i
o
n
s

.
.

a
n
d

c
a
l
c
u
l
a
t
i
o
n
s
.

1
4
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

n
a
n
 
e
 
a
t
 
l
e
a
s
t
 
t
h
r
e
e
 
v
a
r
i
a
b
l
e
s
 
w
h
i
c
h
a
f
f
e
c
t
 
t
h
e
 
p
e
r
i
o
d
-
o
f
 
a
 
p
e
n
d
u
l
u
m

s
w
i
n
g
i
n
g
 
i
n
 
a
i
r
.

1
4
2
.

G
i
v
e
n
 
d
a
t
a
 
c
o
n
t
a
i
n
i
n
g
v
a
r
i
o
u
s
 
p
e
r
i
o
d
s
 
a
n
d
 
l
e
n
g
t
h
s
 
o
f
a
 
p
e
n
d
u
l
u
m
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

s
t
a
t
e
 
a
 
r
u
l
e
 
f
o
r
 
p
r
e
d
i
c
t
i
n
g

t
h
e
 
p
e
r
i
o
d
 
f
r
o
m
 
t
h
e
 
l
e
n
g
t
h
.

"
)
.

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2
 
`
-
'
-
j
\
i
i

5

1
2

3
4

5

1
2

3
4

5
'

1
2

3
4

5

1
2

3
4

5

1
.

2
3

4
5

1
2

3
4

5



O
b
j
e
c
t
i
v
e

R
a
t
i
n
g

1
4
3
.

T
h
e
 
s
t
u
d
e
n
t
 
-
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n
t
h
e
.
f
r
e
q
u
e
n
c
y
.
a
n
d
 
t
h
e
p
e
r
i
o
d
 
o
f
 
p
e
r
i
o
d
i
c
 
m
o
t
i
o
n

p
h
e
n
o
m
e
n
a
,
 
w
h
e
n
 
g
i
v
e
h
 
t
h
e
 
t
i
m
e
 
a
n
d
 
t
h
e
n
u
m
b
e
r
 
o
f
 
o
s
c
i
l
l
a
t
i
o
n
s
.

1
4
4
.

T
h
e
-
s
t
u
d
e
n
t
 
w
i
l
l
 
a
p
p
l
y
 
a
,
 
r
u
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
t
h
e
 
a
m
o
u
n
t
 
o
f
p
o
t
e
n
t
i
a
l
 
e
n
e
r
g
y
 
a
n
d
 
t
h
e

a
m
o
u
n
t
'
o
f
 
k
i
n
e
t
i
c

e
n
e
r
g
y
 
i
n
_
a
 
f
r
e
e
l
y
 
f
a
l
l
i
n
g
 
b
o
d
y
.

1
4
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
w
o
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n

s
y
s
t
e
m
s
 
f
o
r
 
e
n
e
r
g
y
.

1
4
6
.
'
 
G
i
v
e
n
 
a
 
s
i
m
p
l
e
 
c
h
e
m
i
c
a
l

o
r
 
p
h
y
s
i
c
a
l
 
s
y
s
t
e
m
,
 
t
h
e
 
s
t
u
d
e
n
t
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e
 
"
e
n
e
r
g
y

s
o
u
r
c
e
s
'
!
 
a
n
d
 
i
h
b
 
"
e
n
e
t
g
y
 
r
e
c
e
i
v
e
r
s
.
"

1
4
7
.

3-
40

-

1
4
9
.

2
5
0
1
4

1
5
1
.

1
5
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

t
h
e
 
a
d
d
i
t
i
o
n
 
o
f
 
t
h
r
e
e

o
r
 
m
i
g
r
e
 
v
e
c
t
o
r
 
q
u
a
n
t
i
t
i
e
s
 
u
s
i
n
g

g
r
a
p
h
i
c
a
l
 
m
e
t
h
o
d
s
.

1
 
2

1
.
 
2

1
 
2

1
 
2

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
L
a
w
 
o
f
 
C
o
n
s
e
r
v
a
t
i
o
h
 
o
f

E
n
e
r
g
y
.

.
,

,
1
'

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
"
s
t
a
t
e
 
a
n
d
a
p
p
l
y
 
a
 
r
u
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
t
h
e
'
 
g
r
a
v
i
t
a
t
i
o
n
a
l
 
f
o
r
c
e
 
a
c
t
i
n
f
n

1
b
e
t
w
e
e
n
 
t
w
o
 
b
o
d
i
e
s
.

,

'
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
-
b
e
t
w
e
e
n
G
 
a
n
d
 
g
.

1
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e

a
 
r
u
l
e
 
f
o
r
 
s
u
b
t
r
a
c
t
i
n
g
 
v
e
c
t
o
r
s
 
b
y
g
r
a
p
h
i
c
a
l
 
m
e
t
h
o
d
s
:
i
f

1
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
t
h
e
 
s
u
b
t
r
a
c
t
i
o
n
 
o
f
 
v
e
c
t
o
r
q
u
a
n
t
i
t
i
e
s
 
b
y
 
g
r
a
p
h
i
c
a
l
 
m
e
t
h
o
d
s
.

1

2 2 2 2 2

1
 
"
2

1
5
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e

a
 
r
u
l
e
 
f
o
r
 
a
d
d
i
n
g
 
v
e
c
t
o
r
s
,

2
.

2
_

1
5
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
n
a
m
e
 
a
t
 
l
e
a
s
t
 
t
h
r
e
e
 
v
e
c
t
o
r
 
q
u
a
n
t
i
t
i
e
s

a
n
d
 
t
h
r
e
e
-
s
c
a
l
a
r
 
q
u
a
n
t
i
t
i
e
s
.

:
1
 
2

1
5
3
.

G
i
v
e
n
 
a
 
l
i
s
t
 
c
o
n
t
a
i
n
i
n
g
 
b
o
t
h
a
c
c
u
r
a
t
e
 
a
n
d
 
i
n
a
c
c
u
r
a
t
e

s
t
a
t
e
m
e
n
t
s
 
a
b
o
u
t
 
N
e
w
t
o
n
'
s
 
t
h
i
r
d

2
l
a
w
l
.
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
s
n
i
e
'
t
w
o

g
r
o
u
p
s
.

1
4

'
3

4
5

3
4

5

3
4

5

3
4

5

3
4

5

3
4

5
.

3
4

5

3
4

5
'

3
4

5
,
.
'

_
3
:

4
.
0

3
4

5

3
4

'
5

3
4

5



a

O
b
j
e
c
t
i
v
e

R
a
t
i
n
g

1
5
6
.

G
i
v
e
n
 
a
 
p
i
c
t
u
r
e
 
o
r
 
i
a
g
r
a
m
 
o
f

a
 
t
u
g
-
0
V
-
w
a
r
 
o
r
 
s
i
m
i
l
a
r
 
s
i
t
u
a
t
i
o
n
s
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
a
t
 
l
e
a
s
t
 
f
o

p
a
i
r
s
 
o
f
 
a
c
t
i
o
n
-
r
e
a
c
t
i
o
n
 
f
o
r
c
e
s
.

,
1
5
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
 
r
u
c
t

a
 
s
k
e
t
c
h
 
o
f
 
a
 
m
o
v
i
n
g
 
b
o
d
y
 
a
n
d
 
I
d
e
n
t
i
f
y

a
t
 
l
e
a
s
t
 
o
n
e
 
p
a
i
r

o
f
 
a
c
t
i
o
n
-
r
e
a
c
t
i
o
n
 
f
o

c
e
s
,

1
5
8
.
*
 
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
i
d
e
a
'

t
h
e
 
u
n
b
a
l
a
n
c
e
d
 
f
o
r
c
e
 
i
n

a
 
t
u
g
-
o
f
-
m
a
r
 
o
r
 
s
i
m
i
l
a
r
 
p
i
c
t
u
r
e

o
r

d
i
a
g
r
a
m
 
c
o
n
t
a
i
n
i
n
g
 
a
c
t
i
o

a
n
d
 
r
e
a
c
t
i
o
n
 
v
e
c
t
o
r
s
,
 
i
n
 
w
h
i
c
h
o
n
e
 
s
i
d
e
 
i
s
 
w
i
n
n
i
n
g
.

1
5
9
.

G
i
v
e
n
 
d
i
a
g
r
a
m
s
 
o
r
 
p
i
c
t
u
r
e
-

c
o
n
t
a
i
n
i
n
g
 
f
o
r
c
e
 
v
e
c
t
o
r
s
 
a
c
t
i
n
g
o
n
 
m
a
s
s
e
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

o
r
d
e
r
 
t
h
e
 
p
i
c
t
u
r
e
s
 
a
c
c
o
r
d

t
o
 
t
h
e
 
i
n
c
r
e
a
s
i
n
g
o
r
 
d
e
c
r
e
a
s
i
n
g
 
a
m
o
u
n
t
 
o
f
 
a
c
c
e
l
e
r
a
t
i
o
n
o
f

t
h
e
 
m
a
s
s
e
s
.

1
6
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
b
o
d
i
e
s
 
w
h
i
c
h
 
w
i
l
l
 
b
e
 
a
c
c
e
l
e
r
a
t
e
d

g
i
v
e
n
 
d
i
a
g
r
a
m
s
 
o
x
'
 
p
i
c
t
u
r
e
s
,

w
i
t
h
 
f
o
r
c
e
 
v
e
c
t
o
r
s
.

1
6
1
.

G
i
v
e
n
 
a
n
y
 
t
w
o
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

n
e
t
 
f
o
r
c
e
,
 
m
a
s
s
 
a
n
d
 
a
c
c
e
l
e
r
a
t
i
o
n
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

a
p
p
l
y
 
a
 
r
u
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g

t
h
e
 
t
h
i
r
d
.

16
2.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

s
t
a
t
e
 
a
 
r
u
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
n
e
t
 
f
o
r
c
e
 
a
c
t
i
n
g
 
o
n
a
 
b
o
d
y
,
 
g
i
v
e
n
 
t
h
e

m
a
s
s
 
a
n
d
 
t
h
e
 
a
c
c
e
l
e
r
a
t
i
o
n
,

1
6
3
.

G
i
v
e
n
 
a
 
d
i
a
g
r
a
m
 
s
h
o
w
i
n
g

a
-
b
l
o
c
k
 
a
c
c
e
l
e
r
a
t
i
n
g
 
d
o
w
n
a
n
 
i
n
c
l
i
n
e
d
 
p
l
a
p
e
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

c
o
n
s
t
r
u
c
t
 
a
 
v
e
c
t
o
r
 
d
i
a
g
r
a
m

s
h
o
w
i
n
g
 
t
h
e
 
u
n
b
a
l
a
n
c
e
d
 
f
o
r
c
e
.

1
6
4
.

G
i
v
e
n
 
a
 
l
i
s
t
 
o
f

i
t
e
m
s
,
 
s
o
m
e
 
o
f
 
w
h
i
c
h
 
h
a
v
e
 
t
h
e
 
p
r
o
p
e
r
i
y
'
o
f
i
n
e
r
t
i
a
 
a
n
d
 
s
o
m
e
 
w
h
i
c
h
 
d
o
 
n
o
t
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
a
n
d
 
d
i
s
t
i
n
g
u
i
s
h
b
e
t
w
e
e
n
 
t
h
e
 
t
w
o
 
k
i
n
d
s
 
o
f
 
i
t
e
m
s
.

1
6
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

s
t
a
t
e
 
a
 
r
u
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
w
h
e
t
h
e
r
 
t
h
e
 
m
o
t
i
o
n
 
o
f

a
 
b
o
d
y
 
w
i
l
l
 
b
e
'
 
c
h
a
n
g
e
d
.

1
6
6
.

G
i
v
e
n
 
a
.
p
h
y
s
i
c
a
l

s
i
t
u
a
t
i
o
n
 
p
i
c
t
u
r
e
,
 
o
r
 
d
i
a
g
r
a
m
o
f
 
a
 
b
o
d
y
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
c
o
n
s
t
r
u
c
t

f
o
u
r
 
f
o
r
c
e
 
v
e
c
t
o
r
s
w
h
i
c
h
 
w
i
l
l
 
n
o
t
 
a
f
f
e
c
t
 
t
h
e
o
t
i
o
n
'
o
f

t
h
e
 
b
o
d
y
.

15

1
2

3
4

5'
-

1
2

3
4

5

1
2

3
4

5.

r
1

2
3

4
5

1
2

3
4

5

3.
2

3
4

5:
.

1
2

3
.4

5

1
-2

3
4

5

1
2

3
4

5

1
2

3
4

5

.
1

2
3

4
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O
b
j
e
c
t
i
v
e

'
R
a
t
i
n
g

1
6
7
;
 
G
i
v
e
n
 
o
n
e
 
o
r
 
m
o
r
e
 
c
o
m
p
l
e
t
e
f
l
o
w
e
r
s
 
o
r
 
p
i
c
t
u
r
e
s
 
o
f
 
f
l
o
w
e
r
s
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y

t
h
e
 
f
o
l
l
o
W
i
n
g
:

a
.
 
f
i
l
a
m
e
n
t
)
 
b
.
 
a
n
t
h
e
r
,
 
c
.
 
s
t
a
m
e
n
,

d
.
 
s
t
i
g
m
a
,
 
e
.
 
s
t
y
l
e
,
 
f
.

o
v
a
r
y
,
 
g
.

p
i
s
t
i
l
,
 
h
.
,
 
p
e
t
a
l
,
 
i
.
 
c
a
l
y
x
,

j
.
 
s
e
p
a
l
,
 
a
n
d
 
k
.
 
c
o
r
o
l
l
a
.

1
6
8
.

G
i
v
e
n
 
s
p
e
c
i
m
e
n
s
 
o
r
 
p
i
c
t
u
r
e
s
o
f
 
s
p
e
c
i
m
e
n
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n
:

a
.
 
a

l
e
a
f
 
a
n
d
 
a
 
l
e
a
f
l
e
t
,
 
b
.
 
o
p
p
o
s
i
t
e

a
n
d
 
a
l
t
e
r
n
a
t
e
 
l
e
a
f
 
a
r
r
a
n
g
e
m
e
n
t
s
,

c
.
 
n
e
t
 
v
e
i
n
e
d
 
l
e
a
v
e
s

-
a
n
d
 
p
a
r
a
l
l
e
l
 
v
e
i
n
e
d
 
l
e
a
v
e
s
,

d
.
 
p
i
n
n
a
t
e
l
y
 
l
o
b
e
d
 
l
e
a
v
e
s

a
n
d
 
p
a
l
m
a
t
e
l
y
 
l
o
b
e
d
 
l
e
a
V
e
s
.

1
6
9
;

G
i
v
e
n
 
a
 
s
m
A
l
l
 
t
r
e
e
 
s
e
e
d
i
n
g
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
t
h
e
 
f
o
l
l
o
w
i
n
g
:

a
.
 
b
a
r
k
,
 
b
.
 
t
r
u
n
k
,

l
e
a
f
,
 
d
.
 
p
i
t
h
,
 
e
.
 
v
e
i
n
s
,

f
,
.
 
l
e
a
f
 
m
a
r
g
i
n
,
 
g
.
 
t
e
r
m
i
n
a
l

b
u
d
,
 
h
.
 
a
u
x
i
l
i
a
r
y
 
b
u
d
,
 
i
.

p
e
t
i
o
l
e
,

a
n
e
l
.
 
r
o
o
t
.

1
7
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
s
k
 
f
o
r

a
p
p
r
o
p
r
i
a
t
e
 
m
a
t
e
r
i
a
l
s
 
a
n
d
c
o
n
s
t
r
u
c
t
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e

a
 
d
e
v
i
c
e

f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
t
h
e
r
a
n
 
e
l
e
c
t
r
i
c
a
l
 
c
i
r
c
u
i
t
 
i
s
 
c
o
m
p
l
e
t
e
.

"
7
)
 
i
n
*

G
i
v
e
n
 
a
p
p
r
o
p
r
i
a
t
e
 
m
a
t
e
r
i
a
l
s
a
n
d
 
s
p
e
c
i
f
i
c
 
s
c
h
e
m
a
t
i
c

d
i
a
g
r
a
m
s
,
 
'
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

c
o
n
s
t
r
u
c
t

t
h
e
 
e
l
e
c
t
r
i
c
a
l
 
c
i
r
c
u
i
t
s

w
i
t
h
 
l
a
m
p
s
,
 
s
w
i
t
c
h
e
s
,
 
a
n
d
/
o
r

c
e
l
l
s
 
i
n
 
s
e
r
i
e
s
 
a
n
d
/
o
r
p
a
r
a
l
l
e
l
.

1
7
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

c
o
n
s
t
r
u
c
t
 
e
l
e
c
t
r
i
c
a
l
 
c
i
r
c
u
i
t
s
w
i
t
h
 
l
a
m
p
s
,
 
s
w
i
t
c
h
e
s
,
 
a
n
d
 
/
o
r
c
e
l
l
s
 
i
n
 
s
e
r
i
e
s

a
n
d
/
o
r
 
p
a
r
a
l
l
e
l
,

g
i
v
e
n
 
o
n
l
y
 
t
h
e
 
m
a
t
e
p
i

a
 
a
n
d
 
a
 
s
t
a
t
e
m
e
n
t
 
o
f
 
t
h
e
 
k
i
n
d
 
o
f

c
i
r
c
u
i
t
 
d
e
s
i
r
e
d
.

1
7
3
.

G
i
v
e
n
 
e
l
e
c
t
r
i
c
a
l
 
c
i
r
c
u
i
t
s

c
o
n
t
a
i
n
i
n
g
 
l
a
m
p
s
,
 
s
w
i
t
c
h
e
s
,

a
n
d
 
c
e
l
l
s
 
i
n
 
s
e
r
i
e
s
 
a
n
d
/
o
r
p
a
r
a
l
l
e
l
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

u
s
e
 
c
o
n
v
e
n
t
i
o
n
a
l
 
s
y
m
b
o
l
s
 
t
o
 
c
o
n
s
t
r
u
c
t

a
 
s
c
h
e
m
a
t
i
c
 
d
i
a
g
r
a
m
.

1
7
4
.
'
 
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
d
e
s
c
r
i
b
e
 
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
w
h
e
t
h
e
r
 
a
n
 
o
b
j
e
c
t
 
h
a
s
 
c
h
a
n
g
e
d

p
o
s
i
t
i
o
n
.

1
7
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e

a
n
d
 
a
p
p
l
y
 
t
h
e
 
r
u
l
e
 
t
h
a
t
t
h
e
 
s
p
e
e
d
 
w
i
t
h
 
w
h
i
c
h

a
 
b
o
d
y
 
c
h
a
n
g
e
s

p
o
s
i
t
i
o
n
 
i
s
 
t
h
e
 
d
i
s
t
a
n
c
e
m
o
v
e
d
 
p
e
r
 
u
n
i
t
 
o
f
 
t
i
m
e
.

1
7
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e

a
n
d
 
a
p
p
l
y
 
a
 
r
u
l
e
 
f
o
r
 
f
i
n
d
i
n
g
t
h
e
 
v
e
l
o
c
i
t
y
 
o
f
 
b
o
d
i
e
s
 
m
o
v
i
n
g

o
n

a
 
s
t
r
a
i
g
h
t
 
l
i
n
e
 
i
n

a
n
y
 
d
i
r
e
c
t
i
o
n
 
r
e
l
a
t
i
v
e
 
t
o
 
e
a
c
h
o
t
h
e
r
 
a
n
d
 
t
o
 
o
n
e
s
e
l
f
.

1
6

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

3
-
4
'

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5
'

1
2

3
4

'
5
.
.

1
2

3
4

5

ki



O
b
j
e
c
t
i
v
e

R
a
t
i
n
g

1
7
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e

c
h
a
n
g
e
s
 
i
n
 
p
o
s
i
t
i
o
n
 
o
f
 
b
o
d
i
e
s
 
r
e
l
a
t
i
v
e
t
o
 
h
i
m
s
e
l
f
 
a
n
d
 
t
o

1
2
 
3
 
4
 
5

t
h
a
t
 
o
f
 
a
n
o
t
h
e
r
 
o
b
s
e
r
v
e
r
.

1
7
8
.
 
G
i
v
e
n
 
a
 
b
a
r
 
g
r
a
p
h
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
f
r
e
q
u
e
n
c
y
 
d
i
s
t
r
i
b
u
t
i
o
n
.

1
2
 
3

4
5

1
7
9
.

G
i
v
e
n
 
b
a
r
 
g
r
a
p
h
s
 
a
n
d
 
d
a
t
a
 
f
r
o
m
h
i
s
 
o
n
 
e
x
p
e
r
i
m
e
n
t
s
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
1
 
.
2
'
3

4
:
 
,
5

r
e
a
s
o
n
a
b
l
e
 
p
r
e
d
i
c
i
o
n
.

1
8
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
n
d

n
a
m
e
 
p
o
i
n
t
s
 
o
n
 
a
 
t
w
o
 
o
r
 
t
h
r
e
e
 
d
i
m
e
n
s
i
o
n
a
l
g
r
a

i
n
 
a

1
 
2
 
3
 
4

5
c
o
n
v
e
n
t
i
o
n
a
l
 
m
a
n
n
e
r
.

1
8
1
:
 
T
h
e
 
s
t
u
d
e
n
t

w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a

h
i
s
t
o
g
r
a
m
 
f
r
o
m
 
a
 
t
a
b
l
e
 
o
f
f
r
e
q
u
e
n
c
i
e
s
.

T
h
e
 
h
i
s
t
o
g
r
a
m
 
m
u
s
t

i
n
c
l
u
d
e
 
a
 
t
i
t
l
e
,

l
a
b
e
l
s
,
 
a
n
d
 
s
c
a
l
e
s
 
f
o
r
 
b
o
t
h

a
x
e
s
,
 
a
n
d
,
 
t
h
e
 
z
e
r
o
 
p
o
i
n
t
 
m
u
s
t
 
b
e
 
s
h
o
w
n
o
n

t
h
e
 
o
r
d
i
n
a
t
e
 
s
c
a
l
e
.

c
.
:
1
1
8
2
.

G
i
i
r
e
n
 
a
 
p
o
i
n
t
 
g
r
a
p
h
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
e
x
t
r
a
p
o
l
a
t
i
n
g
 
t
o

(
L
.
)

f
i
n
d
 
u
n
m
e
a
s
u
r
e
d
 
v
a
l
u
e
s
.

)
1
8
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r
a
 
s
e
t
 
o
f
 
p
r
e
d
i
c
t
i
o
n
s
 
h
e
 
h
a
s
 
m
a
d
e
u
s
i
n
g
 
a
 
p
o
i
n
t
 
g
r
a
p
h
 
f
r
a
n
k
g
r
e
a
t
e
s
t

c
o
n
f
i
d
e
n
c
e
 
t
o
 
l
e
a
s
t

c
o
n
f
i
d
e
n
c
e
.

1
8
4
.

G
i
v
e
n
 
a
 
p
o
i
n
t

g
r
a
p
h
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
i
n
t
e
r
p
o
l
a
t
i
n
g
 
t
o

f
i
n
d
 
u
n
m
e
a
s
u
r
e
d
 
v
a
l
u
e
s
.

.

1
8
5
.

T
h
e
 
S
t
u
d
e
n
t
 
w
i
l
l

c
o
n
s
t
r
u
c
t
 
a
 
p
o
i
n
t
 
g
r
a
p
h
 
g
i
v
e
n
 
a
 
t
a
b
l
e
 
o
f

d
a
t
a
 
i
n
v
o
l
v
i
n
g
 
t
w
o
 
v
a
r
i
a
b
l
e
s
.

T
h
e
 
g
r
a
p
h
 
w
i
l
l

i
n
c
l
u
d
e
 
a
 
t
i
t
l
e
,
 
l
a
b
e
l
s
,
 
a
n
d

s
c
a
l
e
s
 
f
o
r
 
b
o
t
h
 
a
x
e
s
,
 
a
n
d
 
a
 
s
m
o
o
t
h
c
u
r
v
e
 
i
f

t
h
e
r
e

a
p
p
e
a
r
s
 
t
o
 
b
e
 
a
 
t
r
e
n
d
 
i
n
 
t
h
e
 
d
a
t
a
.

T
h
e
 
i
n
d
e
p
e
n
d
e
n
t
 
v
a
r
i
a
b
l
e
m
u
s
t
 
b
e
 
o
n
 
t
h
e
 
X
 
a
x
i
s

a
n
d
 
t
h
e
 
d
e
p
e
n
d
e
n
t

v
a
r
i
a
b
l
e
 
o
n
 
t
h
e
 
Y
 
a
x
i
s
.

1
8
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
a
t
 
l
e
a
s
t
 
f
o
u
r
 
v
a
r
i
a
b
l
e
s

w
h
i
c
h
 
a
f
f
e
c
t
 
t
h
e

c
a
p
i
l
l
a
r
y
 
f
l
o
w
 
r
a
t
e

i
n
 
a
 
g
i
v
e
n

s
y
s
t
e
m
.

1
 
2
 
3
 
4

5

1
 
2

3
 
4
 
5

1
 
2
 
3
 
4

5
,

1
 
2

3
.

4
5

1
 
2
 
3
 
4

5

1
2

3
 
4

5

1
8
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

d
e
s
c
r
i
b
e
 
c
a
p
i
l
l
a
r
i
t
y
 
i
n
 
t
e
r
m
s
o
f
 
t
h
e
 
a
d
h
e
s
i
o
n
 
a
n
d
 
c
o
h
e
s
i
o
n
o
f
 
m
o
l
e
c
u
l
e
s
.

1
2
 
3

4

1
7



O
b
j
e
c
t
i
v
e

R
a
t
i
n
g

1
8
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e
 
s
o
u
r
c
e
s
:
o
f
 
f
r
i
c
t
i
o
n
 
a
n
d
 
n
a
m
e
 
f
r
i
c
t
i
o
n
a
s
 
t
h
e
 
f
o
r
c
e
 
w
h
i
c
h

o
p
p
o
s
m
m
o
t
i
o
n
,
 
g
i
v
e
n
 
a
 
m
o
v
i
n
g
 
p
h
y
s
i
c
a
l
'
s
y
s
t
e
m
.

1
8
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
c
e
n
t
e
r
o
f
 
m
a
s
s
 
i
n
 
t
e
r
m
s
 
o
f
 
t
h
e
 
b
e
h
a
v
i
o
r
 
o
f
t
h
e
 
m
a
s
s
.

1
9
0
.

G
i
v
e
n
 
a
n
 
i
r
r
e
g
u
l
a
r
,
 
e
s
s
e
n
t
i
a
l
l
y
 
t
w
o
d
i
m
e
n
s
i
o
n
a
l
 
o
b
j
e
c
t
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
d
e
m
o
n
s
t
r
a
t
e
 
a

p
r
o
c
e
d
u
r
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
c
e
n
t
e
r

o
f
 
m
a
s
s
.

.

1
9
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
 
a
n
d
 
a
p
p
l
y
a
 
r
u
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
l
i
n
e
a
r
 
m
o
m
e
n
t
u
m
 
o
f
a
 
b
o
d
y
.

1
9
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
l
a
w

o
f
 
c
o
n
s
e
r
v
a
t
i
o
n
 
o
f
 
l
i
n
e
a
r
 
m
o
m
e
n
t
u
m
u
t
i
l
i
z
i
n
g
 
a
n

e
q
u
a
t
i
o
n
 
a
n
d
 
a
l
s
o
 
v
e
r
b
a
l
l
y
,

1
9
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
u
s
e
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
 
f
o
r
 
t
h
e
 
c
o
n
s
e
r
v
a
t
i
o
n
 
o
f
l
i
n
e
a
r

m
o
m
e
n
t
U
m
 
i
n
 
s
o
l
v
i
n
g
 
s
i
m
p
l
e

l
i
n
e
a
r
 
m
o
m
e
n
t
u
m
 
p
r
o
b
l
e
m
s
.

1
9
4
.

G
i
v
e
n
 
t
h
e
 
f
o
r
c
e
 
a
n
d
 
t
h
e

a
r
e
a
 
o
n
 
w
h
i
c
h
 
t
h
e
 
f
o
r
c
e
 
i
s
 
e
x
e
r
t
e
d
,
 
t
h
e
 
s
t
u
d
e
n
t

w
i
l
l
 
s
t
a
t
e
 
a

e
 
f
o
r
,
f
i
n
d
i
n
g
 
t
h
e
 
p
r
e
s
s
u
r
e
.

1
9
5
.

G
3
1
i
e
n
 
a
n
y
 
t
w
o
 
o
f
 
t
h
e
 
q
u
a
n
t
i
t
i
e
s
p
r
e
s
s
u
r
e
,
 
f
o
r
c
e
,
 
a
n
d
 
a
r
e
a
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
p
p
l
y

a
l
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
 
t
h
i
r
d
:

1
9
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
a
t
m
o
s
p
h
e
r
i
c
 
p
r
e
s
s
u
r
e
 
i
n
 
t
e
r
m
s
 
o
f
 
t
h
e
 
m
o
t
i
o
n

o
f
 
m
o
l
e
c
u
l
e
s
.
.

1
9
7
.

G
i
v
e
n
 
a
 
d
i
a
g
r
a
m
o
r
 
a
 
p
h
y
s
i
c
a
l
 
s
i
t
u
a
t
i
o
n
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
b
e
t
w
e
e
n
 
c
e
n
t
r
i
p
e
t
a
l

a
n
d
 
c
e
n
t
r
i
f
u
g
a
l
 
f
o
r
c
e
.

1
9
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
t
h
e
 
o
r
i
g
i
n
 
o
f
 
c
e
n
t
r
i
f
u
g
a
l
 
f
o
r
c
e
s
.

1
9
9
.

G
i
v
e
n
 
t
h
e
 
*
p
r
e
s
s
u
r
e
,

t
e
m
p
e
r
a
t
u
r
e
,
 
a
n
d
 
v
o
l
u
m
e
 
o
f
 
a

g
a
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
p
p
l
y
 
a
 
r
u
l
e

f
o
r
 
f
i
n
d
i
n
g
 
o
n
e
 
o
f
 
t
h
e
t
h
r
e
e
 
q
u
a
n
t
i
t
i
e
s
 
w
h
e
n
 
t
w
o
 
o
f
 
t
h
e
m

h
a
v
e
 
c
h
a
n
g
e
d
 
a
n
d
 
t
h
e
i
r
 
v
a
l
u
e
s

a
r
e
 
k
n
o
w
n
.

1
8

1
2
 
3

4
5

-

1
2

3
4

5

1
2
 
3

4
 
5

1
 
.
 
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2
 
3
 
4

5

1
2

3
4

5

1
2

3
4

5

1
 
2

3
4
 
5

1
2
 
.
1
.
4
 
5



O
b
j
e
c
t
i
v
e

R
a
t
i
n
g

2
0
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t

w
 
t
o
 
m
a
k
e
 
u
p
 
a
n
y
 
g
i
v
e
n
 
p
e
r
c
e
n
t
s
o
l
u
t
i
o
n
 
b
y
 
v
o
l
u
m
e
 
a
n
d
 
b
y

w
e
i
g
h
t
.

2
0
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
d
i
a
g
r
a
m
 
i
l
l
u
s
t
r
a
t
i
n
g
 
h
o
w
c
o
n
v
e
x
 
l
e
n
s
e
s
 
p
r
o
d
u
c
e
 
e
n
l
a
r
g
e
d

i
m
a
g
e
s
.

2
0
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
a
 
t
e
s
t
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
r
e
l
a
t
i
v
e
 
v
i
s
c
o
s
i
t
y

o
f
 
s
e
v
e
r
a
l
 
d
i
f
f
e
r
e
n
t

l
i
q
u
i
d
s
.

2
0
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

c
o
n
s
t
r
u
c
t
 
a
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e

0
2
-
0
O
2
-
c
y
c
l
e
 
w
h
i
c
h
 
w
i
l
l
 
i
n
c
l
u
d
e

p
l
a
n
t
s
,
 
a
n
i
m
a
l
s
,

a
n
d
 
d
e
c
o
m
p
o
s
e
r
s

a
s
 
w
e
l
l
 
a
s
-
p
h
y
s
i
c
a
l
 
e
l
e
m
e
n
t
s
.

2
0
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
r
e
q
u
e
s
t
 
m
a
t
e
r
i
a
l
s
 
a
n
d
d
e
m
o
n
s
t
r
a
t
e
'
 
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
m
a
k
i
n
g
 
a
n
 
e
l
e
c
t
r
i
c
a
l
 
c
e
l
l
.

2
0
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
i
n
 
t
e
r
m
s
 
o
f
 
v
o
l
t
a
g
e
,

c
u
r
r
e
n
t
,
 
a
n
d
 
p
e
a
t
 
t
h
e
 
e
f
f
e
c
t

o
f
 
i
n
c
r
e
a
s
i
n
g

!
C
Z
)

a
n
d
/
O
r
 
d
e
c
r
e
a
s
i
n
g
t
h
e
 
r
e
s
i
s
t
a
n
c
e
 
i
n

a
 
c
i
r
c
u

;
N
D

2
0
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
p
r
o
p
e
r
u
s
e
 
o
f
 
a
 
g
a
l
v
a
n
o
m
e
t
e
r
.

2
0
7
.

T
h
e
y
 
s
t
u
d
e
n
t
 
w
i
l
l
d
e
s
c
r
i
b
e
 
t
h
e
 
c
o
n
d
i
t
i
o
n
s
n
e
c
e
s
s
a
r
y
 
f
o
r
 
t
h
e
 
p
r
o
d
u
c
t
i
o
n
 
o
f

s
o
u
n
d
.

2
0
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
n
a
m
e
 
t
h
e
 
p
h
y
s
i
c
a
l
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s

o
f
 
w
a
v
e
s
 
r
e
s
p
o
n
s
i
b
l
e
f
o
r
"
p
i
t
c
h
 
a
n
d

l
o
u
d
n
e
s
s
.

2
0
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
t
h
e
 
a
r
e
a
s
 
o
f
 
t
h
e
t
o
n
g
u
e
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h

t
h
e
 
s
e
n
s
a
t
i
o
n
s
 
o
f
 
s
w
e
e
t
,

s
o
u
r
,
 
s
a
l
t
,
 
a
n
d
 
b
i
t
t
e
r
.

2
1
0
.

G
i
v
e
n
 
a
 
b
a
l
a
n
c
e
d

c
h
e
m
i
c
a
l
 
e
q
u
a
t
i
o
n
,
 
t
h
e
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
h
o
w
 
i
t

i
l
l
u
s
t
r
a
t
e
s
 
t
h
e
 
l
a
w

o
f
 
c
o
n
s
e
r
v
a
t
i
o
n
 
o
f
m
a
s
s
.

2
1
1
.

W
h
e
n
 
s
h
o
w
n

a
 
p
h
y
s
i
c
a
l
 
a
n
d
/
O
r
 
c
h
e
m
i
c
a
l
m
a
n
i
p
u
l
a
t
i
o
n
 
o
f
-
a
 
s
u
b
s
t
a
n
c
e
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e

a
 
p
r
o
c
e
d
u
r
e
 
t
o
 
d
e
t
e
r
m
i
n
e
j
.
f
t
h
e
 
m
a
s
s
 
r
e
m
a
i
n
s
 
c
o
n
s
t
a
n
t
.

4
1
9
.

1
2

3
4

.
5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

3
4

5

1
2

3
.

4
5

1
2

3
4

5

-



I

O
b
j
e
c
t
i
v
e

B
a
t
i
n
g

2
1
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
a
t
 
l
e
a
s
t
 
t
w
o

w
a
y
s
 
i
n
 
w
h
i
c
h
 
e
a
c
h
 
m
a
c
r
o
s
c
o
p
i
c
 
o
r
g
a
n
i
s
m
 
i
n
 
t
h
e
 
s
c
h
o
o
l

t
e
r
r
a
r
i
u
m
 
a
n
d
 
a
q
u
a
r
i
u
m
 
c
h
a
n
g
e
s
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
a
n
d
 
a
t
 
l
e
a
s
t
 
o
n
e
 
o
r
g
a
n
i
s
m
 
w
h
i
c
h
 
t
h
e

c
h
a
n
g
e
s
 
a
f
f
e
c
t
.

2
1
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
.
 
t
h
e
 
c
o
l
o
r
 
w
h
i
c
h
 
w
i
l
l
b
e
 
p
r
o
j
e
c
t
e
d
 
o
n
 
a
 
s
c
r
e
e
n
 
w
h
e
n

a
n
y
 
t
w
o
 
c
o
l
o
r
e
d

f
i
l
t
e
r
s
 
a
t
 
a
 
t
i
m
e
 
a
r
e
 
p
l
a
c
e
d
'
i
n
 
f
r
o
h
t
 
o
f
 
t
h
e
l
e
n
s
e
 
o
f
 
a
 
s
l
i
d
e
 
p
r
o
j
e
c
t
o
r
.

(
g
r
a
y
 
o
r
 
b
l
a
c
k
)

2
1
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
h
o
w
a
 
g
i
v
e
n
 
c
o
l
o
r
e
d
 
f
i
l
t
e
r
 
p
r
o
d
u
c
e
s
 
i
t
s
o
w
n
 
p
a
r
t
i
c
u
l
a
r
 
c
o
l
o
r
 
l
i
g
h
t
.

1
 
2
 
3
 
4
 
5

2
1
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
t
h
e
 
c
o
l
o
r
 
w
h
i
c
h
 
w
i
l
l
b
e
 
p
r
o
d
u
c
e
d
 
w
h
e
n
 
a
n
y
 
t
w
o
 
d
i
f
f
e
r
e
n
t
 
c
o
l
o
r

p
i
g
m
e
n
t
s

e
r
e
 
m
i
x
e
d
.

c
.
.
.
7
.
)

2
1
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
h
o
w
a
 
g
i
v
e
n
 
c
o
l
o
r
e
d
 
p
i
g
m
e
n
t
 
p
r
o
d
u
c
e
s
 
i
t
s
o
w
n
 
u
n
i
q
u
e
 
c
o
l
o
r
.

C
A
D

2
1
7
.

G
i
v
e
n
 
a
n
 
o
r
g
a
n
 
o
r
 
a
n
 
o
r
g
a
n
 
s
y
s
t
e
m
,
 
t
h
e

s
t
u
d
e
n
t
w
i
l
l
 
d
e
s
c
r
i
b
e
h
i
t
h
 
m
a
c
r
o
s
c
o
p
i
c
 
s
t
r
u
c
t
u
r
e

a
n
d
 
d
e
s
c
r
i
b
e
 
h
o
w
 
t
h
e
 
s
t
r
u
c
t
u
r
e
 
i
s
 
a
d
a
p
t
e
d

f
o
r
 
t
h
e
 
f
u
n
c
t
i
o
n
 
i
t
 
p
e
r
f
o
r
m
s
.

2
1
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
n
a
m
e
 
t
h
r
e
e
 
p
h
y
s
i
c
a
l
 
e
n
v
i
r
o
n
m
e
n
t
a
l
`
 
f
a
c
t
o
r
s
 
w
h
i
c
h
 
a
f
f
e
c
t
t
h
e
 
g
e
r
m
i
n
a
t
i
o
n

r
a
t
e
 
o
f
 
m
o
s
t
 
s
e
e
d
s
.

2
1
9
.

G
i
v
e
n
 
a
 
l
i
s
t
 
o
f
 
t
e
r
m
s
,
 
t
h
e
 
s
t
u
d
e
n
t
w
i
l
l
 
i
d
e
n
t
i
f
y
 
f
a
c
t
o
r
s
 
w
h
i
c
h
 
w
o
u
l
d
 
n
o
r
m
a
l
l
y

t
e
n
d
 
t
o

i
n
c
r
e
a
s
e
 
a
 
p
o
p
u
l
a
t
i
o
n
 
a
t
 
l
e
a
s
t
 
t
e
m
p
o
r
a
r
i
l
y
.
'

2
2
0
.

G
i
v
e
n
 
a
 
n
u
m
b
e
r
 
o
f
 
s
e
t
s
 
o
f
 
s
p
e
c
i
m
e
n
s
,
p
i
c
t
u
r
e
s
,
 
o
r
 
d
i
a
g
r
a
m
s
,
 
t
h
e
-
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
t
h
e

s
e
t
s
 
w
i
t
h
 
m
o
s
t
 
a
n
d
 
l
e
a
s
t
 
v
a
r
i
a
b
i
l
i
t
y
.
'

.

2
2
1
.

G
i
v
e
n
 
a
n
y
 
c
o
m
m
o
n
 
l
a
b
o
r
a
t
o
r
y
:
a
n
i
m
a
l
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e

a
 
g
e
n
e
r
a
l
 
m
e
t
h
o
d
 
o
r
 
p
r
o
c
e
d
u
r
e

f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
i
t
s

s
e
x
.

1 
2 

3 
45

1
 
2
 
3

4
5

.e
.

1
 
2
 
3

5

1
 
2
 
3
A
,
4

5

1
 
2
 
3

4
5,

1
 
2

3
 
4

5

1
2
 
3

.
4

5

1
 
'
2

3
4

5

1
2

3
,
 
4

5

2
2
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
i
l
'
s
t
a
t
e
 
a
r
u
l
e

f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
t
h
e
r
 
a

r
e
s
o
n
a
n
c
e
 
e
f
f
e
c
t
 
w
i
l
l
 
b
e
 
p
r
e
s
e
n
t

1
 
2
 
3
 
4

5
i
n
 
a
 
s
i
m
p
l
e
 
p
h
y
s
i
c
a
l
 
s
y
s
t
e
m
.
'

2
0

4



O
b
j
e
c
t
i
v
e

'
R
a
t
i
r
i
g

2
2
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
t
r
a
n
s
f
e
r
 
o
f
 
e
n
e
r
g
y
l
d
h
e
n
a
 
r
e
s
o
n
a
n
c
e
 
e
f
f
e
c
t
 
i
s
,
p
r
e
s
e
n
t
 
i
n

a
,

s
i
m
p
l
e
 
p
h
y
s
i
c
a
l
 
s
y
s
t
e
m
.

2
2
4
.

G
i
v
e
n
 
a
n
 
a
p
p
r
o
p
r
i
a
t
e
 
p
h
y
s
i
c
a
l
 
s
i
t
u
a
t
i
o
n
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
n
d

n
a
m
e
 
a
 
r
e
s
o
n
a
n
c
e

e
f
f
e
c
t
.

.
2
2
5
.

G
i
v
e
n
 
a
 
p
h
y
s
i
c
a
l
 
s
i
t
u
a
t
i
o
n
o
r
 
p
i
c
t
u
r
e
s
 
i
n
 
w
h
i
c
h
 
t
h
e
 
p
h
e
n
o
m
e
n
o
n

o
f
 
p
r
e
c
e
s
s
i
o
n
-
i
s
 
e
x
h
i
b
i
t
e
d
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
n
m
a
m
e
 
t
h
e

a
s
s
u
m
p
t
i
o
n
s
 
a
n
d
 
d
e
s
c
r
i
b
e
 
p
r
e
c
e
s
s
i
o
n
w
i
t
h
 
v
e
c
t
o
r
s
:

2
2
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

t
h
e
 
s
o
l
u
t
i
o
n
s
 
t
o
 
s
a
m
p
l
e
.
 
r
a
t
i
o
a
n
d
 
p
r
o
p
o
r
t
i
o
n
 
p
r
o
b
l
e
m
s
 
d
e
a
l
i
n
g

w
i
t
h
 
p
h
y
s
i
c
a
l
 
a
n
d
 
b
i
o
l
o
g
i
c
a
l
p
h
e
n
o
m
e
n
a
.

2
2
7
.

G
i
v
e
n
 
a
 
l
i
s
t
 
o
f
 
'
m
a
t
h
e
m
a
t
i
c
a
l
e
x
p
r
e
s
s
i
o
n
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
t
h
o
s
e
 
t
h
a
t
 
a
r
e
 
o
r

m
a
y
 
b
e
 
e
x
p
r
e
s
s
e
d
-
a
s
 
r
a
t
i
o
s
.
'

.
n

.
c
1
t
-

2
2
8
.
 
'
G
i
v
e
n
 
a
 
g
r
o
u
p
 
o
f
m
i
n
e
r
a
l
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

a
,
m
e
t
h
o
d
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e

r
e
l
a
t
i
v
e
 
h
a
r
d
n
e
s
s
 
o
f
 
e
a
c
h
.

2
2
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
n
a
m
e
 
t
h
r
e
e
 
g
e
n
e
r
a
l
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
S
 
t
h
a
t
m
a
y
 
b
e
 
u
s
e
d
 
t
o
'
i
d
e
n
t
i
f
y
 
c
r
y
s
t
a
l
s
:

2
3
0
.

G
i
v
e
n
 
o
u
t
l
i
n
e
 
s
k
e
t
c
h
e
s
 
o
f

c
o
m
m
o
n
 
c
r
y
s
t
a
l
s
 
a
n
d
 
a
 
s
e
t
 
o
f
 
s
p
e
c
i
m
e
n
s
,
 
t
h
e
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y

t
h
e
 
c
r
y
s
t
a
l
s
.

2
3
1
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
c
r
y
s
t
a
l
s
,
 
t
h
e
 
s
t
u
d
e
n
t

w
i
l
l
 
r
e
q
u
e
s
t
 
a
p
p
r
o
p
r
i
a
t
e
 
m
a
t
e
r
i
a
l
s

a
n
d
 
d
e
m
o
n
s
t
r
a
t
e

t
h
e
 
n
u
m
b
e
r
 
o
f
 
c
l
e
a
v
a
g
e

p
l
a
n
e
s
 
(
i
f
 
a
n
y
)
 
o
f
 
e
a
c
h
 
c
r
y
s
t
a
l
.

2
3
2
.

G
i
v
e
n
 
a
 
c
o
l
l
e
c
t
i
o
n
 
o
f

m
a
t
e
r
i
a
l
s
,
 
s
o
m
e
 
o
f
 
w
h
i
c
h
 
c
o
n
t
a
i
n
s

s
t
a
r
c
h
 
a
n
d
 
s
o
m
e
 
w
h
i
c
h
 
d
o
 
n
o
t
,

t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
r
e
q
u
e
s
t
 
a
p
p
r
o
p
r
i
a
t
e
m
a
t
e
r
i
a
l
s
 
a
n
d
 
d
i
s
t
i
n
g
u
i
s
h
b
e
t
w
e
e
n
 
t
h
o
s
e
 
w
h
i
c
h
 
c
o
n
t
a
i
n

s
t
a
r
c
h
 
a
n
d
 
t
h
o
s
e
 
t
h
a
t
 
d
o

n
o
t
.

k

2
3
3
.

G
i
v
e
n
 
a
 
l
i
s
t
 
o
f
 
t
e
r
m
s
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
9
0
p
e
r
c
e
n
t
 
o
f
 
t
h
o
s
e
 
f
a
c
t
o
r
s
 
w
h
i
c
h
d
i
r
e
c
t
l
y

i
n
f
l
u
e
n
c
e
 
t
h
e
 
r
a
t
e
 
o
f
 
s
o
i
l

e
r
o
s
i
o
n
 
b
y
 
w
a
t
e
r
.

'
1

2
 
3

4
5

1
3
 
4
 
5

1
2
.

3
4

5
.

.
.

1
2
 
3

4
5

1
 
.
2
.
.
3
 
4

5
'

1
 
'
2
 
3
 
4

5

1
 
2
 
3
 
4
.
5

1
 
2
 
3

4
 
5

1
 
2

3
 
4
 
5

1
2
 
3

4
,
 
5

1
 
2
 
3

4
.
,
5



t

4.

O
b
j
e
c
t
i
v
e

.
R
a
t
i
n
g

2
3
4
.

G
i
v
e
n
 
d
i
a
g
r
a
m
s
 
o
f
 
r
e
g
u
l
a
r
 
p
o
l
y
g
o
n
s
,
 
t
h
e

s
t
u
d
e
n
t

i
d
e
n
t
i
f
y
 
a
n
d
 
n
a
m
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

t
r
i
a
n
g
l
e
,
 
s
q
u
a
r
e
,
 
p
e
n
t
a
g
o
n
,
 
h
e
x
a
g
o
n
;

o
c
t
a
g
o
n
,
 
a
n
d

e
c
a
g
o
n
.
'

2
3
5
.

G
i
v
e
n
 
a
 
n
a
r
r
a
t
i
v
e
 
a
c
c
o
u
n
t
 
o
f
 
t
h
e
 
w
e
a
t
h
e
r
f
o
r
 
a
 
p
e
r
i
o
d
 
o
f
 
d
a
y
s

o
r
 
f
r
o
m
 
o
b
s
e
r
v
i
n
g
 
t
h
e
 
w
e
a
t
h
e
r

f
o
r
 
a
 
p
e
r
i
o
d
 
o
f
 
d
a
y
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
C
o
n
s
t
r
u
c
t
a
 
r
e
c
o
r
d
 
o
f
j
t
e
a
t
h
e
r
 
c
o
n
d
i
t
i
o
n
s
 
u
t
i
l
i
z
i
n
g

a
 
c
h
a
r
t
 
a
n
d
 
s
t
a
n
d
a
r
d
 
s
y
m
b
o
l
s
.

2
3
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
u
s
e
 
o
f
.
a
 
w
e
t
 
h
u
l
b
o
d
r
y
 
b
u
l
b
 
h
y
d
r
o
m
e
t
e
r
 
a
n
d

c
h
a
r
t
 
f
o
r

d
e
t
e
r
m
i
n
i
n
g
 
r
e
l
a
t
i
v
e
 
h
u
m
i
d
i
t
y
.

2
3
7
.

G
i
v
e
n
,
 
a
n
 
u
n
l
a
b
e
l
e
d
 
d
i
a
g
r
a
m
 
a
n
d
a
 
l
i
s
t
 
o
f
 
t
e
r
m
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
a
 
d
i
a
g
r
a
m
 
o
f

t
h
e
 
l
i
f
e
 
c
y
c
l
e
 
o
f
 
a
 
f
l
o
w
e
r
i
n
g
p
l
a
n
t
.

'
0
1
1
.

G
i
v
e
n
 
a
p
p
r
o
p
r
i
a
t
e
 
d
a
t
a
,
 
t
h
e
 
s
t
u
d
e
n
t
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
n
 
i
n
f
e
r
e
n
c
e
 
a
b
o
u
t

t
h
e
 
r
d
r
.
t
i
o
n
s
h
i
p

b
e
t
w
e
e
n
 
t
e
m
p
e
r
a
t
u
r
e
 
a
n
d
 
s
o
l
u
b
i
l
i
t
y

o
f
 
a
 
s
o
l
i
c
r
i
n
-
a
 
l
i
q
u
i
d
 
a
n
d
 
a
l
s
o
t
h
e
 
t
e
m
p
e
r
a
t
u
r
e
 
a
n
d

(
I
n

t
h
e
 
s
o
l
u
b
i
l
i
t
y
_
o
f
 
a
 
g
a
s
 
i
n

a
 
l
i
q
u
i
d
.

2
3
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
r
e
q
u
e
s
t
 
a
p
p
r
o
p
r
i
a
t
e
m
a
t
e
r
i
a
l
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e

a
 
p
r
o
c
e
d
u
r
e

f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
,
 
t
r
u
e
 
n
o
r
t
h
.

*

.4
.
2
4
0
.

G
i
v
e
n
 
a
'
c
o
n
t
o
u
r
 
m
a
p
,
'
 
t
h
e
 
s
t
u
d
e
n
t

w
i
l
l
 
;
i
d
e
n
t
i
f
l
-
a
n
d
 
n
a
m
e
 
c
o
n
t
o
u
r
 
l
i
n
e
s

a
n
d
 
e
l
e
v
a
t
i
o
n
s
.

2
4
1
.
'

G
i
v
e
n
 
a
 
r
u
l
e
r
 
a
n
d
 
a

c
o
m
p
a
s
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
 
c
o
n
t
o
u
r
m
a
p
 
o
f
 
a
 
t
h
r
e
e
 
d
i
m
e
n
s
i
o
n
a
l

o
b
j
e
c
t
.

2
4
2
.

G
i
v
e
n
 
t
w
o
 
d
i
m
e
n
s
i
o
n
a
l
 
p
r
o
j
e
c
t
i
o
n
s
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e
 
t
h
r
e
e

d
i
m
e
n
s
i
o
n
a
l

o
b
j
e
c
t
.

2
4
3
.

g
i
v
e
n
 
a
 
d
i
a
g
r
a
m
 
o
f
a
 
b
e
i
m
 
o
f
 
l
i
g
h
t
 
i
n
c
i
d
e
n
t
 
o
n
 
a
 
p
l
a
n
e
n
i
r
r
o
r
,
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e
 
r
e
f
l
e
c
t
l
d
 
b
e
a
m
.

2
4
4
.

G
i
v
e
n
 
a
 
p
i
x
t
u
r
e
 
o
f
 
s
o
l
i
d
s
 
a
n
d
/
o
r
l
i
q
u
i
d
s
;
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

d
e
m
o
n
s
t
r
a
t
e
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r

'
s
e
p
a
r
-

a
t
i
n
g
 
t
&
o
o
m
p
o
n
e
n
t
s
 
o
f
 
t
h
e
 
m
i
x
t
u
r
e
a
n
d
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
,
 
t
h
e
 
v
o
l
u
m
e
a
n
d
 
m
a
s
s
 
o
f
'
t
h
e
 
c
o
m
p
o
n
e
n
t
s
.

2
2

1
2

3
4

5'

1
2

3
 
1
,

5

1
2

'
3
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4

5

1
2

3
 
'
4

S

1
2

3
4

5

1
2

3
 
4

5

1
2
.

3
4
.

5

1
2

3
4

5

1
2
-

3
4
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1
2

3
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1
2
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O
b
j
e
c
t
i
v
e

R
a
t
i
n
g

2
4
5
.

&
y
e
n

a
 
f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
 
o
r
 
p
i
c
t
u
r
e
s
,
 
t
h
e
 
s
t
u
d
e
n
t

w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
n
u
m
b
e
r
s
 
o
f
 
l
i
v
i
n
g
t
h
i
n
g
s

f
o
u
n
d
 
i
n
 
a
 
g
i
v
e
n
 
a
r
e
a
 
a
n
d
 
t
h
e
 
o
b
s
e
r
v
e
d
f
r
e
q
u
e
n
c
y
 
o
f
 
v
a
r
i
o
u
s
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
.

2
4
6
.

G
i
v
e
n
 
t
w
o
 
o
r
 
m
o
r
e
 
c
o
l
l
i
d
i
n
g
 
o
b
j
e
c
t
s
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
o
b
s
e
r
v
e
d

c
h
a
n
g
e
s
 
i
n

t
e
r
m
s
 
o
f
 
s
p
e
e
d
,
 
w
e
i
g
h
t
,
 
a
n
d
 
d
i
s
t
a
n
c
e
s
m
o
v
e
d
.

2
4
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
a
 
s
e
q
u
e
n
c
e
 
o
f
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
t
e
s
t
i
n
g
 
f
o
r
 
c
o
n
d
i
t
i
o
n
s
t
h
a
t
 
a
f
f
e
c
t

p
l
a
n
t
 
g
r
o
w
t
h
.

2
4
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e

d
i
r
e
c
t
i
o
n
 
o
f
 
m
o
t
i
o
n
 
a
n
d
-
t
h
e
 
r
a
t
e
 
o
f

c
h
a
n
g
e
 
o
f
 
t
h
e
 
m
o
t
i
o
n
 
o
f

p
l
a
n
t
s
,
 
p
a
r
t
s
 
o
f
 
p
l
a
n
t
s
,
 
a
n
i
m
a
l
s
,

o
r
 
p
a
r
t
s
 
o
f
 
a
n
i
m
a
l
s
 
w
h
i
c
h
 
r
e
s
p
o
n
d
 
t
o

a
 
g
i
v
e
n
 
s
t
i
m
u
l
u
s
.

2
4
9
.

G
i
v
e
n
 
a
 
g
r
o
u
p
 
o
f
 
r
o
c
k
s
 
a
n
d
 
m
i
n
e
r
a
l
s
a
n
d
 
a
l
s
o
 
a
 
s
t
r
e
a
k
 
p
l
a
t
e
,
 
v
i
n
e
g
a
r
,

a
 
m
a
g
n
e
t
,
 
a
n
d

m
a
t
e
r
i
a
l
s
 
f
o
r
 
a
 
s
i
m
p
l
e
 
e
l
e
c
t
r
i
c
a
l

c
i
r
c
u
i
t
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h

b
e
t
w
e
e
n
 
t
h
e

v
a
r
i
o
u
s
 
s
p
e
c
i
m
e
n
s
.
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1
.
2

3
4

'
5

1
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APPEFiDIX C

July 28, 1972

On June 22 we sent you a list of behavioral objectives and a
letter of explahation. We realize that you are a very bugy
person but we do value your opinions and suggestions. We
did not send out form letterT nor did we write to large
numbers of people. We preferred to concentrate on quality as
opposed to quantity.

.

I am enclosing a xerox copy of my previous letter, the list
of behavioral objectives, and stamped self addressed
envelope. If you have not already done so, I do hope you
will find time to avaluate the behavioral objectives.
Projects of this kind never get off the ground without the
aid and consideration of people like you.

Sincerely,

Charles O. Hinerman, Ph.D.
, Asst. Prof. of Science Educ.

COH: ljw

Enclosure



Appendix D

Dear (name of Program Director)

Dr. (name of Program Director) was kind enough to give us his opinion
of the enclosed materials and gave us your name as a person who is
also an expert on (name of Program). We would like to draw upon
your expertise for a project which we believe will further the
general goals of (Program) in particular and science education in

. general.

We are currently working on a U.S.O.E. small grant project whose
purpose is to develop a set of behavioral objectives for the elementary
teachers entire undergraduate science program. These objectives
include subject matter concepts and inquiry skills and do not include
pedagogical skills or philosophical orientation at this time.

In brder to determine what minimum concepts and inquiry skills in
science the prospective elementary teacher should possess, we have
vary carefully analyzed the following programs to ascertain which
science concepts and inquiry skills were included: COPES, SCIS, ESS,
S-APA (HAAS), NINNEHAST, and IDP. If a topic was unique to a single
program, it was not included.

The enclosed set of behavioral objectives was formulated based on
the above analysis. In order to establish the validity of the ob-
jectives, we would like to request a few minutes from your busy schedule.'
Will, ou please evaluate the objectives in the light of the subject
matter concepts and inquiry skills a teacher would need in order to
teach (name of Program). If there are other subject matter concepts or
inquiry skills which you feel are very essential to (name of Program)
would, you please jot them on the reverse side of any of the pages?

Your cooperation will be sincerely appreciated.

Sincerely,

Charles 0. Hinerman, Ph.D.
Asst. Prof. of Science Educ.

COH/ljw

Enclosure
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b
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E
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o
r
s

1
.
0
-
1
.
7
 
a
b
s
o
l
u
t
e
l
y
 
n
e
c
e
s
s
a
r
y
,
 
1
.
8
-
2
.
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h
i
g
h
l
y
 
d
e
s
i
r
a
b
l
e
,
 
2
.
6
-
3
.
3
d
e
s
i
r
a
b
l
e
,
 
3
.
4
-
4
.
1
 
o
f
 
l
i
t
t
l
e
i
m
p
o
r
t
a
n
c
e
,
 
4
.
2
-
5
.
0

s
h
o
u
l
d
 
b
e
 
o
m
i
t
t
e
d

c
a
n

g
O
b
j
e
c
t
i
v
e

b
y
 
E
v
a
l
u
a
t
o
r
s

1
.

G
i
v
e
n
 
a
 
c
o
m
m
o
n
 
o
b
j
e
c
t
 
a
n
d
,
i
n
s
t
r
u
c
t
i
o
n
s
 
t
o
 
m
a
k
e
 
a
s
m
a
n
y
 
d
i
f
f
e
r
e
n
t
 
k
i
n
d
s
 
o
f
 
o
b
s
e
r
v
a
t
i
o
n
s
a
s

p
o
s
s
i
b
l
e
,
 
t
h
e
 
s
t
u
d
e
n
t
*
 
w
i
l
l
w
r
i
t
e
 
a
t
 
l
e
a
s
t
 
f
i
v
e
 
s
t
a
t
e
m
e
n
t
s

o
f
 
o
b
s
e
r
v
a
t
i
o
n
s
 
w
h
i
c
h
 
w
i
l
l

i
n
c
l
u
d
e
:

(
1
)
 
a
t
 
l
e
a
s
t

o
n
e
 
o
b
s
e
r
v
a
t
i
o
n
 
m
a
d
e
 
b
y

o
f
 
e
a
c
h
 
o
f
 
t
h
e
 
f
i
v
e

s
e
n
s
e
s
,
 
.
(
2
)
 
a
t
 
l
e
a
s
t
 
o
n
e
 
q
u
a
n
t
i
t
a
t
i
v
e

o
b
s
e
r
v
a
t
i
o
n
,
 
a
n
d
 
(
3
)
 
a
t
 
l
e
a
s
t

o
n
e
 
o
b
s
e
r
v
a
t
i
o
n
 
w
h
i
c
h
 
d
e
s
c
r
i
b
e

s
o
m
e
 
c
h
a
n
g
e
 
i
n
 
t
h
e
 
o
b
j
e
c
t
 
w
h
i
c
h

o
c
c
u
r
s
 
s
p
o
n
t
a
n
e
o
u
s
l
y
 
o
r
 
w
h
i
c
h
o
c
c
u
r
s
 
a
s
 
a
 
r
e
s
u
l
t
 
Q
f
 
s
o
m
e
t
h
i
n
g
 
t
h
e

s
t
u
d
e
n
t
 
d
o
e
s
 
t
o
 
t
h
6
 
o
b
j
e
c
t
:

2
.

G
i
v
e
n
 
a
 
v
e
r
b
a
l
 
d
e
s
c
r
i
p
t
i
o
n
,

a
 
s
e
t
 
o
f
 
p
h
o
t
o
g
r
a
p
h
s
,
 
d
i
c
g
r
a
m
s
,

a
r
t
o
o
n
s
,
 
d
r
a
w
i
n
g
s
,
 
o
r
 
a
 
p
h
y
s
i
c
a
l

s
i
t
u
a
t
i
o
n
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
c
o
n
s
t
r
u
c
t
 
t
w
o
 
o
r
 
m
o
r
e

f
 
r
a
n
e
e
 
t
h
a
t
 
a
c
c
o
u
n
t
 
f
o
r
 
a
l
l
t
h
e
 
r
e
l
e
v
a
n
t

o
b
s
e
r
v
a
t
i
o
n
s
,
 
a
n
d
 
n
o
 
p
a
r
t
 
o
f
a
n
y
 
i
n
f
e
r
e
n
c
e
 
w
i
l
l
 
b
e
,
i
n
 
c
o
n
f
 
i
c
t

w
i
t
h
 
t
h
e
 
o
b
s
e
r
v
a
t
i
o
n
s
.

C
.
.
"
)
3
4

G
i
v
e
n
 
a
 
l
i
s
t
 
o
f
 
s
t
a
t
e
m
e
n
t
s
a
b
o
u
t
 
a
 
c
o
m
m
o
n
 
p
h
e
n
o
m
e
n
a
,

s
o
m
e
 
o
f
 
w
h
i
c
h
 
a
r
e
 
o
b
s
e
r
v
a
t
i
o
n
s
,

s
o
m
e
 
o
f

w
h
f
-
2
1
1
 
a
r
e
 
i
n
f
e
r
e
n
c
e
s
 
a
n
d
 
s
o
m
e
o
f
 
w
h
i
c
h
 
a
r
e
 
i
r
r
e
l
e
v
a
n
t

s
t
a
t
e
m
e
n
t
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
i
d
e
n
t
i
f
y

e
a
c
h
 
a
s
 
o
b
s
e
r
v
a
t
i
o
n
,
 
i
n
f
e
r
e
n
c
e
,

o
r
 
n
e
i
t
h
e
r
.

4
.

G
i
v
.
m
 
o
n
e
 
o
r
 
m
o
r
e
 
i
n
f
e
r
e
n
c
e
s
a
b
o
u
t
 
a
 
c
o
m
m
o
n
 
p
h
e
n
o
m
e
n
a
 
a
n
d
t
h
e
 
d
a
t
a
 
f
r
o
m
 
w
h
i
c
h
 
t
h
e
 
i
n
f

r
e
n
c
e
s

w
e
r
e
 
d
e
r
i
v
e
d
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
a
l
t
e
r
 
t
h
e
 
i
n
f
e
r
e
n
c
e
)
 
w
h
e
n
p
r
e
s
e
n
t
e
d
 
w
i
t
h
 
a
d
d
i
t
i
o
n
a
l
 
d
a
,

w
h
i
c
h

a
r
e
 
i
n
 
c
o
n
f
l
i
c
t
 
w
i
t
h
,

o
r
 
i
n
d
i
c
a
t
e
 
t
h
a
t
 
t
h
e
 
o
r
i
g
i
n
a
l
 
i
n
f
e
r
e
n
c
e
s

a
r
e
 
n
o
t
 
s
a
t
i
s
f
a
c
t
o
r
y
.

5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
 
a
b
l
e
 
t
o
 
c
o
n
s
t
r
u
c
t

a
 
s
i
t
u
a
t
i
o
n
 
t
o
 
t
e
s
t
 
i
n
f
e
r
e
n
c
e
s
m
a
d
e
 
b
y
 
t
h
e
 
s
t
u
d
e
n
t
 
a
b
o
u
t

a
 
s
i
m
p
l
e
 
p
h
e
n
o
m
e
n
o
n
.

6
,
 
G
i
v
e
n
 
q
u
a
l
i
t
a
t
i
v
e

o
r
 
q
u
a
n
t
f
i
t
a
t
i
v
e
,
o
b
s
e
r
v
a
t
i
o
n
s

o
n
 
t
w
o
,
 
v
a
r
i
a
b
l
e
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
n
d
 
d
e
m
o
n
s
t
r
a
t
e

a
 
r
e
l
a
t
i
o
n
s
h
i
p
 
b
e
t
w
e
e
n
 
t
h
e
 
t
w
o
v
a
r
i
a
b
l
e
s
 
t
h
a
t
 
c
a
n
 
b
e
 
u
s
e
d
 
t
o
 
m
a
k
e

p
r
e
d
i
c
t
i
o
n
s
.

7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
w
r
i
t
e

a
 
r
e
p
o
r
t
 
o
r
 
d
e
s
c
r
i
b
e
 
v
e
r
b
a
l
l
y
a
n
 
e
x
p
e
r
i
m
e
n
t
 
p
e
r
f
o
r
m
e
d
 
b
y
 
h
i
m
 
i
n
t
e
r
m
s
o
f

p
u
r
p
o
s
e
,
 
m
e
t
h
o
d
s
,
 
m
a
t
e
r
i
a
l
s
,

p
r
o
c
e
d
u
r
e
s
,
 
a
n
d
 
r
e
s
u
l
t
s
 
i
n
 
t
h
a
t

o
r
d
e
r
 
w
h
e
n
 
i
n
s
t
r
u
c
t
e
d
 
t
o
'
r
e
p
o
r
t

o
n
 
h
i
s
 
e
x
p
e
r
i
m
e
n
t
.

2
.
0
0

1
.
8
0

3.
06

o

1
.
6
0

1
.
3
3

'
 
2
.
0
0

8
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
d
a
t
a
 
i
n
t
a
b
u
l
a
r
 
o
r
 
g
r
a
p
h
i
c
a
l
 
f
o
r
m
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
p
r
e
d
#
t
i
o
n
 
a
b
o
u
t
 
t
h
e
,

1
.
9
0

v
a
r
i
a
b
l
e
s
 
a
n
d
 
w
i
l
l
 
r
e
v
i
s
e
t
h
e
 
p
r
e
d
i
c
t
i
o
n

o
n
 
t
h
e
 
b
a
s
i
s
'
 
o
f
 
a
d
d
i
t
i
o
n
a
l
 
d
a
t
a
 
i
f

s
u
c
h
 
r
e
v
i
s
i
o
n
 
i
s
 
n
e
e
d
e
d
.

*
S
t
u
d
e
n
t
 
a
s
 
u
s
e
d
 
i
n
t
h
e
s
e
 
o
b
j
e
c
t
i
v
e
s
 
d
e
n
o
t
e
s

a
 
p
r
e
-
s
e
r
v
i
c
e
 
e
l
e
m
e
n
t
a
r
y
 
t
e
a
c
h
e
r
.

1



O
b
j
e
c
t
i
y
e

.
9
.

G
i
v
e
n
 
a
 
p
h
y
l
o
g
e
n
e
t
i
c
 
k
e
y
,
,
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n
 
t
h
e
 
d
e
g
r
e
e
s
o
f
 
r
e
l
a
t
i
o
n
s
h
i
p
s
-
a
m
o
n
g

t
h
e
 
v
a
r
i
o
u
s
 
g
r
o
u
p
s
.

1
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
a
 
g
i
v
e
n
 
o
b
j
e
c
t
 
a
s
 
c
o
m
p
l
e
t
e
l
y
a
s
 
p
o
s
s
i
b
l
e
 
u
s
i
n
g
 
o
n
l
y

a
 
g
i
v
e
n
 
m
u
l
t
i
s
t
a
g
e

c
l
a
s
s
i
f
i
c
a
t
i
o
n
 
s
y
s
t
e
m
.

1
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e

u
s
e
 
o
f
 
a
 
m
u
l
t
i
s
t
a
g
e
 
c
l
a
S
s
i
f
i
c
g
t
i
o
n

s
y
s
t
e
m
 
g
i
v
e
n

-
a
n
y
 
o
n
e
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
.
:

(
1
)
 
8
-
1
0
 
h
o
u
s
e
h
o
l
d

c
h
e
m
i
c
a
l
s
,
 
(
2
)
 
8
-
1
0
m
i
s
c
e
l
l
a
n
e
o
u
s
 
o
b
j
e
c
t
s
,

(
3
)
 
8
-
1
0

c
o
m
m
o
n
 
a
n
i
m
a
l
s
,
 
(
4
)
 
8
-
1
0
 
C
o
m
m
o
n
p
l
a
n
t
s
.

1
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e

a
 
r
u
l
e
 
f
o
r
 
a
p
p
r
o
x
i
m
a
V
i
n
g
 
h
o
w
m
a
n
y
 
t
i
m
e
s
 
o
n
e
 
n
u
m
b
e
r
 
i
s
 
g
r
e
a
t
e
r
t
h
a
n

a
n
o
t
h
e
r
,
 
g
i
v
e
n
 
t
w
o
 
n
u
m
b
e
r
s

w
r
i
t
t
e
n
 
i
n
 
s
c
i
e
n
t
i
f
i
c

n
o
t
a
t
i
o
n
.

1
3
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
o
b
j
e
c
t
s
,

d
i
a
g
r
a
m
s
,
 
a
n
d
/
o
r
 
p
i
c
t
u
r
e
s
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
u
s
e
 
t
h
e
.
 
o
b
j
e
c
t
s
 
t
o
 
c
o
n
s
t
r
u
c
t

t
h
.
;
 
s
p
a
t
i
a
l
 
a
r
r
a
n
g
e
m
e
n
t
s

s
h
o
w
n
 
i
n
 
t
h
e
 
d
i
a
g
r
a
m
s
 
a
n
d
/
o
r

p
i
c
t
u
r
e
s
.

1
4
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
l
i
v
i
n
g
 
a
n
d
/
o
r
n
o
n
-
l
i
v
i
n
g
 
t
h
r
e
e
 
d
i
m
e
n
s
i
o
n
a
l

o
b
j
e
c
t
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y

t
h
o
s
e
 
t
h
a
t
 
a
r
e
 
s
y
m
m
e
t
r
i
c
a
l

a
n
d
 
d
e
s
c
r
i
b
e
 
a
l
l
 
p
l
a
h
e
s
o
f
 
s
y
m
m
e
t
r
y
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

d
e
m
o
n
s
t
r
a
t
e

p
a
p
e
r
 
f
i
g
u
r
e
s
.

G
i
v
e
n
 
a
 
p
r
o
t
r
a
c
t
o
r
,

o
b
j
e
c
t
s
,

n
a
m
e
 
t
h
e
 
a
n
g
l
e
s
.

a
l
l
 
l
i
n
e
s
 
o
f
 
s
y
m
m
e
t
r
y

g
i
v
e
n
 
a
 
c
o
l
l
e
c
t
i
o
n
 
o
f
 
t
w
o
d
i
m
e
n
s
i
o
n
a
l

a
n
d
/
o
r
 
f
i
g
u
r
e
s

c
o
n
t
a
i
n
i
n
g
 
a
n
g
l
e
s
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
m
e
a
s
u
r
e
 
a
n
d

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e

a
n
d
 
a
p
p
l
y
 
r
u
l
e
s
 
r
e
l
a
t
i
n
g
t
h
e
 
c
i
r
c
u
m
f
e
r
e
n
c
e
,
 
d
i
a
m
e
t
e
r
,

a
n
d
 
r
a
d
i
u
s
 
o
f

a
 
c
i
r
c
l
e
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
p
p
l
y
a
 
r
u
l
e
 
r
e
l
a
t
i
n
g
 
t
h
e
 
l
i
n
e
a
r
 
s
p
e
e
d
,

a
n
g
u
l
a
r
 
s
p
e
e
d
,
 
a
n
d

c
i
r
c
u
m
f
e
r
e
n
c
e

o
f
 
a
 
w
h
e
e
l
 
t
o
 
f
i
n
d

e
i
t
h
e
r
 
o
f
 
t
h
e
s
e
 
q
u
a
n
t
i
t
i
e
s

w
h
e
n
 
t
h
e
 
o
t
h
e
r
 
t
w
o

a
r
e
 
g
i
v
e
n
.

1
9
.

G
i
v
e
n
 
a
 
n
u
m
b
e
r
 
l
i
n
e
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e

s
u
m
 
o
r

d
i
f
f
e
r
e
n
c
e
 
o
f

a
n
y
 
t
w
o
 
n
u
m
b
e
r
s
.

2

M
e
a
n
 
R
a
t
i
n
g

b
y
 
E
v
a
l
u
a
t
o
r
s

3.
60

3.
30

2
.
0
0

3.
40

2
.
1
0

2
:
4
0

2
.
4
0

2
.
9
0

3:
30

3.
50

.

2
.
8
0



O
b
j
e
c
t
i
v
e
 
0
0
1
1

;
t

M
e
a
n
 
R
a
t
i
n
g

b
y
 
E
v
a
l
u
a
t
o
r
s

1
.

2
0
.
 
.
f
t
l
i
v
e
n
 
a
 
g
r
o
u
p
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
,
 
t
h
e
'
s
t
u
d
e
n
t
 
w
i
l
l
 
w
r
i
t
e
 
t
h
e
m
 
A
n
 
s
c
i
e
n
t
i
f
i
c
n
o
t
a
t
i
o
n
 
a
n
d
 
v
i
c
e

v
e
r
s
a
.
_

.
.

1
 
l
'

,

_
I

,
2
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
p
r
o
c
e
d
u
r
e
f
o
r

m
u
l
t
i
p
l
y
i
n
g
 
a
n
d
 
d
i
v
i
d
i
n
g
 
v
e
r
y
 
l
a
r
g
e
 
a
n
d

v
e
r
y

-
.

.

s
m
a
l
l
 
n
u
m
b
e
r
s
 
w
r
i
t
t
e
n
 
i
n
 
s
c
i
e
n
t
i
f
i
c

'
n
o
t
a
t
i
o
n
.

1
4

.
2
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
a
 
p
r
o
c
e
d
u
r
e

f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
t
h
e
r

a
 
p
l
a
n
t
,
 
p
l
a
n
t
 
p
a
r
t
,
 
a
n
i
m
a
l
,

o
r
 
a
n
i
m
a
l
 
p
a
r
t
 
i
s
 
g
r
o
w
i
n
g
 
u
n
i
f
o
r
m
l
y
.

3
.
2
0

3.
60

2.
44

2
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
n
d
 
d
e
s
c
r
i
b
e

t
h
e
 
s
t
i
m
u
l
u
s
 
a
n
d
 
r
e
s
p
o
n
s
e
 
i
n
'
t
h
e
 
b
e
h
a
v
i
o
r
-
o
f
 
p
l
a
n
t
e

2
.
8
0

a
n
d
 
a
n
i
m
a
l
s
,

6
_

.
.
.
-

\
.

-
 
- 2
4
.

G
i
v
e
n
-
t
h
e
 
f
o
l
l
b
w
i
n
g
 
t
w
o
 
a
n
d
 
t
h
r
e
e

d
i
m
e
n
s
i
o
n
a
l
 
g
e
o
m
e
t
r
i
c
 
s
h
a
p
e
s
,
 
t
h
e
 
s
t
u
d
e
n
t
-
w
i
l
l
i
d
e
n
t
i
f
y
 
a
n
d

2
.
8
0

n
a
m
e
 
t
h
e
m
:
 
e
l
l
i
p
s
e
,
.
 
e
l
l
i
p
s
o
i
d
,
 
e
p
h
e
r
e
,
 
s
p
h
e
r
e
o
i
d
,

c
i
r
c
l
e
,
 
s
q
u
a
r
e
,
 
r
e
c
t
a
n
g
l
e
,
 
t
r
i
a
n
g
l
e
,

.

p
y
r
a
m
i
d
,
 
c
o
n
e
,
 
a
n
d
 
c
y
l
i
n
d
e
r
.

2
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e
p
a
r
t
s
 
o
f
.
t
h
e
 
b
o
d
y
 
o
r
 
p
i
c
t
u
r
e
s
 
o
f
 
t
h
e
m
t
h
a
t
 
p
u
s
h
 
a
n
d
 
e
n
a
b
l
e

.

v
a
r
i
o
u
s
 
a
n
i
m
a
l
s
 
t
6
 
c
h
a
n
g
e
 
t
h
e
i
r
p
o
s
i
t
i
o
h
s
,
 
a
n
d
 
a
l
s
o
 
t
h
e
 
m
e
d
i
u
m
 
a
g
a
i
n
s
t
w
h
i
c
h
 
t
h
e
 
p
u
s
h
-
i
s

"
d
i
r
e
c
t
e
d
.

2
6
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
d
a
t
a
,
 
t
h
e
-
s
t
u
d
e
n
t
-
w
i
l
l

c
o
n
s
t
r
u
c
t
 
m
o
r
e
 
t
h
a
n
.
 
o
n
e
 
h
y
p
o
t
h
e
s
i
s
 
t
o
e
x
p
l
a
i
n
 
t
h
e
 
d
a
t
a
.

N
o
 
p
a
r
t
 
o
f
 
t
h
e
-
 
h
y
p
o
t
h
e
s
i
s
 
w
i
l
l
'
 
c
o
n
t
r
a
d
i
c
t
 
t
h
e
 
d
a
t
o
o
 
a
n
d
,
 
a
l
l
 
r
e
l
e
v
a
n
t
 
d
a
t
a
 
w
i
l
l
 
b
e
i
n
c
o
r
p
o
r
a
t
e
d

i
n
 
t
h
e
-
h
y
p
o
t
h
e
s
i
s
.

,
,
.
'

.
-

.
.

.

2
7
.
r

G
i
v
e
n
 
s
o
m
e
 
e
x
p
e
r
i
m
e
n
t
a
l
 
d
a
t
a
a
n
d
 
a
 
s
e
t
 
o
f
 
s
t
a
t
e
m
e
n
t
s
C
o
n
c
e
r
n
i
n
g
 
t
h
e
 
d
a
t
a
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
t
h
e
 
s
t
a
t
e
m
e
n
t
s
 
t
h
a
t

a
r
e
 
h
y
p
o
t
h
e
s
e
s
 
'
a
n
d
 
t
h
o
s
e
 
t
h
a
t
 
a
r
e
 
n
o
t
.

2
8
.

G
i
v
e
n
 
E
e
,
,
 
l
i
s
t
 
o
f
 
h
y
p
o
t
h
e
s
e
s
 
a
n
d
/
o
r
q
u
e
s
t
i
o
n
s
t
o
 
b
e
 
t
e
s
t
e
d
,
 
t
h
e
 
s
t
u
d
e
n
t
w
i
l
l
 
n
a
m
e
 
e
a
c
h
 
w
o
r
d
 
i
n

.
n
e
e
d
 
o
1
 
o
p
e
r
a
t
i
o
n
a
l
 
d
e
f
i
n
i
t
i
o
n
.

_
.

.
.

r i

.

.
2
9
.

G
i
v
e
n
 
a
 
h
y
p
o
t
h
e
s
i
s

o
r
 
q
u
e
s
t
i
o
n
 
t
o
 
b
e
 
t
e
s
t
e
d
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
n
a
m
e
 
a
n
d
 
d
e
s
c
r
i
b
e
 
h
o
r
t
h
e
 
d
e
\
p
e
n
d
e
n
t

v
a
r
i
a
b
l
e
 
i
s
 
t
o
 
b
e
 
m
e
a
s
u
r
e
d
,
 
a
n
d
n
a
m
e
 
o
t
h
e
r
 
v
a
r
i
a
b
l
e
s
 
a
n
d
 
d
e
s
c
r
i
b
e
 
h
o
w
 
t
h
e
y

a
r
e
 
t
o
 
b
e
 
h
e
l
d
 
c
o
n
s
t
a
n
t
.

,
.
.

3
S
S

3
.
.
2
0

1
.
8
8

1
.
9
0

2
.
3
0

1
.
6
0



M
e
a
n
 
R
a
t
i
n
g
'

O
b
j
e
c
t
i
v
e

b
y
 
E
v
a
l
u
a
t
o
r
s
'

3
0
.

C
o
n
s
t
r
u
c
t
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e

a
 
t
e
s
t
 
o
f
 
a
n
 
e
f
f
e
c
t
 
p
r
o
p
o
s
e
d
 
b
y
 
t
h
e

s
t
u
d
e
n
t
 
o
f
 
o
n
e
 
i
n
d
e
p
e
n
d
e
n
t

1
,
9
6

'
v
a
r
i
a
b
l
e
 
o
n
.
 
t
h
e
 
b
e
h
a
v
i
o
r
 
o
f
a
 
d
e
p
e
n
d
e
n
t
 
v
a
r
i
a
b
l
e
 
i
n

a
n
 
i
n
v
e
s
t
i
g
a
t
i
o
n
.

3
1
.

D
u
r
i
n
g
 
a
n
 
i
n
v
e
s
t
i
g
a
t
i
o
n
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
v
a
r
i
a
b
l
e
s
a
n
d
 
s
t
a
t
e
 
w
h
e
t
h
e
r
 
t
h
e
y
a
r
e

c
o
n
t
r
o
l
l
e
d
 
o
r
 
n
o
t
 
c
o
n
t
r
o
l
l
e
d
,

a
n
d
 
w
h
e
t
h
e
r
 
e
a
c
h
 
c
h
a
n
g
e
s

o
r
 
d
o
e
s
 
n
o
t
 
c
h
a
n
g
e
 
i
n
 
t
h
e

s
a
m
e
-
w
a
y

f
o
r
 
a
l
l
 
t
r
e
a
t
m
e
n
t
s
.

3
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
'
a
n
o
p
e
r
a
t
i
o
n
a
l
 
d
e
f
i
n
i
t
i
b
n
 
o
f

a
 
t
e
r
m
 
d
e
f
i
n
e
d
 
b
y
 
i
m
p
l
i
c
a
t
i
p
n
 
f
r
o
m

2
.
8
0

a
 
r
e
p
o
r
t
 
o
f
e
.
n
e
x
p
e
r
i
m
e
n
t

o
r
 
b
y
 
a
c
t
i
o
n
 
i
n
 
a
n
 
a
c
t
u
a
l
 
e
x
p
e
r
i
m
e
n
t
.

3
3
.

G
i
v
e
n
 
a
 
l
i
s
t
 
o
f
 
d
e
f
i
n
i
t
i
o
n
s
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h

b
e
t
w
e
e
n
 
o
p
e
r
a
t
i
o
n
a
l
 
a
n
d

n
o
n
-
-

2
.
4
0

o
p
e
r
a
t
i
o
n
a
l
 
d
e
f
i
n
i
t
i
o
n
s
.

3
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
m
e
a
n
,
 
m
e
d
i
a
n
,
 
m
o
d
e
,
 
a
n
d
'
r
a
n
g
e
 
o
f

2
.
8
0

a
 
s
e
t
 
o
f
 
m
e
a
s
u
r
e
m
e
n
t
s
.

,
N
)
'
3
5
.
*
 
T
h
e
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
d
a
t
a
o
n
 
a
 
g
r
a
p
h
,
 
a
 
m
a
p
,
 
o
r
 
i
n
 
a
 
t
a
b
l
e
w
h
i
c
h
 
s
u
p
p
o
r
t
s
 
o
r
 
d
o
e
s
 
n
o
t

s
u
p
p
o
r
t

1
.
8
0

a
 
g
i
v
e
n
 
s
t
a
t
e
m
e
n
t
,
 
a
n
s
w
e
r
a
 
g
i
v
e
n
 
q
u
e
s
t
i
o
n
,
 
o
r
 
f
o
r
m
a
 
p
a
t
t
e
r
n
.

3
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
h
o
w
 
o
n
e
 
v
a
r
i
a
b
l
e
 
d
e
p
e
n
d
s

o
n
 
a
n
o
t
h
e
r
,
 
g
i
v
e
n
 
g
r
a
p
h
s

o
r
 
t
a
b
l
e
s
 
o
f
 
d
a
t
a

.
2
:
0
0

o
f
 
t
h
e
 
v
a
r
i
a
b
l
e
s
.

3
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h

b
e
t
w
e
e
n
 
f
u
n
d
a
m
e
n
t
a
l
 
a
n
d
 
d
e
r
i
v
e
d
u
n
i
t
s
 
o
f
 
m
e
a
s
u
r
e
,
 
g
i
v
e
n

a
 
d
e
s
-

2
.
8
0

c
r
i
p
t
i
o
n
 
o
f
 
m
e
a
s
u
r
e
m
e
n
t
s
t
a
k
e
n
 
d
u
r
i
n
g
 
a
n
 
e
x
p
e
r
i
m
e
n
t
.

3
8
:

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
o
b
j
e
c
t
s

a
n
d
 
i
n
s
t
r
u
m
e
n
t
s
 
w
i
t
h
 
w
h
i
c
h

i
t
 
i
s
 
i
m
p
o
s
s
i
b
l
e
 
t
o
 
m
a
k
e
a
c
c
u
r
a
t
e
,
 
d
i
r
e
c
t

2
.
6
6

m
e
a
s
u
r
e
m
e
n
t
s
,
,
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

d
e
m
o
n
s
t
r
a
t
e
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
m
a
k
i
n
g
 
i
n
d
i
r
e
c
t
 
m
e
a
s
u
r
e
m
e
n
t
s
.

3
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
u
s
i
n
g
 
t
h
e
 
f
i
e
l
d
o
f
 
v
i
s
i
o
n
 
o
f
 
a
 
m
i
c
r
o
s
c
o
p
e

f
o
r

2
.
8
0

d
e
t
e
r
m
i
n
i
n
g
 
a
 
l
i
n
e
a
r
 
d
i
m
e
n
s
i
o
n
o
f
 
a
 
R
m
a
l
l
 
o
b
j
e
c
t
 
p
l
a
c
e
d
 
i
n
t
h
e
 
f
i
e
l
d
.

4
0
.

G
i
v
e
n
 
a
n
 
o
b
j
e
c
t
 
w
h
i
c
h
 
c
a
n
n
o
t
 
b
e
 
d
i
r
e
c
t
l
y
o
b
s
e
r
v
e
d
,
 
t
h
e
 
s
t
u
d
e
n
t

w
i
l
l
'
d
e
s
c
r
i
b
e
.
t
h
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s

1
.
9
0

o
f
 
t
h
e
 
o
b
j
e
c
t
 
(
a
p
p
e
a
r
a
n
c
e

a
n
d
 
l
o
c
a
t
i
o
n
)
 
o
n
 
t
h
e
 
b
a
s
i
s
o
f

i
n
f
e
r
e
n
c
e
s
 
c
o
n
s
t
r
u
c
t
e
d
 
f
r
o
m
a
 
s
e
t
 
o
f

o
b
s
e
r
v
a
t
i
o
n
s

1
.
5
0

4



4

O
b
j
e
c
t
i
v
e

M
e
a
n
 
R
a
t
i
n
g

b
y
 
E
v
a
l
u
a
t
o
r
s

4
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
d
u
c
t

a
 
r
e
v
i
s
i
o
n
 
o
f
 
a
 
h
y
p
o
t
h
e
s
i
s
 
g
i
v
e
n
t
h
e
 
r
e
s
u
l
t
s
 
o
f
,
a
 
t
e
s
t
 
(
)
t
a
g

o
r
i
g
i
n
a
l
 
h
y
p
o
t
h
e
s
i
s
 
a
n
d
 
a
d
d
i
t
i
o
n
a
l
d
a
t
a
 
o
b
t
a
i
n
e
d
 
f
r
o
m
 
o
t
h
e
r

e
x
p
e
r
i
m
e
n
t
s
.
-

1
:
5
0

4
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
b
e
t
w
e
e
n

0
0
2
,
 
0
2
,
 
a
n
d
 
H
2
 
g
i
v
e
n
 
s
m
a
l
l
,

u
n
l
a
b
l
e
d
 
s
a
m
p
l
g
s
i
o
f
 
t
h
e
s
e

g
a
s
e
s

3
.
3
0
,

.
 
.
a
n
d
 
a
n
y
 
o
t
h
e
r
 
m
a
t
e
r
i
a
l
s
 
h
e
 
m
a
y
 
r
e
q
u
e
s
t
.

.
3
.
6
G

3
.
7
0

4
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
i
n
t
e
r
m
s
 
o
f
 
a
u
x
i
n
 
c
o
n
c
e
n
t
r
a
t
i
o
n

a
n
d
 
g
r
o
w
t
h
 
r
a
t
e
 
a
 
p
l
a
n
t
 
s
t
e
m
s

r
e
s
p
o
n
s
e
 
t
o
 
l
i
g
h
t
.

4
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
t
h
e

p
a
r
t
s
 
o
f
 
t
h
e
 
s
p
e
c
t
r
u
m
 
m
o
s
t

c
o
n
d
u
c
i
v
e
 
t
o
 
g
r
e
e
n
 
p
l
a
n
t
 
g
r
o
w
t
h

a
n
d

d
e
s
c
r
i
b
e
 
w
h
y
 
t
h
e
s
e
 
a
r
e
m
o
r
e
 
e
f
f
i
c
i
e
n
t
 
t
h
a
n
 
o
t
h
e
r
 
p
a
r
t
s
.

4
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
t
h
e
 
i
n
f
e
r
r
e
d
 
t
h
r
e
e
 
d
i
m
e
n
s
i
o
n
a
l
s
h
a
p
e
 
o
f
 
o
b
j
e
c
t
s
 
p
i
c
t
u
r
e
d
 
i
n
p
h
o
t
o
s

o
n
 
t
h
e
 
b
a
s
i
s
 
o
f
 
i
n
f
e
r
e
n
c
e
s
 
a
b
d
t
a
t
t
h
e
 
p
o
s
i
t
i
o
n
 
o
f
 
t
h
e

c
a
m
e
r
a
,
 
d
i
r
e
c
t
i
o
n
 
o
f
 
i
l
l
u
m
i
n
a
t
i
o
n
s
,

a
n
d

m
o
t
i
o
n
.

4
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e

a
 
r
u
l
e
 
f
o
r
 
p
r
e
d
i
c
t
i
n
g
 
t
h
e
 
a
n
g
u
l
a
r

s
p
e
e
d
 
o
f
 
t
w
o
 
c
o
n
n
e
c
t
e
d

g
e
a
r
s
 
o
r
'

p
u
l
l
e
y
s
,
 
g
i
v
e
n
 
t
h
e
 
a
n
g
u
l
a
r
s
p
e
e
d
 
o
f
 
o
n
e
 
a
n
d
 
t
h
e
 
d
i
a
m
e
t
e
r

o
f
 
b
o
t
h
.

4
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
t
h
e
,
l
o
c
a
t
i
o
n
 
o
f
 
p
l
a
c
e
s
 
a
n
d
 
o
b
j
e
c
t
s

i
n
 
t
e
r
m
s
 
o
f
 
r
e
c
t
a
n
g
u
l
a
r

c
o
o
r
d
i
n
a
t
e
s
.

4
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
v
a
r
i
a
b
l
e
s
 
t
h
a
t
 
a
f
f
e
c
t
 
t
h
e
a
m
o
u
n
t
'
o
f
 
e
n
e
r
g
y
 
t
r
a
n
s
f
e
r
r
e
d

t
o
 
a
n

o
b
j
e
c
t
 
i
n
 
a
 
s
i
m
p
l
e
,
 
m
e
c
h
a
n
i
c
a
l

s
y
s
t
e
m
s
'

4
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r
a
 
l
i
s
t
 
o
f
 
c
o
m
m
o
n
 
e
v
e
n
t
s
 
a
c
c
o
r
d
i
n
g
t
o
 
t
h
e
 
f
l
o
w
 
o
f
 
e
n
e
r
g
y
 
t
h
r
o
u
g
h
a

s
i
m
p
l
e
 
s
y
s
t
e
m
.

5
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
a
n
d
 
d
e
s
c
r
i
b
e
 
e
v
i
d
e
n
c
e
 
o
f

e
n
e
r
g
y
 
t
r
a
n
s
f
e
r
 
i
n
 
s
i
m
p
l
e
 
p
h
y
s
i
c
a
l
 
a
n
d

c
h
e
m
i
c
a
l
 
s
y
s
t
e
m
s
.

3.
00 3.
40

1.
40

2
.
4
0

2
.
4
0

5
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
a
t
 
l
e
a
s
t
 
f
o
u
r
 
v
a
r
i
a
b
l
e
s
w
h
i
c
h
 
i
n
f
l
u
e
n
c
e
 
t
h
e
 
t
i
m
e
 
i
t
t
a
k
e
s
 
c
y
l
i
n
d
e
r
s

2
.
8
0

o
r
 
s
p
h
e
r
e
s
 
t
o
 
r
o
l
l
 
d
o
w
n
 
i
n
c
l
i
n
e
d

p
l
a
n
e
s
.

5

N



O
b
j
e
c
t
i
v
e

M
e
a
n
 
R
a
t
i
n
g

b
y
 
D
r
a
l
u
a
t
o
r
s

5
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
 
A
m
o
n
g
 
o
b
j
e
c
t
s
w
h
i
t
h
 
a
r
e
 
m
a
g
n
e
t
s
,
 
n
o
n
-
m
a
g
n
e
t
s
w
i
t
h
 
n
o
n
-
m
a
g
n
e
t
i
c

p
r
o
p
e
r
t
i
e
s
,
 
a
n
d
 
n
o
n
-
m
a
g
n
e
t
s
 
w
h
i
c
h
 
h
a
v
e
 
m
a
g
n
e
t
i
c

p
r
o
p
e
r
t
i
e
s
,
 
g
i
v
e
n
 
a
 
t
e
s
t
 
m
a
g
n
e
t
,
a
n
d
 
s
e
v
e
r
a
l

m
a
t
e
r
i
a
l
s
 
i
n
 
e
a
c
h
 
o
f
 
t
h
e
 
t
h
r
e
e
 
c
a
t
e
g
o
r
i
e
s
.

2
.
4
0

5
3
.

G
i
v
e
n
 
a
 
p
a
t
t
e
r
n
 
o
f
-
c
o
m
p
a
s
s
 
d
i
r
e
c
t
i
o
n
 
l
i
n
e
s

a
n
d
 
t
h
e
 
g
e
o
g
r
a
p
h
i
c
 
o
r
i
e
n
t
a
t
i
o
n
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l

2
.
5
0

n
a
m
e
 
t
h
e
 
p
o
l
e
s
"
O
f
 
t
h
e
 
m
a
g
n
e
t
 
b
y
 
m
a
k
i
n
g

i
n
f
e
r
e
n
c
e
s
 
f
r
o
m
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
.

5
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
a
n
 
e
x
p
e
r
i
m
e
n
t
 
t
o
 
i
d
e
n
t
i
f
y
:
 
v
a
r
i
a
b
l
e
s
 
t
h
a
t
 
a
f
f
e
c
t
t
h
e
 
s
t
r
e
n
g
t
h
 
o
f

3
.
0
0

t
h
e
 
m
a
g
n
e
t
i
c
 
f
i
e
l
d
 
o
f
 
a
 
c
o
i
l
 
o
f
 
w
i
r
e

i
n
 
a
 
c
l
o
s
e
d
 
c
i
r
c
u
i
t
.

5
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
 
a
 
r
u
l
e
 
w
h
i
c
h

d
e
s
c
r
i
b
e
s
 
t
h
e
 
i
n
t
e
r
a
c
t
i
o
n
 
o
f

a
 
m
a
g
n
e
t
 
w
i
t
h
 
a
n
o
t
h
e
r
 
m
a
g
n
e
t
,

2
.
6
0

a
n
d
 
a
l
s
o
 
m
a
t
e
r
i
a
l
s
 
w
h
i
c
h

a
r
e
 
n
o
t
 
m
a
g
n
e
t
s
 
b
a
t
 
w
h
i
c
h
 
h
a
v
e
 
m
a
g
n
e
t
i
c

p
r
o
p
e
r
t
i
e
s
.

5
6
.

G
i
v
e
n
 
a
 
m
a
g
n
e
t
 
a
n
d
 
a
 
s
m
a
l
l

c
o
m
p
a
s
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
m
a
p
 
o
f
 
t
h
e
 
m
a
g
n
e
t
i
c
 
f
i
e
l
d
.

2
.
4
0

5
7
.

G
i
v
e
n
 
a
 
c
o
l
l
e
c
t
i
O
n
 
o
f
 
t
e
m
p
o
r
a
r
y
 
a
n
d

p
e
r
m
a
n
e
n
t
 
m
a
g
n
e
t
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
a
b
l
e
 
t
o
 
i
d
e
n
t
i
f
y

2
.
7
0

t
h
e
 
c
a
t
e
g
o
r
y
 
t
o
 
w
h
i
c
h
 
e
a
c
h
 
m
a
g
n
e
t

b
e
l
o
n
g
s
.

1
L
Z
A

A
^

5
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
c
h
a
n
g
e
s
n
e
e
d
e
d
 
i
n
 
a
 
g
i
v
e
n
 
o
r
i
g
i
n
a
l
 
e
l
e
c
t
r
i
c
a
l

o
r
 
m
e
c
h
a
n
i
c
a
l

2
.
6
0

m
o
d
e
l
 
t
o
 
m
a
k
e
 
i
t
 
c
o
n
f
o
r
m
 
t
o
 
a
d
d
i
t
i
o
n
a
l
 
i
n
f
o
r
m
a
t
i
o
n
.

5
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
i
c
t
 
a
n
.
i
n
f
e
r
e
n
c
e
w
h
i
c
h
 
e
x
p
l
a
i
n
s
 
o
b
s
e
r
v
a
t
i
o
n
s
 
o
f

s
i
m
p
l
e
 
e
l
e
c
t
r
i
c
a
l

1
.
7
0

o
r
 
m
e
c
h
a
n
i
c
a
l
 
s
y
s
t
e
f
f
s
 
w
h
o
s
e
 
c
o
m
p
o
n
e
n
t
s
 
a
r
e

"
h
i
d
d
e
n
.
"

-
6
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
t
h
r
e
e
f
o
r
c
e
s
 
t
h
a
t
 
p
r
o
d
u
c
e
 
i
n
t
e
r
a
c
t
i
o
n
s
-
a
t
-
a
-
d
i
s
t
a
n
c
e
.

3
.
0
0

6
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
a
 
h
y
p
o
t
h
e
s
i
s
 
a
b
o
u
t
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
b
e
t
w
e
e
n

c
h
a
n
g
e
s
 
i
n
 
o
r
g
a
n
i
s
m
s
 
a
n
d

1
.
5
0

c
h
a
n
g
e
s
 
i
n
 
t
h
e
i
r
 
e
n
v
i
r
o
n
m
e
n
t
,
 
g
i
v
e
n
d
a
t
a
 
a
b
o
u
t
 
c
h
a
n
g
e
s
 
i
n
 
b
o
t
h
.

6
2
.

G
i
v
e
n
 
p
i
c
t
u
r
e
s
 
o
r
 
s
p
e
c
i
m
e
n
s
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r
 
i
n

a
 
c
h
r
o
n
o
l
o
g
i
c
a
l
 
s
e
q
u
e
n
c
e
 
s
t
a
g
e
s
 
i
n
 
t
h
e

1
.
9
0
'

l
i
f
e
 
c
y
c
l
e
 
o
f
 
a

c
o
m
m
o
n
 
p
l
a
n
t
.

4
6
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r

p
i
c
t
u
r
e
s
 
o
r
 
s
p
e
c
i
m
e
n
s
 
o
f
 
s
t
a
g
e
s
i
n
 
t
h
e
 
l
i
f
e
 
c
y
c
l
e
 
o
f
 
f
r
o
g
s
;
f
r
u
i
t
 
f
l
i
e
s
,

m
e
a
l
 
w
o
r
m
s
)
 
e
a
r
t
h
w
o
r
m
s
,
 
a
n
d

b
u
t
t
e
r
f
i
l
e
s
.

6

X



4

M
e
a
n
 
R
a
t
i
n
g

O
b
j
e
c
t
i
v
e

b
y
 
E
v
a
l
u
a
t
o
r
s

6
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
a
 
r
u
l
e
 
w
h
i
c
h
 
d
e
s
c
r
i
b
e
s
 
a
 
s
t
a
b
l
e

p
o
p
u
l
a
t
i
o
n
 
o
f
 
o
r
g
a
n
i
s
m
s
.

6
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
a
t
 
l
e
a
s
t

f
o
u
r
 
g
e
n
e
r
a
l
 
f
a
c
t
o
r
s
 
w
h
i
c
h

l
i
m
i
t
 
a
 
p
o
p
u
l
a
t
i
o
n
 
o
f

o
r
g
a
n
i
s
m
s
.

6
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e

a
 
c
o
m
m
u
n
i
t
y
 
w
h
i
c
h
 
i
n
c
l
u
d
e
s

a
 
h
u
m
a
n
 
p
o
p
u
l
a
t
i
o
n
'
g
i
v
e
n
 
a
 
p
i
c
t
u
r
e
o
r

f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
.

D
e
s
c
r
i
p
t
i
o
n
 
m
u
s
t
 
i
n
c
l
u
d
e
-
i
d
e
n
t
i
f
i
c
a
t
i
o
n
a
n
d
 
n
a
m
e
s
 
o
f
 
s
o
m
e
 
c
o
m
p
e
t
i
t
o
r
s
,

a
n
d
 
h
o
w
 
h
u
m
a
n
s
 
f
i
t
 
i
n

s
o
m
e
 
f
o
o
d
 
c
h
a
i
n
s
.

6
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
b
e
t
w
e
e
n
 
a
n
 
e
c
o
s
y
s
t
e
m
 
a
n
d
a
 
c
o
m
m
u
n
i
t
y
,

2
.
7
0

Z
i
4
O

-
2
.
4
4

2
.
6
0

6
8
.

T
h
e

u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
c
o
n
d
i
t
i
O
n
s
n
e
c
e
s
s
a
r
y
 
f
o
r
 
t
h
e
 
e
v
a
p
o
r
a
t
i
o
n
 
a
n
d

c
o
n
d
e
n
s
a
t
i
o
n
 
o
f
 
a

3
.
4
0

l
i
q
u
i

i
n
-
 
t
e
r
m
s
 
o
f
 
e
n
e
r
g
y
 
a
n
d
m
o
l
e
c
u
l
a
r
 
m
o
t
i
o
n
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e
 
w
a
t
e
r
 
c
y
c
l
e
 
i
n
c
l
u
d
i
n
g

s
o
m
e
 
p
l
a
n
t
s
 
a
n
d
 
a
n
i
m
a
l
s
.

7
0
.

T
I
.
:
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e
 
0
2
 
-
0
O
2
 
c
y
c
l
e

i
n
c
l
u
d
i
n
g
 
b
o
t
h
 
p
h
y
s
i
c
a
l
 
a
n
d

b
i
o
l
o
g
i
c
a
l
 
c
o
m
p
o
n
e
n
t
s
.

4
J
1
 
7
1
.

G
i
v
e
n
 
a
 
p
i
c
t
u
r
e
 
o
r
 
f
i
e
l
d

s
i
t
u
a
t
i
o
n
 
a
n
d
 
d
a
t
a
 
a
b
o
u
t
 
t
h
e

p
a
r
t
i
c
u
l
a
r
 
e
c
o
s
y
s
t
e
m
,
 
t
h
e
 
s
t
u
d
e
n
t
w
i
l
l

i
d
e
n
t
i
f
y
 
a
 
p
o
l
l
u
t
a
n
t

o
r
 
p
o
l
l
u
t
a
n
t
s
.

7
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
e
f
f
e
c
t
 
o
f
 
a
 
g
i
v
e
n

c
o
m
m
o
n
 
p
o
l
l
u
t
a
n
t
 
o
n
 
t
h
e
 
s
t
r
u
c
t
u
r
e
 
o
f

a
 
g
i
v
e
n

b
i
o
t
i
c
 
c
o
m
m
u
n
i
t
y
.

7
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
a
n
d
 
d
e
s
c
r
i
b
e
 
t
h
e
 
f
u
n
c
t
i
o
n
 
o
f
t
h
e
 
e
m
b
r
y
o
n
i
c
 
l
e
a
f
,
 
e
m
b
r
y
o
n
i
c

r
o
o
t
,

s
e
e
d
 
c
o
a
t
,
 
a
n
d
 
c
o
t
y
l
e
d
o
n
(
s
)

o
f
 
a
 
g
e
r
m
i
n
a
t
i
n
g
 
s
e
e
d
.

7
4
.
 
G
i
v
e
n
 
d
a
t
a
 
o
n
 
s
p
e
c
i
e
s
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r

c
o
m
m
o
n
 
s
e
e
d
s
 
a
c
c
o
r
d
i
n
g
 
t
o
 
t
h
e
i
r

g
e
r
m
i
n
a
t
i
o
n
 
r
a
t
e
s
.

7
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
e
n
v
i
r
o
n
m
e
n
t
a
l
 
f
a
c
t
o
r
s
 
t
h
a
t
 
a
f
f
e
c
t

o
r
g
a
n
i
s
m
s
 
l
i
v
i
n
g
 
i
n
 
a
 
t
e
r
r
a
r
u
i
m

o
r
 
a
q
u
a
r
i
u
m
.

7
6
.
 
_
G
i
v
e
n

p
i
b
t
u
r
e
s
-
o
r
 
a
 
f
i
e
l
d
'
 
s
i
t
u
a
t
i
o
n
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
b
e
t
w
e
e
n
 
c
h
a
n
g
e
s
 
p
r
o
d
u
c
e
d

i
n
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
 
b
y
l
i
v
i
n
g
 
o
r
g
a
n
i
s
m
s
 
a
n
d
 
c
h
a
n
g
e
s
p
r
o
d
u
c
e
d
 
b
y
 
p
h
y
i
c
a
l
 
a
g
e
n
t
s
.

7

2.
70

3
.
0
0

2
.
6
0

2
.
5
0

3
.
1
0

2
.
9
0

1
.
9
0

2
.
2
0



O
b
j
e
c
t
i
v
e

M
e
a
n
 
R
a
t
i
n
g

b
y
 
E
i
a
l
u
a
t
o
r
a

t
i

7
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
-
t
h
e
f
o
o
d
 
s
o
u
r
c
e
s
.
o
f
 
y
o
u
n
g
 
a
n
d
m
a
t
u
r
e
 
p
l
a
n
t
s
,
 
g
i
v
e
n
 
p
i
c
t
u
r
e
s

o
r

d
i
a
g
r
a
m
s
 
o
f
 
t
h
e
 
p
l
a
n
t
s
 
a
n
d
 
t
h
e
i
r
_
i
m
m
e
d
i
a
t
e
 
e
n
v
i
r
o
n
m
e
n
t
.

7
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r
a
 
l
i
s
t
 
o
f
 
e
v
e
n
t
s
 
t
o
 
s
h
o
w
 
t
h
e
 
p
a
t
h
o
f
 
c
a
r
b
o
n
,
 
n
i
t
r
o
g
e
n
,

o
x
y
g
e
n
,
 
a
n
d

h
y
d
r
o
g
e
n
 
f
r
o
m
 
i
n
t
a
k
e
 
i
n
t
o
 
p
l
a
n
t

t
o
 
r
e
t
u
r
n
 
t
o
 
t
h
e
,
 
e
n
v
i
r
o
n
m
e
n
t
.

7
9
.

G
i
v
e
n
 
a
 
s
t
o
c
k
e
d

w
e
b
s
 
i
n
 
e
a
c
h
.

o
r
 
t
e
r
r
a
r
i
u
m
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

c
o
n
s
t
r
u
c
t
 
a
 
d
i
a
g
r
a
m
 
O
f
 
t
h
e
 
f
o
o
d

8
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
n
a
m
 
a
n
d
 
d
e
s
c
r
i
b
e
 
t
w
o
 
f
u
n
d
a
m
e
n
t
a
l

t
y
p
e
s
 
o
f
 
r
e
p
r
o
d
u
c
t
i
o
n
,

8
1
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
p
i
c
t
u
r
e
s
o
r
 
a
 
f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

d
i
s
t
i
n
g
u
i
e
h
 
b
e
t
w
e
e
n

c
o
m
m
u
n
i
t
i
e
s
 
a
n
d
 
p
o
p
u
l
a
t
i
o
n
s
.

,

8
2
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
p
i
c
t
u
r
e
s

o
r
 
a
 
f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
,
 
t
h
e
 
s
t
u
d
e
n
t

w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e
 
g
r
e
e
n
p
l
a
n
t
s

4
)
2
2
0

1
4
.
=

o
f
 
a
 
c
o
m
m
u
n
i
t
y
 
a
s
 
p
r
o
d
u
c
e
r
s
,
a
n
i
m
a
l
s
 
a
s
 
c
o
n
s
u
m
e
r
s
,
 
a
n
d
m
o
l
d
s
,
 
b
a
c
t
e
r
i
a
l
a
n
d
 
y
e
a
s
t
"
 
a
8
 
-

i

1

1
.

C
7
7

d
e
c
o
m
p
o
s
e
r
s
.

,

1
+
,

8
3
.

G
i
v
e
n
 
p
i
c
t
u
r
e
s
o
r
 
a
 
f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
,
.
t
h
e
.
s
t
u
d
e
n
t

w
i
l
l
 
i
d
e
n
t
i
f
y
`
 
c
o
m
p
e
t
i
t
o
r
s

a
n
d
,
 
n
a
m
e
 
t
l
i
e
,

'
.
2
.
/
Q
:

s
u
b
s
t
a
n
c
e
 
f
o
r
 
w
h
i
c
h
 
t
h
e

c
o
m
p
e
t
i
t
i
o
n
 
e
x
i
s
t
s
.

,
-

t
\

%
k

,

8
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

s
t
a
t
e
 
a
 
r
u
l
e
 
f
o
r
.
d
e
t
e
r
m
i
n
i
n
g
w
h
e
n
 
a
 
l
e
V
e
r
 
s
y
s
t
e
m
 
w
i
l
l
b
e
 
i
n
,
b
a
l
a
n
P
e
.

8
5
:

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

c
o
n
s
t
r
u
c
t
 
a
n
 
i
n
f
e
r
e
n
c
e
 
a
b
o
u
t

w
h
e
r
e
 
w
e
i
g
h
t
s
 
w
i
l
l
 
h
a
v
e
 
t
o
 
b
e
p
l
a
c
e
d
 
o
n

;
,

:
 
2
.
2
0
!
H

i

.
9
0
;

.

p
"
:
,
1
 
L

,
, ;
:
t
!

t
.

a
 
l
e
v
e
r
 
s
y
s
t
e
m
 
t
o
 
b
a
l
a
n
c
e
a
 
g
i
v
e
n
 
a
m
o
u
n
t
 
o
f
 
w
e
i
g
h
t
 
a
t

a
 
g
i
v
e
n
 
l
o
c
a
t
i
.
o
n
.

,

.
.

1
1
1

:

i

.
,
1

i
r
t

8
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
p
p
l
y
a
 
r
u
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
n
a
 
l
e
v
e
r
 
s
y
s
t
e
m
 
i
s
 
i
n
 
b
a
l
a
n
c
e
 
g
i
v
e
n
 
d
a
t
a

'
-

3
.
4
0

c
o
n
t
a
i
n
i
n
g
 
a
 
n
u
m
b
e
r
 
o
f
w
e
i
g
h
t
s
 
a
n
d
 
t
h
e
i
r
 
d
i
s
t
a
n
c
e
s
f
r
o
m
 
a
 
f
u
l
c
r
u
m
.

.
.

i
:

8
7
.

G
i
v
e
n
'
a
 
p
i
c
t
u
r
e
,
 
d
i
a
g
r
a
m
,

o
r
 
f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
 
w
h
i
c
h
 
i
n
c
l
u
d
e
s

a
 
l
i
v
i
n
g
 
p
l
a
n
t
,
o
r
 
a
n
i
m
a
l
,
 
t
h
e

s
t
u
d
e
n
t

2
.
8
0
.

w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e

m
i
s
s
i
n
g
 
f
a
c
t
o
r
 
o
r
 
f
a
c
t
o
r
s
n
e
c
e
s
s
a
r
y
 
f
o
r
 
g
r
o
w
t
h
 
a
n
d
 
r
e
p
r
o
d
u
c
t
i
o
n
'
.

8
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
t
h
e
 
t
e
r
m
s
 
m
i
n
i
m
u
m

r
a
n
g
e
,
 
m
a
x
i
m
u
m
 
-
a
n
g
e
,
 
a
n
d
 
o
p
t
i
m
u
m
r
a
n
g
e
 
w
i

2
.
$
0
,

r
e
s
p
e
c
t
 
t
o
 
f
a
c
t
o
r
s
 
t
h
a
t

a
f
f
e
c
t
 
t
h
e
 
g
r
o
w
t
h
 
o
f
 
o
r
g
a
n
i
s
m
s
.



-
-
-
W
a
n
 
R
a
t
i
n
g

,
O
b
j
e
c
t
i
v
e

b
y
 
E
v
a
l
u
a
t
o
r
s

8
9
.
,

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
a
i
r
,

l
i
g
h
t
,
 
w
a
t
e
r
,
 
a
n
d
 
m
i
n
e
r
a
l
s

a
s
 
e
s
s
e
n
t
i
a
l
s
 
f
o
r
 
p
l
a
n
t
 
g
r
o
w
t
h
.

2
.
5
0

9
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
a
i
r
,

w
a
t
e
r
,
 
m
i
n
e
r
a
l
s
,
 
v
i
t
a
m
i
n
s
,

c
a
r
b
o
h
y
d
r
a
t
e
s
,
 
f
a
t
s
,
 
a
n
d
 
p
r
o
t
e
i
n
s
a
s

2
.
9
0

e
s
s
e
n
t
i
a
l
 
a
n
i
m
a
l
 
n
u
t
r
i
e
n
t
s
.

9
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
a
n
.
 
e
x
p
e
r
i
m
e
n
t
 
t
o
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
n
e
c
e
s
s
i
t
y
 
o
f
 
o
x
y
g
e
n
,
 
c
a
r
b
o
n
d
i
o
x
i
d
e
,

2
.
1
0

w
a
t
e
r
,
 
o
r
 
g
i
v
e
n
 
m
i
n
e
r
a
l
s

f
o
r
 
c
o
n
t
i
n
u
e
d
 
g
r
o
w
t
h
 
o
f
 
p
l
a
n
t
s
.

9
2
.

G
i
v
e
n
 
a
 
c
o
m
b
i
n
a
t
i
o
n
 
o
f
 
s
o
l
i
d

o
r
 
s
o
l
i
d
s
 
i
n
 
a
 
l
i
q
u
i
d
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
d
e
m
o
n
s
t
r
a
t
e
 
a
 
p
r
o
c
e
d
u
r
e

2
.
1
0

f
o
r
 
d
e
t
e
r
m
i
n
g
 
w
h
e
t
h
e
r
 
t
h
e

c
o
m
b
i
n
a
t
i
o
n
 
i
s
 
a
 
s
o
l
u
t
i
o
n
.

9
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
n
 
o
p
e
r
a
t
i
o
n
a
l
 
d
e
f
i
n
i
t
i
o
n
 
f
o
r

a
 
s
o
l
u
t
i
o
n
.

2
4
2
0

9
4
.

T
h
y
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e

a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
r
e
l
a
t
i
v
e
 
d
e
n
s
i
t
i
e
s
 
o
f
 
s
o
l
u
t
i
o
n
s
.

.
2
.
8
0

9
5
.

G
i
v
e
n
 
t
w
o
 
l
i
q
u
i
d
s
 
w
h
i
c
h
 
l
o
o
k

a
l
i
k
e
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
r
s
t
i
n
g
u
i
s
h
l
b
e
t
w
e
e
n
t
h
e
m
 
b
y
 
u
t
i
l
i
z
i
n
g

2
.
2
0

N
r
a
o

a
n
y
 
o
t
h
e
r
 
p
r
o
p
e
r
t
y
 
o
r
 
p
r
o
p
e
r
t
i
e
s

o
t
h
e
r
 
t
h
a
n
 
v
i
s
u
a
l
 
a
p
p
d
a
r
a
n
c
e
.

9
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
a
c
i
d
s
 
a
n
d
 
b
a
s
e
s
 
b
y
-
u
t
i
l
i
z
i
n
g
i
b
r
o
m
t
h
y
m
o
l

b
l
u
e
l
i
l
i
t
m
u
s
 
p
a
p
e
r
,
 
o
r

2
.
3
0

p
h
e
n
o
p
h
t
h
a
l
e
i
n
.

9
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
t
h
e
 
p
a
r
t
 
o
f
 
a
 
s
e
e
d
 
w
h
i
c
h

p
a
s
s
e
s
 
t
h
e
 
g
e
n
e
t
i
c
 
i
n
f
o
r
m
a
t
i
o
n
 
t
o

t
h
e
 
n
e
x
t

'
3
.
3
0

g
e
n
e
r
a
t
i
o
n
.

9
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
n
a
m
e
 
t
h
e
 
s
p
e
c
i
f
i
c
 
s
t
r
u
c
t
u
r
e
s
 
i
n
 
t
h
e

c
e
l
l
 
w
h
i
c
h
 
c
o
n
t
a
i
n
 
t
h
e
 
g
e
n
e
t
i
c

i
n
f
o
r
m
a
t
i
o
n
.

3
.
6
0

9
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
t
h
e
 
m
a
i
n
t
e
n
a
n
c
e
 
o
f

a
 
c
l
a
s
s
r
o
o
m
 
t
e
r
r
a
r
i
u
m
 
w
i
t
h
 
r
e
s
p
e
c
t

t
o
 
l
i
g
h
t
,
 
w
a
t
e
r
,

p
o
p
u
l
a
t
i
o
n
s
,
 
f
e
e
d
i
n
g
,
 
a
n
d

c
l
e
a
n
i
n
g
.
,

1
0
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
a
b
l
e
 
t
o
 
i
d
e
n
t
i
f
y
 
t
h
e
 
f
o
l
l
o
w
i
n
g
'
g
r
o
u
p
s

o
f
 
o
r
g
a
n
i
s
m
s
 
c
o
m
m
o
n
l
y
 
f
o
u
n
d
i
n

t
e
r
r
a
r
i
u
m
s
:
 
c
a
c
t
i
,
 
l
i
z
a
r
d
s
,

s
n
a
k
e
s
,
 
l
i
v
e
r
w
o
r
t
s
,
 
l
i
c
h
e
n
s
l
'
w
o
o
d
l
a
n
d

f
e
r
n
s
,
 
n
e
w
t
s
,
 
t
o
a
d
s
,

t
r
e
e
 
f
r
o
g
s
,
 
s
a
l
a
m
a
n
d
e
r
s
,

b
e
e
t
l
e
s
,
 
v
e
n
u
e
 
f
l
y
t
r
a
p
,
 
p
i
t
c
h
e
r

p
l
a
n
t
s
,
 
a
n
d
 
s
p
h
a
g
n
u
m
m
o
s
s
.

9

2
.
2
0

3
.
3
Q



o
b
j
e
c
t
i
i
s

M
e
a
n
 
'
R
a
t
i
n
g

b
y
 
E
v
a
l
u
a
t
o
r
s

1
0
1
.
-
 
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
p
r
e
p
a
r
a
t
i
o
n
'
 
a
n
d
 
s
t
o
c
k
i
n
g
-
o
f
 
d
e
s
e
r
t
,
 
w
o
o
d
l
a
n
d
,
 
a
n
d
b
o
g
 
t
e
r
r
a
r
i
u
m
s
.

2
.
7
0

1
0
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
m
a
i
n
t
e
n
a
n
c
e
 
o
f
 
a
 
c
l
a
s
s
r
o
o
m
 
a
q
u
a
r
i
u
m

w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
 
l
i
g
h
t
,

w
a
t
e
r
,
 
p
o
p
u
l
a
t
i
o
n
s
,
 
f
e
e
d
i
n
g
,

c
l
e
a
n
i
n
g
,
 
a
n
d
 
a
e
r
a
t
i
o
n
.

1
0
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
t
h
e
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 
s
t
o
c
k
i
n
g
 
O
f

a
 
f
r
e
s
h
w
a
t
e
r
 
a
q
u
a
r
i
u
m
.

'
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e

f
d
l
l
o
w
i
n
g
 
c
o
m
m
o
n
 
a
q
u
a
r
i
u
m
o
r
g
a
n
i
s
m
y

a
n
a
c
h
a
r
i
s
,
 
v
a
l
l
i
s
n
e
r
i
a
,

d
u
c
k
 
w
e
e
d
,
 
s
n
a
i
l
s
,
 
d
a
p
h
n
i
a
,
g
u
p
p
i
e
s
,
 
a
n
d
 
a
l
g
a
e
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
e
s
t
i
m
a
t
e

t
h
e
 
a
r
e
a
 
o
f
 
c
o
m
m
o
n
 
e
n
v
i
r
o
n
m
e
n
t
a
l
s
u
r
f
a
C
e
i
a
n
d
 
s
t
a
t
e
 
t
h
e

a
r
e
a
 
i
n

m
e
t
r
i
c
 
u
n
i
t
s
 
w
i
t
h
i
n
 
±
 
2
0

p
e
r
c
e
n
t
.

1
0
4
.

1
0
5
.

1
0
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
e
s
t
i
m
a
t
e
t
h
e
 
v
o
l
u
m
e
 
o
f
 
c
o
m
m
o
n
 
e
n
v
i
r
o
n
m
e
n
t
a
l

i
n
 
m
e
t
r
i
c
 
u
n
i
t
s
 
w
i
t
h
i
n

2
0
 
p
e
r
c
e
n
t
.

A
1
0
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
g
a

p
r
o
c
e
d
u
r
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
,
 
t
h
e

(X
D

s
p
r
i
n
g
.
s
c
a
l
e
.

1
0
8
.

G
i
v
e
n
 
a
 
r
a
n
d
o
m
 
r
e
c
o
r
d
 
o
f
o
b
s
e
r
v
a
t
i
o
n
s
,
 
a
 
s
t
u
d
e
n
t
 
w
i
l
l

c
o
n
s
t
r
u
c
t
 
a
 
t
a
b
l
e
 
o
f
 
d
a
t
a
.

1
0
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
,
 
d
e
s
c
r
i
b
e
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
 
h
o
w
 
t
o
 
M
e
a
s
d
r
e
'
t
h
e
l
i
n
e
a
r
 
s
p
e
e
d
 
o
f
 
a
 
r
e
v
o
l
v
i
n
g

o
b
j
e
c
t
.

o
b
j
e
c
t
s
 
a
n
d
 
s
t
a
t
e
 
t
h
e
 
v
o
l
u
m
e

w
e
i
g
h
t
 
o
f
 
a
n
 
o
b
j
e
c
t
 
w
i
t
h

a

1
1
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
d
e
m
o
n
s
t
r
a
t
e
 
:
t
w
o
.
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
t
h
e
r
 
t
h
e
 
a
m
o
u
n
t

o
f
 
l
i
q
u
i
d

r
e
m
a
i
n
s
 
c
o
n
s
t
a
n
t
 
w
h
e
n
t
h
e
 
l
i
q
u
i
d
 
i
s
 
t
r
a
n
s
f
e
r
r
e
d

f
r
o
m
 
o
n
e
 
c
o
n
t
a
i
n
e
r
 
t
o
 
a
n
o
t
h
e
r
.

1
1
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

c
o
n
s
t
r
u
c
t
 
a
 
c
a
l
i
b
r
a
t
i
o
n
 
o
f

a
 
s
p
r
i
n
g
 
o
r
 
r
u
b
b
e
r
 
b
a
n
d
 
s
c
a
l
e
 
f
r
o
m

t
h
e

e
l
o
n
g
a
t
i
o
n
 
w
h
e
n
 
o
b
j
e
c
t
s
o
f
 
k
n
o
w
n
 
w
e
i
g
h
t
 
a
r
e
 
a
t
t
a
c
h
e
d
t
o
 
t
h
e
 
s
p
r
i
n
g
 
o
r
 
r
u
b
b
e
r
 
b
a
n
d
.

1
1
2
.

G
i
v
e
n
 
a
 
m
a
p
 
w
i
t
h

a
 
s
c
a
l
e
 
a
n
d
 
a
 
r
u
l
e
r
,
 
t
h
e
 
s
t
u
d
e
n
t
w
i
l
l
 
a
p
p
l
y
 
a
 
r
u
l
e
 
t
o
 
d
e
t
e
r
M
i
n
s

t
h
e
 
a
c
t
u
a
l

d
i
s
t
a
n
c
e
 
b
e
t
w
e
e
n
 
t
w
o

p
d
i
n
t
s
.

1
1
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
m
a
p
,
 
c
h
o
o
s
i
n
g
 
a
n
 
a
p
p
r
o
p
r
i
a
t
e

s
c
a
l
e
,
 
g
i
v
e
n
 
d
i
s
t
a
n
c
e
s
,

d
i
r
e
c
t
i
o
n
s
,

a
n
d
 
o
b
j
e
c
t
s
.

1
.
9
0

1
.
9
0

2
.
8
0

3.
40

3.
40

2
.
4
0

'
1
0
.



O
b
j
e
c
t
i
v
e

M
e
a
n
 
R
a
t
i
n
g

b
y
 
E
v
a
l
u
a
t
o
r
s

1
1
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
'
 
r
a
t
e
 
o
f

c
h
a
n
g
e
 
i
n
 
v
o
l
u
m
e
,
 
w
e
i
g
h
t
,

l
e
n
g
t
h
,
 
o
r
 
a
r
e
a
,
 
g
i
y
e
n
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
m
e
a
s
u
r
e
m
e
i
t
s
 
a
n
d
 
t
i
m
e
s
 
a
t
 
w
h
i
c
h
 
t
h
e
y
w
e
r
e
 
m
a
d
e
.

1
1
5
.

T
h
e
^
s
t
u
d
e
n
t
 
w
i
l
l
 
e
s
t
i
m
a
t
e
 
t
h
e

l
e
n
g
t
h
s
 
o
f
 
c
o
m
m
o
n
 
e
n
v
i
r
o
n
m
e
n
t
a
l
o
b
j
e
c
t
s
 
a
n
d
 
s
t
a
t
e
 
t
h
e

e
s
t
i
m
a
t
e
d
 
l
e
n
g
t
h
s
 
i
n
 
m
e
t
r
i
c
 
u
n
i
t
s
w
i
t
h
i
n

2
0
 
p
e
r
c
e
n
t
.

1
1
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
b
e
t
w
e
e
n
 
o
b
j
e
c
t
s
 
o
f
 
v
e
r
y
 
s
i
m
i
l
a
r
w
e
i
g
h
t
s
 
b
y
 
p
r
o
p
e
r
l
y
 
w
e
i
g
h
i
n
g

t
h
e
m
 
o
n
 
a
 
t
r
i
p
l
e
,
 
b
e
a
m
 
b
a
l
a
n
c
e
.

1
1
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
f
i
n
d
i
n
g
 
a
n
d
 
s
t
a
t
i
n
g
 
t
h
e
v
o
l
u
m
e
 
o
f
-
a
 
l
i
q
u
i
d
 
i
n

s
t
a
n
d
a
r
d
 
m
e
t
r
i
c
 
u
n
i
t
s
.

1
1
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
i
n
t
e
r
m
s
 
o
f
 
s
c
a
l
e
,
 
t
h
e
 
r
e
l
a
t
i
O
n
s
h
i
p
b
e
t
w
e
e
n
 
t
h
e
 
a
c
t
u
a
l
 
d
i
m
e
n
s
i
o
n
s

,
 
o
f
 
a
n
 
o
b
j
e
c
t
,
 
a
n
d
 
t
h
o
s
e
 
O
f
 
p
i
c
t
u
r
e
s
 
o
r
 
m
o
d
e
l
s
 
o
f
 
t
h
e
 
o
b
j
e
c
t
.

1
1
9
.

G
i
v
e
n
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
m
e
a
s
u
r
i
n
g

d
e
v
i
c
e
s
 
a
n
d
 
a
 
r
e
v
o
l
v
i
n
g
 
o
b
j
e
c
t
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
"

a
n
g
u
l
a
r
 
s
p
e
e
d
 
i
n
 
t
e
r
m
s
 
o
f
r
e
v
o
l
u
t
i
o
n
s
 
p
e
r
 
u
n
i
t
 
o
f
-
t
i
m
e
,
 
a
n
d
/
o
r

d
e
g
r
e
e
s
 
p
e
r
 
u
n
i
t
 
o
f
 
t
i
m
e
.

(
4
D

1
2
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

a
 
P
r
o
c
e
d
u
r
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
 
l
e
n
g
t
h
 
o
f
a
n
 
o
b
j
e
c
t
 
a
n
d
.
 
s
t
a
t
i
n
g

i
t
 
i
n
 
m
i
l
l
i
m
e
t
e
r
s
,
 
c
e
n
t
i
m
e
t
e
r
s
,

d
e
c
i
m
e
t
e
r
s
,
 
a
n
d
 
m
e
t
e
r
s
.

2
.
4
0

2
.
7
0

2
.
9
0

2
.
8
0

2
.
7
0

3
.
1
0

2
.
4
0

1
2
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
a
r
e
a
 
o
f
 
a
 
p
l
a
n
e
 
f
i
g
u
r
e
 
w
i
t
h
o
u
t
 
u
s
i
n
g

2
.
6
6

a
 
c
a
l
i
b
r
a
t
e
d
 
m
e
a
s
u
r
i
n
g
 
d
e
v
i
c
e
.

1
2
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
o
r
d
e
r
i
n
g
 
a
 
n
u
m
b
e
r
 
o
f

c
o
n
t
a
i
n
e
r
s
 
o
f
 
v
a
r
i
o
u
s

2
.
2
0

s
h
a
p
e
s
 
a
c
c
o
r
d
i
n
g
 
t
o
 
i
n
c
r
e
a
s
i
n
g
v
o
l
u
m
e
'
g
i
v
e
n
 
o
n
l
y
 
a
 
l
i
q
u
i
d
-
a
n
d
 
t
h
e

c
o
n
t
a
i
n
e
r
s
 
t
o
 
b
e
 
o
r
d
e
r
e
d
.

1
2
3
.

G
i
v
e
n
 
t
h
e
 
s
t
a
r
t
i
n
g
 
p
o
i
n
t
,

t
h
e
 
m
e
l
t
i
n
g
 
p
o
i
n
t
,
 
t
h
e
 
b
o
i
l
i
n
g
 
p
o
i
n
t
,

a
n
d
 
o
n
e
 
p
o
i
n
t
 
b
e
y
o
n
d
 
t
h
e

3
.
2
2

b
o
i
l
i
n
g
 
p
o
i
n
t
;
 
t
h
e
 
s
t
u
d
e
n
t

w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
 
g
e
n
e
r
a
l
i
z
e
d
t
i
m
e
-
t
e
m
p
e
r
a
t
u
r
e
 
c
u
r
v
e
.

1
2
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r

a
 
s
o
l
i
d
,
 
a
 
l
i
q
u
i
d
,
 
a
n
d
 
a
 
g
a
s
 
(
a
t
 
t
h
e

s
a
m
e
 
t
e
m
p
e
r
a
t
u
r
e
)
 
a
c
c
o
r
d
i
n
g
 
t
o

'
3
,
5
0

t
h
e
 
i
n
c
r
e
a
s
i
n
g
 
a
m
o
u
n
t
 
o
f

e
n
e
r
g
y
 
o
f
 
t
h
e
 
p
a
r
t
i
c
l
e
s
.

1
1



4

O
b
j
e
c
t
i
v
e

'
M
e
a
n
 
R
a
t
i
n
g

b
y
 
E
v
a
l
u
a
t
o
r
s

1
2
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
i
n
t
e
r
m
s
 
o
f
 
m
o
l
e
c
u
l
a
r
 
m
o
t
i
o
n
 
t
h
e

d
i
f
f
e
r
e
n
c
e
s
 
b
e
t
w
e
e
n
 
s
o
l
i
d
s
,

3
.
8
0
'

l
i
q
u
i
d
s
,
 
a
n
d
 
g
a
s
s
e
s
.

1
2
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
t
h
e

f
r
e
e
z
i
n
g
 
p
o
i
n
t
 
a
n
d
 
b
o
i
l
i
n
g
 
p
o
i
n
t

o
f
 
w
a
t
e
r
 
a
n
d
 
t
h
e

p
r
o
x
i
m
a
t
e

n
o
r
m
a
l
 
h
u
m
a
n
 
b
o
d
y
 
t
e
m
p
e
r
a
t
u
r
e
i
n
 
t
h
e
 
C
e
l
s
i
u
s
,
 
F
a
h
r
e
n
h
e
i
t
,

a
n
d
 
a
n
 
a
r
b
i
t
r
a
r
y
 
s

t
e
m
 
o
f
 
t
e
m
p
e
r
a
t
u
r
e

m
e
a
s
u
r
e
m
e
n
t
.

1
2
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
t
h
e
 
p
r
o
p
e
r
 
u
s
e
 
o
f
 
F
a
h
r
e
n
h
e
i
t

a
n
d
C
e
l
s
i
u
s
 
t
h
e
r
m
o
m
e
t
e
r
s
.

1
2
8
.

G
i
v
e
n
 
a
 
n
u
m
b
e
r
 
o
f
 
p
o
w
d
e
r
-
w
a
t
e
r

s
y
s
t
e
m
s
 
a
n
d
 
c
r
y
s
t
a
l
-
w
a
t
e
r
s
y
s
t
e
m
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
e
a
c
h
 
s
y
s
t
e
m

a
s
 
a
n
 
"
e
n
e
r
g
y
 
s
o
u
r
c
e
"
 
o
r
a
n
 
l
e
n
e
r
g
y
 
r
e
c
e
i
v
e
r
.
"

1
2
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
t
h
r
e
e
 
s
o
u
r
c
e
s
 
o
f
 
h
e
s
.
 
t
 
l
o
s
s

f
r
o
m
 
a
 
s
y
s
t
e
m
 
i
n
 
w
h
i
c
h
 
t
h
e
r
m
a
l
e
q
U
i
l
i
b
r
i
u
m

h
a
s
 
b
e
e
n
 
a
t
t
a
i
n
e
d
.

1
3
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
p
p
l
y

a
 
r
u
l
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
 
r
e
s
u
l
t
a
n
t

t
e
m
p
e
r
a
t
u
r
e
 
o
f
 
t
w
o
 
o
r
 
m
o
r
e
 
b
o
d
i
e
s

C
1
-
1

w
h
e
n
 
t
h
e
y
 
h
a
v
e
 
a
c
h
i
e
v
e
d
t
h
e
r
m
a
l
 
e
q
u
i
l
i
b
r
i
u
m
.

1
3
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
p
p
l
y
a
 
r
u
l
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
 
t
e
m
p
e
r
a
t
u
r
e
,
i
n
 
d
e
g
r
e
e
s
 
C
e
l
s
i
u
s
 
c
o
r
r
e
s
p
o
n
d
i
n
g

t
o
 
a
 
g
i
v
e
n
 
F
a
h
r
e
n
h
e
i
t

t
e
m
p
e
r
a
t
u
r
e
 
a
n
d
 
v
i
c
e
v
e
r
s
a
.

1
3
2
.
,
 
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
a
n
d
 
n
a
m
e
 
t
h
e
 
t
e
m
p
e
r
a
t
u
r
e

i
n
 
d
e
g
r
e
e
s
 
C
e
l
s
i
u
s
,
 
F
a
h
r
e
n
h
e
i
t
,

a
n
d
 
a
n

a
r
b
i
t
r
a
r
y
 
s
c
a
l
e
 
g
i
v
e
n
 
t
h
r
e
e
d
i
a
g
r
a
m
s
 
o
f
 
t
h
e
 
t
h
e
r
m
o
m
e
t
e
r
s

o
n
 
w
h
i
c
h
 
a
r
e
 
n
o
t
e
d
 
t
h
e
 
f
r
e
e
z
i
n
g

a
n
d
 
b
o
i
l
i
n
g
 
p
o
i
n
t
s
 
o
f
w
a
t
e
r
.

1
3
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
n
a
m
e
 
t
h
r
e
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f

a
 
b
o
d
y
 
t
h
a
t
 
a
f
f
e
c
t
 
t
h
e
 
a
m
o
u
n
t
 
o
f

h
e
a
t
"
 
-
t
h
e

b
o
d
y
 
c
a
n
 
r
e
l
e
a
s
e

o
r
 
a
b
s
o
r
b
.

1
3
4
.

T
h
e
 
s
t
u
d
e
n
t
-
1
4
1
1

n
a
m
e
 
t
h
e
 
c
r
i
t
e
r
i
a
 
u
s
e
d
 
t
o
 
c
l
a
s
s
i
f
y
m
a
t
t
e
r
 
a
s
 
s
o
l
i
d
s
,
 
l
i
q
u
i
d
s
,

o
r
 
g
a
s
s
e
s
.

3
.
4
0

2
.
0
0

2
.
4
0

3
.
0
0

3
.
1
0

3
.
2
0

3
.
4
0

3
.
4
0

2
.
8
0

1
2
.
5
0

1
3
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
t
h
e
 
s
o
u
r
c
e
 
o
r
 
s
o
u
r
c
e
s
 
o
f

e
n
e
r
g
y
 
w
h
e
n
 
a
 
c
h
a
n
g
e
 
o
f
 
p
h
a
s
e
 
o
c
c
u
r
s
.

1
3
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
a
 
r
u
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
t
h
e
r
a
-
g
i
v
e
n
 
s
o
l
i
d
 
w
i
l
l
 
f
l
o
a
t
 
i
n
a
 
g
i
v
e
n
 
l
i
q
u
i
d
.

2
.
8
0

1
2



S

O
b
j
e
c
t
i
v
e

M
e
a
n
 
R
a
t
i
n
g

b
y
 
E
v
a
l
u
a
t
o
r
s

13
7.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r
 
a
 
l
i
s
t
 
o
f
 
s
o
l
i
d
s
 
a
n
d
 
l
i
q
u
i
d
s
a
c
c
o
r
d
i
n
g
 
t
o
 
i
n
c
r
e
a
s
i
n
g
 
d
e
n
s
i
t
i
e
s
,

g
i
v
e
n
 
t
a
b
l
e
s
 
o
f
 
t
h
e
i
r
 
v
o
l
u
m
e
s
 
a
n
d
 
w
e
i
g
h
t
s
.

1
3
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
r
e
q
u
e
s
t
 
m
a
t
e
r
i
a
l
s
 
n
e
e
d
e
d
 
a
n
d
d
e
m
o
n
s
t
r
a
t
e
 
a

d
e
n
s
i
t
y
 
w
h
e
n
 
g
i
v
e
n
 
a
 
r
e
g
u
l
a
r
 
a
n
d

a
n
 
i
r
r
e
g
u
l
a
r
 
o
b
j
e
c
t
.

1
3
9
.

G
i
v
e
n
 
t
h
a
t
 
a
 
b
o
d
y
 
w
i
l
l
 
f
l
o
a
t
 
i
n

a
 
g
i
v
e
n
 
l
i
q
u
i
d
,
 
t
h
e
,
 
s
t
u
d
e
n
t

h
o
w
 
f
a
r
 
t
h
e
 
b
o
d
y
 
w
i
l
l
 
s
i
n
k
 
i
n
 
t
h
e
 
l
i
q
u
i
d
.

p
r
o
c
e
d
u
r
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e

w
i
l
l
 
s
t
a
t
e
 
a
 
r
u
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g

1
4
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
a
t
 
l
e
a
s
t
 
t
h
r
e
e
 
v
a
r
i
a
b
l
e
s
w
h
i
c
h
 
a
f
f
e
c
t
 
t
h
e
 
p
e
r
i
o
d
 
o
f
 
a
 
p
e
n
d
u
l
u
m

s
w
i
n
g
i
n
g
 
i
n
 
a
i
r
.

.
1
4
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
p
c
,
r
i
o
d
 
o
f
 
a
 
p
e
n
d
u
l
u
m
 
b
y
 
a
s
k
i
h
g

f
o
r
 
n
e
c
e
s
s
a
r
y
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
a
n
d
p
e
r
f
o
r
m
i
n
g
 
t
h
e
 
n
e
c
e
s
s
a
r
y
 
o
p
e
r
a
t
i
o
n
s
 
a
n
d
 
c
a
l
c
u
l
a
t
i
o
n
s
.

C
T
 
1
4
2
.

G
i
v
e
n
 
d
a
t
a
 
c
o
n
t
a
i
n
i
n
g
 
v
a
r
i
o
u
s
 
p
e
r
i
o
d
s
 
a
n
d
l
e
n
g
t
h
s
 
o
f
 
a
 
p
e
n
d
u
l
u
m
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
a

r
u
l
e
 
f
o
r
 
p
r
e
d
i
c
t
i
n
g
 
t
h
e
 
p
e
r
i
o
d
 
f
r
o
m
 
t
h
e

l
e
n
g
t
h
.

1
4
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
v
i
s
h
 
b
e
t
w
e
e
n
 
t
h
e
f
r
e
q
u
e
n
c
y
 
a
n
d
 
t
h
e
 
p
e
r
i
o
d
 
o
f
 
p
e
r
i
o
d
i
c
 
m
o
t
i
o
n

p
h
e
n
o
m
e
n
a
,
 
w
h
e
n
 
g
i
v
e
n
 
t
h
e
 
t
i
m
e
 
a
n
d
 
t
h
e
 
n
u
m
b
e
r
 
o
f
o
s
c
i
l
l
a
t
i
o
n
s
.

-

1
4
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
p
p
l
y
a
 
r
u
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
p
o
t
e
n
t
i
a
l
e
n
e
r
g
y
 
a
n
d
 
t
h
e
 
a
m
o
u
n
t

o
f
 
k
i
n
e
t
i
c
 
e
n
e
r
g
y
 
i
n
 
a
 
f
r
e
e
l
y
 
f
a
l
l
i
n
g
b
o
d
y
.

1
4
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
w
o
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n

s
y
s
t
e
m
s
 
f
o
r
-
 
e
n
e
r
g
y
.

1
4
6
.

G
i
v
e
n
 
a
 
s
i
m
p
l
e
 
c
h
e
m
i
c
a
l
o
r
 
p
h
y
s
i
c
a
l
 
s
y
s
t
e
m
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e
 
'
,
e
n
e
r
g
y

s
o
u
r
c
e
s
,
'

a
n
d
 
t
h
e
 
g
e
n
e
r
g
y
.
r
e
c
e
i
v
e
r
s
.
"

1
4
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
L
a
w
 
o
f
 
C
o
n
s
e
r
v
a
t
i
o
n
o
f
 
E
n
e
r
g
y
.

1
4
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
 
a
n
d
 
a
p
p
l
y
a
 
r
u
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
g
r
a
v
i
t
a
t
i
o
n
a
l
 
f
o
r
c
e
 
a
c
t
i
n
g

b
e
t
w
e
e
n
 
t
w
o
 
b
o
d
i
e
s
.

1
3

3
.
1
0

2
.
4
4

3
.
2
0

3
.
1
0

2
.
6
0

3
.
0
0

3
.
6
0

3
.
7
0

3:
55

3
.
4
0

4.
00
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c
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r
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1
4
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n
 
G
 
a
n
d

g
.

4
.
3
0

'

A
41

3
1
5
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
 
a
 
r
u
l
e
 
f
o
r
 
s
u
b
t
r
a
c
t
i
n
g
v
e
c
t
o
r
s
 
b
y
 
g
r
a
p
h
i
c
a
l
 
m
e
t
h
o
d
s
.

3
.
8
0

1
5
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
s
u
b
t
r
a
c
t
i
o
n
o
f
 
v
e
c
t
o
r
 
q
u
a
n
t
i
t
i
e
s
 
b
y
 
g
r
a
p
h
i
c
a
l
 
m
e
t
h
o
d
s
.

3
.
4
0

1
5
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
a
d
d
i
t
i
o
n
 
o
f
t
h
r
e
e
 
o
r
 
m
o
r
e
 
v
e
c
t
o
r
 
q
u
a
n
t
i
t
i
e
s
 
u
s
i
n
g

g
r
a
p
h
i
c
a
l
 
m
e
t
h
o
d
s
.

3
.
7
0

1
5
3
.
 
'
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
 
a
 
r
u
l
e
 
f
o
r
 
a
d
d
i
n
g

v
e
c
t
o
r
s
.

1
5
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
a
t
 
l
e
a
s
t
 
t
h
r
e
e

v
e
c
t
o
r
 
q
u
a
n
t
i
t
i
e
s
 
a
n
d
 
t
h
r
e
e
 
s
c
a
l
a
r
 
q
u
a
n
t
i
t
i
e
s
.

1
5
5
.

G
i
v
e
n
 
a
 
l
i
s
t
 
c
o
n
t
a
i
n
i
n
g

t
h
 
a
c
c
u
r
a
t
e
 
a
n
d
 
i
n
a
c
c
u
r
a
t
e
 
-
s
t
a
t
e
m
e
n
t
s
 
a
b
o
u
t

N
e
w
t
o
n
T
s
 
t
h
i
r
d
 
l
a
w
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
 
h
 
b
e
t
w
e
e
n
 
t
h
e
t
w
o
 
g
r
o
u
p
s
.

1
5
6
.

G
i
v
e
n
 
a
 
p
i
c
t
u
r
e
 
o
r
 
d
i
a
g
r
a
m
.
 
O
f

a
 
t
u
g
-
o
f
-
w
a
r
 
o
r
 
s
i
m
i
l
a
r
 
s
i
t
u
a
t
i
o
n
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
i
d
e
n
t
i
f
y

3
.
1
0

a
t
 
l
e
a
s
t
 
f
o
u
r
 
p
a
i
r
s
 
o
f
 
a
c
t
i
o
n
-
r
e
a
c
t
i
o
n
 
f
o
r
c
e
s
.

3
.
8
0

3
:
9
0

3
.
9
0

1
5
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
s
k
e
t
c
h
 
o
f
 
a
 
m
o
v
i
n
g
 
b
o
d
y
 
s
a
n
d
 
i
d
e
n
t
i
f
y
 
a
t
 
l
e
a
s
t

o
n
e
 
p
a
i
r
 
o
f
 
a
c
t
i
o
n
-

.
3
.
1
0

r
e
a
c
t
i
o
n
 
f
o
r
c
e
s
.

1
5
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e
 
u
n
b
a
l
a
n
c
e
d
 
f
o
r
c
e
-
i
n
a
 
t
u
g
-
o
f
-
w
a
r
 
o
r
 
s
i
m
i
l
a
r
 
p
i
c
t
u
r
e
 
o
r

d
i
a
g
r
a
m
 
c
o
n
t
a
i
n
i
n
g
 
a
c
t
i
o
n
 
a
n
d
 
r
e
a
c
t
i
o
n
v
e
c
t
o
r
s
,
 
i
n
 
w
h
i
c
h
 
o
n
e
 
s
i
d
e
 
i
s
 
w
i
n
n
i
n
g
.

3.
10

1

1
5
9
.

G
i
v
e
n
 
d
i
a
g
r
a
m
s
 
o
r
 
p
i
c
t
u
r
e
s
 
c
o
n
t
a
i
n
i
n
g
f
o
r
c
e
 
v
e
c
t
o
r
s
 
a
c
t
i
n
g
 
o
n
 
m
a
s
s
e
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

o
r
d
e
r

3
.
7
0
 
,

t
h
e
 
p
i
c
t
u
r
e
s
 
a
c
c
o
r
d
i
n
g
 
t
o
 
t
h
e
 
i
n
c
r
e
a
s
i
n
g

o
r
 
d
e
c
r
e
a
s
i
n
g
 
a
m
o
u
n
t
 
o
f
 
a
c
c
e
l
e
r
a
t
i
o
n
 
o
f
 
t
h
e

m
a
s
s
e
s
.

1
6
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
b
o
d
i
e
s
 
w
h
i
c
h

w
i
l
l
 
b
e
 
a
c
c
e
l
e
r
a
t
e
d
 
g
i
v
e
n
 
d
i
a
g
r
a
m
s

o
r
 
p
i
c
t
u
r
e
s
 
w
i
t
h

3
.
6
0
-
*

f
o
r
c
e
 
v
e
c
t
o
r
s
.

1
6
1
.

G
i
v
e
n
 
a
n
y
 
t
w
o
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
;
 
n
e
t
f
o
r
c
e
,
 
m
a
s
s
 
a
n
d
 
a
c
c
e
l
e
r
a
t
i
o
n
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
p
p
l
y

a
4
.
3
8

r
u
l
e
 
f
o
i
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
t
h
i
r
d
.

1
4



M
e
a
n
 
R
a
t
i
n
g

O
b
j
e
c
t
i
v
e

b
y
 
E
v
a
l
u
a
t
o
r
s

1
6
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
 
a
 
r
u
l
e
 
f
o
r

e
r
m
i
n
i
n
g
 
t
h
e
 
n
e
t
 
f
o
r
c
e
 
a
c
t
i
n
g
 
o
n

a
 
b
o
d
y
,
 
g
i
v
e
n
 
t
h
e
 
m
a
s
s

4
.
2
0

a
n
d
 
t
h
e
 
a
c
c
e
l
e
r
a
t
i
o
n
;

.
1
6
3
.

G
i
v
e
n
 
a
 
d
i
a
g
r
a
m
 
s
h
o
w
i
n
g
 
a
 
b
l
o
c
k
 
a
c
c
 
l
e
r
a
t
i
n
g
 
d
o
w
n
a
n
 
i
n
c
l
i
n
e
d
 
p
l
a
n
e
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

3
.
7
0

c
o
n
s
t
r
u
c
t
 
a
 
v
e
c
t
o
r
 
d
i
a
g
r
a
m
 
s
h
o
w
i
n
g

e
 
u
n
b
a
l
a
n
c
e
d
 
f
o
r
c
e
.

1
6
4
.

G
i
v
e
n
 
a
 
l
i
s
t
 
o
f
 
i
t
e
m
s
,
 
s
o
m
e
 
o
f
 
w
h
i
c
h
 
'
h
a
v
e
 
t
h
e
 
p
r
o
p
e
r
t
y
o
f
 
i
n
e
r
t
i
a
 
a
n
d
 
s
o
m
e
 
w
h
i
c
h
 
d
o
 
n
o
t
,

3
.
8
8

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
n
d
 
d
i
s
t
i
n
g
u
i
s
h
b
e
t
w
e
e
n
 
t
h
e
 
t
w
o
 
k
i
n
d
s
 
o
f
 
i
t
e
m
s
.

1
6
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
 
a
 
r
u
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g

w
h
e
t
h
e
r
 
t
h
e
 
m
o
t
i
o
n
 
o
f
 
a
 
b
o
d
y
 
w
i
l
l
 
b
e
 
c
h
a
n
g
e
d
.

3
.
5
5

1
6
6
.

G
i
v
e
n
 
a
 
p
h
y
s
i
c
a
l
 
s
i
t
u
a
t
i
o
n
,
p
i
c
t
u
r
e
,

o
r
 
a
 
d
i
a
g
r
a
m
 
o
f
 
a
 
b
p
d
y
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
f
o
u
r

3
.
8
0

f
o
r
c
e
 
v
e
c
t
o
r
s
 
w
h
i
c
h
 
w
i
l
l
 
n
o
t
 
a
f
f
e
c
t
 
t
h
e
m
o
t
i
o
n
 
o
f
 
t
h
e
 
b
o
d
y
.

c

1
6
7
.

G
i
v
e
n
 
o
n
e
 
o
r
 
m
o
r
e
 
c
o
m
p
l
e
t
e
 
f
l
o
w
e
r
s

o
r
 
p
i
c
t
u
r
e
s
 
o
f
 
_
f
l
o
w
e
r
s
,
 
,
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e

f
o
l
l
o
w
i
n
g
:

a
.
 
f
i
l
a
m
e
n
t
,
 
b
.
 
a
n
t
h
e
r
,
 
c
.
 
s
t
a
m
e
n
,
 
d
.
 
s
t
i
g
m
a
,
-
e
.
 
s
t
y
l
e
,
 
T
.
 
o
v
a
r
y
,
 
g
.
 
p
i
s
t
i
l
,

r"
'

h
.
 
p
e
t
a
l
,
 
i
.
 
c
a
l
y
x
,
 
j
.
 
s
e
p
a
l
,
 
a
n
d
 
k
.
 
c
o
r
o
l
l
a
.

1
6
8
.

G
i
v
e
n
 
s
p
e
c
i
m
e
n
s
 
o
r
 
p
i
c
t
u
r
e
s
 
o
f
 
s
p
e
c
i
m
e
n
s
,
 
t
h
e

s
t
u
d
e
n
t
 
a
r
i
l

d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n
:

a
.
 
a
 
l
e
a
f

a
n
d
 
a
 
l
e
a
f
l
e
t
,
 
b
.
 
o
p
p
o
s
i
t
e
 
a
n
d
 
a
l
t
e
r
n
a
t
e
l
e
a
f
 
a
r
r
a
n
g
e
m
e
n
t
s
,
 
c
.
 
n
e
t
 
v
e
i
n
e
d
 
l
e
a
v
e
s

a
n
d

p
a
r
a
l
l
e
l
 
v
e
i
n
e
d
 
l
e
a
v
e
s
,
 
d
.
 
p
i
n
n
a
t
e
l
y
 
l
o
b
e
d
l
e
a
v
e
s
 
a
n
d
 
p
a
l
m
a
t
e
l
y
 
l
o
b
e
d
 
l
e
a
v
e
s
.

1
6
9
.

G
i
v
e
n
 
a
 
s
m
a
l
l
 
t
r
e
e
 
s
e
e
d
i
n
g
,
 
t
h
e
 
s
t
u
d
e
n
t

w
i
l
l
,
i
d
e
n
t
i
f
y
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

a
.
 
b
a
r
k
,
 
b
.
 
t
r
u
n
k
,

c
.
-
l
e
a
f
,
 
d
.
 
p
i
t
h
,
 
e
.
 
v
e
i
n
s
,
.
 
l
e
a
f

m
a
r
g
i
n
,
 
g
.
 
t
e
r
m
i
n
a
l
 
b
u
d
,
 
h
.

a
x
i
l
l
a
r
y
 
b
u
d
,
'
i
.
 
p
e
t
i
o
l
e
,

a
n
d
 
j
,
 
r
o
o
t
.

1
7
0
.
 
,
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
s
k
 
f
o
r
a
p
p
r
o
p
r
i
a
t
e
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
c
o
n
s
t
r
u
c
t
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
a
 
d
e
v
i
c
e
 
f
o
r

d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
t
h
e
r
 
a
n
 
e
l
e
c
t
r
i
c
a
l

c
i
r
c
u
i
t
 
i
s
 
c
o
m
p
l
e
t
e
.

(
.
0

1
7
1
.

G
i
v
e
n
 
a
p
p
r
o
p
r
i
a
t
e
 
m
a
t
e
r
i
a
l
s
 
a
n
d

s
p
e
c
i
f
i
c
 
s
c
h
e
m
a
t
i
c
 
d
i
a
g
r
a
m
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
c
o
n
s
t
r
u
c
t
t
h
e

e
l
e
c
t
r
i
c
a
l
 
c
i
r
c
u
i
t
s
 
w
i
t
h
 
l
a
m
p
s
,

s
w
i
t
c
h
e
s
,
 
a
n
d
/
o
r
 
c
e
l
l
s
 
i
n
 
s
e
r
i
e
s
 
a
n
d
/
o
r

p
a
r
a
l
l
e
l
.

1
7
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

e
l
e
c
t
r
i
c
a
l
 
c
i
r
c
u
i
t
s
 
w
i
t
h
 
l
a
m
p
s
,
 
s
w
i
t
c
h
e
s
,
 
a
n
d
/
o
r
c
e
l
l
s
 
i
n
 
s
e
r
i
e
s

a
n
d
/
o
r
 
p
a
r
a
l
l
e
l
,
 
g
i
v
e
n

o
n
l
y
 
t
h
e
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
d
,
 
s
t
a
t
e
m
e
n
t
 
o
f
 
t
h
e

k
i
n
d
 
o
f
 
c
i
r
c
u
i
t
.
 
d
e
s
i
r
e
d
.

1
5

4
.
1
0

3
.
9
0

3.
70

1
.
6
0

2
.
0
0

2
.
4
0



M
e
a
n
 
R
a
t
i
n
g

O
b
j
e
c
t
i
v
e

b
y
 
E
v
a
l
u
a
t
o
r
s

1
7
3
.

G
i
v
e
n
 
e
l
e
c
t
r
i
c
a
l
,
c
i
r
c
u
i
t
s
 
c
o
n
t
a
i
n
i
n
g
 
l
a
m
p
s
,

s
w
i
t
c
h
e
s
,
 
a
n
d
(
c
e
l
l
s
 
i
n
 
s
e
r
i
e
s
 
a
n
d
/
o
r
 
p
a
r
a
l
l
e
l
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
u
s
e
 
c
o
n
v
e
n
t
i
o
n
a
l
 
s
y
l
d
b
o
l
s
'
t
o

c
o
n
s
t
r
u
c
t
 
a
 
s
c
h
e
m
a
t
i
c
 
d
i
a
g
r
a
m
.

1
7
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
t
h
e
r
 
a
n
 
o
b
j
e
c
t
 
h
a
s
 
c
h
a
n
g
e
d
 
p
o
s
i
t
i
o
n
.

1
7
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
 
a
n
d
 
a
p
p
l
y
 
t
h
e
 
r
u
l
e

t
h
a
t
 
t
h
e
 
s
p
e
e
d
 
w
i
t
h
 
w
h
i
c
h
 
a
 
b
o
d
y
 
c
h
a
n
g
e
s
 
p
o
s
i
t
i
o
n
 
i
s

t
h
e
 
d
i
s
t
a
n
c
e
 
m
o
v
e
d
 
p
e
r
 
u
n
i
t
 
o
f
 
t
i
m
e
.

1
7
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
 
a
n
d
 
a
p
p
l
y
a
 
r
u
l
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
 
v
e
l
o
c
i
t
y
 
o
f
 
b
o
d
i
e
s
 
m
o
v
i
n
g

o
n
 
a

s
t
r
a
i
g
h
t
 
l
i
n
e
 
i
n
 
a
n
y
 
d
i
r
e
c
t
i
o
n
 
r
e
l
a
t
i
v
e
 
t
o
 
e
a
c
h

o
t
h
e
e
 
a
n
d
 
t
o
 
o
n
e
s
e
l
f
.

1
7
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
c
h
a
n
g
e
s
 
i
n
 
p
o
s
i
t
i
o
n
o
f
 
b
o
d
i
e
s
'
r
e
l
a
t
i
v
e
 
t
o
 
h
i
m
s
e
l
f
 
a
n
d
 
t
o
 
t
h
a
t
o
f

a
n
o
t
h
e
r
 
o
b
s
e
r
v
e
r
.

.
1
7
8
.

G
i
v
e
n
 
a
 
b
a
r
 
g
r
a
p
h
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
a
 
f
r
e
q
u
e
n
c
y
 
d
i
s
t
r
i
b
u
t
i
o
n
.

C
P

1
7
9
.

G
i
v
e
n
 
b
a
r
 
g
r
a
p
h
&
 
a
n
d
 
d
a
t
a
 
f
r
o
m
 
h
i
s
o
w
n
 
e
x
p
e
r
i
m
e
n
t
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
 
r
e
a
s
o
n
a
b
l
e

y
a
m
*

p
r
e
d
i
c
t
i
o
n
.

,

1
8
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
n
d

n
a
m
e
 
p
o
i
n
t
s
 
o
n
 
a
 
t
w
o
 
o
r
 
t
h
r
e
e
 
d
i
m
e
n
s
i
o
n
a
l
 
g
r
a
p
h
 
i
n
a

c
o
n
v
e
n
t
i
o
n
a
l
 
m
a
n
n
e
r
.

1
8
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
h
i
s
t
o
g
r

f
r
o
m
 
a
 
t
a
b
l
e
 
o

f
r
e
q
u
e
n
c
i
e
s
.

T
h
e
 
h
i
s
t
o
g
r
a
m
 
m
u
s
t

i
n
c
l
u
d
e
 
a
 
t
i
t
l
e
,
 
l
a
b
e
l
s
,
 
a
n
d
 
s
c
a
l
e
s
 
f

b
o
t
h
 
a
x
e
s
,
 
a
n
d
 
t
h
e
 
z
e
r
o
 
p
o
i
n
t
 
m
u
s
t
 
b
e
 
s
h
o
w
n
o
n
 
t
h
e

o
r
d
i
n
a
t
e
 
s
c
a
l
e
.

1
8
2
.

G
i
v
e
n
 
a
 
p
o
i
n
t
 
g
r
a
p
h
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
d
e
m
o
n
s
t
r
a
t
e
 
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
e
x
t
r
a
p
o
l
a
t
i
n
g
 
t
o
 
f
i
n
d

u
n
m
e
a
s
u
r
e
d
 
v
a
l
u
e
s
.

4
.

1
8
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r
 
a
 
s
e
t
 
o
f

p
r
e
d
i
c
t
i
o
n
s
h
e
 
h
a
s
 
m
a
d
e
 
u
s
i
n
g
 
a
 
p
o
i
n
t
 
g
r
a
p
h
 
f
r
o
m
 
g
r
e
a
t
e
s
t

c
o
n
f
i
d
e
n
c
e
 
t
o
 
l
e
a
s
t
 
c
o
n
f
i
d
e
n
c
e
.

1
8
4
.

G
i
v
e
n
 
a
 
p
o
i
n
t
 
g
r
a
p
h
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
b
l
e
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
i
n
t
e
r
p
o
l
a
t
i
n
g
 
t
o
 
f
i
n
d

u
n
m
e
a
s
u
r
e
d
 
v
a
l
u
e
s
.

1
6

2.
9Q

2
.
2
0

3
.
0
0

3.
30

1.
70

2.
00

1
.
6
0

1
.
7
0

1
.
5
0

2
.
2
0

2
.
4
0

2
.
3
0
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+
1

O
b
j
e
c
t
i
v
e

M
e
a
n
 
R
a
t
i
n
g

b
y
 
E
v
a
l
u
a
t
o
r
s

1
8
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
 
p
o
i
n
t
 
g
r
a
p
h
 
g
i
v
e
h
a
 
t
a
b
l
e
 
o
f
 
d
a
t
a
 
i
n
v
o
l
v
i
 
n
g
 
t
w
o
 
v
a
r
i
a
b
l
e
s
.

T
h
e
 
g
r
a
p
h
 
w
i
l
l
 
i
n
c
l
u
d
e
 
a
t
i
t
l
e
,
 
l
a
b
e
l
s
,
 
a
n
d
 
s
c
a
l
e
s
 
f
A
l
o
r
b
o
t
h
 
a
x
e
s
,
 
a
n
0
"
a
i
s
m
o
o
t
h
 
c
u
r
v
e
 
i
f

t
h
e
r
e
 
a
p
p
e
a
r
s
 
t
o
 
b
e
 
a
 
t
r
e
n
d
 
i
n
 
t
h
e
 
d
a
t
a
.
 
T
h
e
 
i
n
d
e
p
e
n
d
e
n
t

v
a
r
i
a
b
l
e
 
m
u
s
t
 
b
e
 
o
n
 
t
h
e
 
X
 
a
x
i
s

a
n
d
 
t
h
e
 
d
e
p
e
n
d
e
n
t
 
v
a
r
i
a
b
l
e
 
o
n
 
t
h
e
 
Y
 
a
x
i
s
.

1
8
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
t
 
l
e
a
s
t
 
f
o
u
r
 
v
a
r
i
a
b
l
e
s
 
w
h
i
c
h

a
f
f
e
c
t
 
t
h
e
 
c
a
p
i
l
l
a
r
y
 
f
l
o
w
 
r
a
t
e
 
i
n
 
a
,

g
i
v
e
n
 
s
y
s
t
e
m
.

-

1
8
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
c
a
p
i
l
l
a
r
i
t
y
 
i
n
 
t
e
r
m
s

o
f
 
t
h
e
 
a
d
h
e
s
i
o
n
 
a
n
d
 
c
o
h
e
s
i
o
n
_
o
f

1
8
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e
 
s
o
u
r
c
e
s
 
o
f
 
f
r
i
c
t
i
o
n
.
 
a
n
d
n
a
m
e
 
f
r
i
c
t
i
o
n
.
a
0
 
t
h
e
 
f
o
r
c
e
"
w
h
i
a
h
-
o
p
p
o
s
e
s

m
o
t
i
o
n
,
 
g
i
v
e
n
 
a
 
m
o
v
i
n
g
 
p
h
y
s
i
c
a
l
 
s
y
s
t
e
m
.

1
8
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
c
e
n
t
e
r
 
o
f

m
a
s
s
 
i
n
 
t
e
r
m
S
.
o
f
 
t
h
e
 
b
e
h
a
v
t
o
r
l
e
f
 
t
h
e
 
m
a
s
s
.

.
.

.

1
9
1
0
.
-
 
G
i
v
e
n

a
n
 
i
r
r
e
g
u
l
a
r
,
 
e
s
s
e
n
t
i
a
l
l
y
 
t
w
o
 
d
i
m
e
n
s
i
o
n
a
l
 
o
b
j
e
c
t
,
 
t
h
e
 
s
t
u
d
e
n
t
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
a

.
3
.
8
0

p
r
o
c
e
d
u
r
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
c
e
n
t
e
r
 
o
f
m
a
s
s
.

-
.

%
,

.
,

.
.

.
-' 

rt
f

c
,

,*
',

1
;
1

1
9
1
.

T
h
e
 
s
t
u
d
e
n
t
 
m
i
l
l
 
s
t
a
t
e
A
a
n
d
 
a
p
p
l
y
 
a
 
r
u
l
e
 
*
o
r
 
d
e
t
e
r
M
i
n
i
n
g
t
h
e
 
l
i
n
e
a
r
 
m
o
m
e
n
t
u
m
 
o
f
.
a
 
b
d
a
y
.

*
.

2
.
4
4

.0
*

4
.
1
0

4
.
2
0

3
.
7
0

.io

.
4
.
2
0

1
9
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
l
a
w
 
o
f

c
o
n
s
 
r
v
a
t
i
o
n
 
o
f
 
l
i
n
e
a
r
 
m
o
m
e
n
t
u
m
 
U
t
i
l
i
t
i
n
g
 
a
n
 
e
q
u
a
t
i
o
n

'
,
4
$
2
2
-
;

a
n
d
 
a
l
s
o
 
v
e
r
b
a
l
l
y
.

-
N
N
N

1
9
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e

u
s
e
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
 
f
o
r
 
t
h
e
 
c
o
n
s
e
r
v
a
t
i
o
n
 
o
f
 
l
i
n
e
a
r
,

m
o
m
e
n
t
u
m
 
i
n
 
s
o
l
v
i
n
g
 
s
i
m
p
l
e
 
l
i
n
e
a
r
 
m
o
m
e
n
t
u
m

p
r
o
b
l
e
m
s
.

;
-

1
9
4
.

G
i
v
e
n
 
t
h
e
 
f
o
r
c
e
 
a
n
d
 
t
h
e
 
a
r
e
a
o
n
 
w
h
i
c
h
 
t
h
e
 
f
o
r
c
e
 
i
s
 
e
x
e
r
t
e
d
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
q
,
 
s
t
a
t
e
 
a
 
r
u
l
e

f
o
r

f
i
n
d
i
n
g
 
t
h
e
 
p
r
e
s
s
u
r
e
.

1
9
5
.

G
i
v
e
n
 
a
n
y
 
t
w
o
 
o
f
 
t
h
e
 
q
u
a
n
t
i
t
i
e
s

p
r
e
s
s
u
r
e
,
 
_
t
o
i
b
c
,
 
a
n
d
 
a
r
e
a
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
p
o
l
y
.
A
 
r
i
t
l
o
f
f
o
r

1
3
.
6
0

f
i
n
d
i
n
g
 
t
h
e
 
t
h
i
r
d
.

3.
60

'
.%

*

1
9
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
a
t
m
o
s
p
h
e
r
i
c

p
r
e
s
s
u
r
e
 
i
n
 
t
e
r
m
s
 
o
f
 
t
h
e
 
m
o
t
i
o
n
 
o
f
 
m
o
l
e
c
u
l
e
s
.
:

17



-
M
e
a
n
 
R
a
t
i
n
g

O
b
j
e
c
t
i
v
e

b
y
 
E
v
a
l
u
a
t
o
r
s

1
9
7
.

G
i
v
e
n
 
a
 
d
i
a
g
r
a
m
 
o
r
 
a
 
p
h
y
s
i
c
a
l
 
s
i
t
u
a
t
i
o
n
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n

c
e
n
t
r
i
p
e
t
a
l

a
n
d
 
c
e
n
t
r
i
f
u
g
a
l
 
f
o
r
c
e
.

1
9
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
o
r
i
g
i
n

o
f
 
c
e
n
t
r
i
f
u
g
a
l
 
f
o
r
c
e
s
.

1
9
9
.

G
i
v
e
n
 
t
h
e
 
p
r
e
s
s
u
r
e
,
 
t
e
m
p
e
r
a
t
u
r
e
,
 
a
n
d
 
v
o
l
u
m
e
o
f
 
a
 
g
a
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
p
p
l
y
a
 
r
u
l
e
 
f
o
r

f
i
n
d
i
n
g
 
o
n
e
 
o
f
 
t
h
e
 
t
h
r
e
e
 
q
u
a
n
t
i
t
i
e
s
 
w
h
e
n
t
w
o
 
o
f
 
t
h
e
m
 
h
a
v
e
 
c
h
a
n
g
e
d
 
a
n
d
 
t
h
e
i
r
v
a
l
u
e
s
 
a
r
e
 
k
n
o
w
n
.

2
0
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
h
o
w
t
o
 
m
a
k
e
 
u
p
 
a
n
y
 
g
i
v
e
n
 
p
e
r
c
e
n
t
 
s
o
l
u
t
i
o
n

b
y
 
v
o
l
u
m
e
 
a
n
d
 
b
y
 
w
e
i
g
h
t
.

2
0
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
d
i
a
g
r
a
m
 
i
l
l
u
s
t
r
a
t
i
n
g
 
h
o
w
 
c
 
o
n
v
e
x
 
l
e
n
s
e
s
 
p
r
o
d
u
c
e
e
n
l
a
r
g
e
d
 
i
m
a
g
e
s
.

2
0
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e

a
 
t
e
s
t
 
f
o
r
 
d
e
t
e
r
m
i
n
g
 
t
h
-
 
e
 
r
e
l
a
t
i
v
e
 
v
i
s
c
o
s
i
t
y

o
f

s
e
v
e
r
a
l
 
d
i
f
f
e
r
e
n
t
 
l
i
q
u
i
d
s
.

2
0
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
 
d
i
a
g
r
a
m

o
f
 
t
h
e
 
0
2
'
 
-
0
O
2
 
c
y
c
l
e
 
w
h
i
c
h
 
w
i
l
l
 
i
n
c
l
u
d
e
p
l
a
n
t
s
,
 
a
n
i
m
a
l
s
,

r
'

a
n
d
 
d
e
c
o
m
p
o
s
e
r
s
 
a
s
 
w
e
l
l
a
s
 
p
h
y
s
i
c
a
l
 
e
l
e
m
e
n
t
s
.

2
0
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
r
e
q
u
e
s
t
 
m
a
t
e
r
i
a
l
s
 
a
n
d
d
e
m
o
n
s
t
r
a
t
e
 
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
m
a
k
i
n
g
a
n
 
e
l
e
c
t
r
i
c
a
l
 
c
e
l
l
.

2
0
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
4
n
t
e
r
m
s
 
o
f
 
v
o
l
t
a
g
e
,
 
c
u
r
r
e
n
t
,
 
a
n
d
 
h
e
a
t
 
t
h
e
 
e
f
f
e
c
t

o
f
 
'
i
n
c
r
e
a
s
i
n
g

a
n
d
/
O
r
 
d
e
c
r
e
a
s
i
n
g
 
t
h
e
 
r
e
s
I
s
t
a
n
c
e

i
n
 
a
 
c
i
r
c
u
i
t
,

2
0
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e

p
r
o
p
e
r
 
u
s
e
 
o
f
 
a
 
g
a
l
v
a
n
o
m
e
t
e
r
.

2
0
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e

c
o
n
d
i
t
i
o
n
s
'
 
n
e
c
e
s
s
a
r
y
 
:
o
r
 
t
h
e
 
p
r
o
d
u
c
t
i
o
n
o
f
 
s
o
u
n
d
.

2
0
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
t
h
e
 
p
h
y
s
i
c
a
l

c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
w
a
v
e
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
p
i
t
c
h
 
a
n
d
 
l
o
u
d
n
e
s
s
.

2
0
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e
a
r
e
a
s
 
o
f
 
t
h
e
 
t
o
n
g
u
e
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
e
 
s
e
n
s
a
t
i
o
n
s
o
f
 
s
w
e
e
t
,

s
o
u
r
,
 
s
a
l
t
,
 
a
n
d
 
b
i
t
t
e
r
.
'

2
1
0
.

G
i
v
e
n
 
a
 
b
a
l
a
n
c
e
d
 
c
h
e
m
i
c
a
l
 
e
q
u
a
t
i
o
n
,

t
h
e
,
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
h
O
w
 
i
t
 
i
l
l
u
s
t
r
a
t
e
S
 
t
h
e
l
a
w
 
o
f

c
o
n
s
e
r
v
a
t
i
o
n
 
o
f
 
m
a
s
s
.

4
.
2
0

4.
00

4.
00

3A
Q

3.
30

2
.
7
0

2.
80

3
:
2
0

3
.
5
0

3
,
2
0

3
.
2
0

3
.
6
0

3
.
6
6

4
.
1
0

t
i



O
b
j
e
c
t
i
v
e

M
e
a
n
l
i
a
t
i
n
g

b
y
 
E
v
a
l
u
a
t
o
r
s

2
1
1
.

W
h
e
n
 
s
h
o
w
n
 
a
 
p
h
y
s
i
c
a
l
 
a
n
d
/
o
r

e
m
i
c
a
l
 
m
a
n
i
p
u
l
a
t
i
o
n
 
o
f
 
a
 
s
u
b
s
t
a
n
c
e
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
,
 
d
e
s
c
r
i
b
e

4
.
2
0

a
 
p
r
o
c
e
d
u
r
e
 
t
o
 
d
e
t
e
r
m
i
n
e
 
i
f
 
t
h
e

s
s
 
r
e
m
a
i
n
s
 
c
o
n
s
t
a
n
t
.

2
1
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
a
t
 
l
e
a
s
t
 
t
w
o
 
w
a

i
n
 
w
h
i
c
h
 
e
a
c
h
 
m
a
c
r
o
s
c
o
p
i
c
 
o
r
g
a
n
i
s
m
 
i
n
 
t
h
e
 
s
c
h
o
o
l

'
2
.
6
0

t
e
r
r
a
r
i
u
m
 
a
n
d
 
a
q
u
a
r
i
u
m
 
c
h
a
n
g
e
s
 
t
h
e
 
e
n

n
m
e
n
t
 
a
n
d
 
a
t
 
l
e
a
s
t
 
o
n
e
 
o
r
g
a
n
i
s
m
 
w
h
i
c
h
 
t
h
e
 
c
h
a
n
g
e
s
 
a
f
f
e
c
t
.

,
e
 
-
.
2
1
1
6
.

-
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
t
h
e
 
c
o
l
o
r
 
w
h
i
c
h

1
 
b

r
e
j
e
c
t
e
d
 
o
n
 
a
 
s
c
r
e
e
n
 
w
h
e
n
 
a
n
y
 
t
w
o
 
c
o
l
o
r
e
d

-
 
3
.
8
0

'
A
l
t
e
r
s
 
a
t
 
a
 
t
i
m
e
-
a
r
e
 
p
l
a
c
e
d
 
i
n
 
f
r
o
 
t
 
f
 
t
h
e
 
l
e
 
s
e
 
o
f

a
 
s
l
i
d
e
 
p
r
o
j
e
c
t
o
r
.

-

2
1
4
.

T
h
e
 
s
t
u
d
e
n
t
.
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
h
o
w
 
a

e
n
 
c
o
l
o
r
e
r

i
t
s
 
o
w
n
 
p
a
r
t
i
c
u
l
a
r
 
c
o
l
o
r
 
l
i
g
h
t
.

2
1
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
.
 
t
h
e
 
c
o
l
o
r

a
r
e
 
m
i
x
e
d
.

h
 
w
i
l
l
 
b
e
 
p
r
o
d
u
c
e
d

a
n
y
 
t
w
o
 
d
i
f
f
e
r
e
n
t
 
c
o
l
o
r
 
p
i
g
m
e
n
t
s

3
.
2
0

2
1
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
h
o
w
 
a
 
g
i
v
e
n
 
c
o
l
o
r
e
d
 
p
i
g
m
:

e
d
u
c
e
s
 
i
t
s
 
o
w
n
 
u
n
i
q
u
e
 
c
o
l
o
r
.

3
.
7
7

.
 
2
1
7
.

2
1
8
.

2
1
9
.

2
2
0
.

2
2
1
.

2
2
2
.

G
i
v
e
n
 
a
n
.
o
r
g
a
n
.
 
o
r
 
a
n
'
o
r
g
a
n
 
s
y
s
t
e
m
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
i
t
s
 
m
a
c
r
o
s
c
o
p
i
c
 
s
t
r
u
c
t
u
r
e
a
n
d

3
.
7
0

d
e
s
c
r
i
b
e
 
h
o
w
 
t
h
e
.
 
s
t
r
u
c
t
u
r
e
 
i
s
 
a
d
a
p
t
e
d
 
f
o
r
 
t
h
e
 
f
u
n
c
t
i
o
n
 
i
t
 
p
e
r
f
o
r
M
s
.

T
h
e
 
'
s
t
u
d
e
n
t
 
'
w
i
l
l
 
n
a
m
e
 
t
h
r
e
e
 
p
h
y
s
i
c
a
l
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
f
a
c
t
o
r
s
 
w
h
i
c
h
 
a
f
f
e
c
t
 
t
h
e
 
g
e
r
m
i
n
a
t
i
o
n

r
a
t
e
 
o
f
 
m
o
s
t
 
s
e
e
d
s
.

2
.
4
0

G
i
v
e
n
 
a
 
l
i
s
t
 
o
f
 
t
e
r
m
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
f
a
c
t
o
r
s
 
w
h
i
c
h
 
w
o
u
l
d
 
n
o
r
m
a
l
l
y
 
t
e
n
d
 
t
o

i
n
c
r
e
a
s
e
 
a
 
p
o
p
u
l
a
t
i
o
n
 
a
t
 
l
e
a
s
t
 
'
t
e
m
p
o
r
a
r
i
l
y
.

2
.
6
0

G
i
v
e
n
 
a
 
n
u
m
b
e
r
 
o
f
 
s
e
t
s
o
f
 
s
p
e
c
i
m
e
n
s
,
 
p
i
c
t
u
r
e
s
,
 
o
r
 
d
i
a
g
r
a
m
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e

s
e
t
s
 
w
i
t
h
 
m
o
s
t
 
a
n
d
 
l
e
a
s
t
 
v
a
r
i
a
b
i
l
i
t
y
.

2
.
4
0

G
i
v
e
n
 
a
n
y
 
c
o
m
m
o
n
 
l
a
b
o
r
a
t
o
r
y
 
a
n
i
m
a
l
,
 
t
h
e
 
a
t
u
d
e
n
t
r
i
l
l
 
d
e
s
c
r
i
b
e
 
a
 
g
e
n
e
r
a
l
 
m
e
t
h
o
d

o
r
 
p
r
o
c
e
d
u
r
e

3
.
8
0

T
o
r
d
e
t
e
r
m
i
n
i
n
g
 
i
t
s
 
s
e
x
.

T
h
e
 
s
t
u
d
e
n
t
 
m
i
l
l
'
s
t
a
t
e
 
a
 
r
u
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
t
h
e
r
 
a
'
r
e
s
o
n
a
n
c
e
 
e
f
f
e
C
t
 
w
i
l
l
 
b
e
 
p
r
e
s
e
n
t
 
i
n

a
 
s
i
m
p
l
e
 
p
h
y
s
i
c
a
l
 
5
q
t
-
t
e
m
.

4
.
1
0

1
9



1"

C
A

.

M
e
a
n
 
R
a
t
i
n
g

O
b
j
e
c
t
i
v
e

b
y
 
E
v
a
l
u
a
t
o
r
s

2
2
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
t
r
a
n
s
f
e
r
o
f
 
e
n
e
r
g
y
 
w
h
e
n
 
a

r
e
s
o
n
a
n
c
e
 
e
f
f
e
c
t
 
i
s
 
p
r
e
s
e
n
t
 
i
n

a
s
i
m
p
l
e
 
p
h
y
s
i
c
a
l
 
s
y
s
t
e
m
.

4.
20

2
2
4
.

G
i
v
e
n
 
a
n
 
a
p
p
r
o
p
r
i
a
t
e
 
p
h
y
s
i
c
a
l

s
i
t
u
a
t
i
o
n
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
a
n
d
 
n
a
m
e
 
a
r
e
s
o
n
a
n
c
e
 
e
f
f
e
c
t
.

4
.
3
0

2
2
5
.

G
i
v
e
n
 
a
 
p
h
y
S
i
c
a
l
 
s
i
t
u
a
t
i
o
n
o
r
 
p
i
c
t
u
r
e
s
 
i
n
 
w
h
i
c
h
 
t
h
e
 
p
h
e
n
o
m
e
n
o
n
 
o
f

p
r
e
c
e
s
s
i
o
n
 
i
s
 
e
x
h
i
b
i
t
e
d
,

4
.
3
0

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
t
h
e

a
s
s
u
m
p
t
i
o
n
s
 
a
n
d
 
d
e
s
c
r
i
b
e
 
p
r
e
c
e
s
s
i
o
n
w
i
t
h
 
v
e
c
t
o
r
s
.

2
2
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

t
h
e
 
s
o
l
u
t
i
o
n
s
 
t
o
 
s
i
m
p
l
e
 
r
a
t
i
o
a
n
d
 
p
r
o
p
o
r
t
i
o
n
 
p
r
o
b
l
e
m
s
 
d
e
a
l
i
n
g

2
.
4
0

w
i
t
h
 
p
h
y
s
i
c
a
l
 
a
n
d
 
b
i
o
l
o
g
i
c
a
l

p
h
e
n
o
m
e
n
a
.

2
2
7
.

G
i
v
e
n
 
a
 
l
i
s
t
 
o
f
 
m
a
t
h
e
m
a
t
i
c
a
l
e
x
p
r
e
s
s
i
o
n
s
,
 
t
h
e
 
S
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
t
h
o
s
e
 
t
h
a
t
 
a
r
e
 
o
r
 
m
a
y

.
3
.
0
0

b
e
 
e
x
p
r
e
s
s
e
d
-
 
a
s
 
r
a
t
i
o
s
.

2
2
8
.

G
i
v
e
n
 
a
 
g
r
o
u
p
 
o
f
 
m
i
n
e
r
a
l
s
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
a
 
m
e
t
h
o
d
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e

2
.
9
0

r
e
l
a
t
i
v
e
 
h
a
r
d
n
e
s
s
 
o
f
 
e
a
c
h
.

C
J
1

2
2
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

n
a
m
e
 
t
h
r
e
e
 
g
e
n
e
r
a
l
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
t
h
a
t
m
a
y
 
b
e
 
u
s
e
d
 
t
o
 
i
d
e
n
t
i
f
y
 
c
r
y
s
t
a
l
s
.

3
.
2
0

(
.
.
)
9
2
3
0
.

G
i
v
e
n
 
o
u
t
l
i
n
e
 
s
k
e
t
c
h
e
s
 
o
f

c
o
m
m
o
n
 
c
r
y
s
t
a
l
s
 
a
n
d
 
a
 
s
e
t
 
o
f
 
s
p
e
c
i
m
e
n
s
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y

3
.
5
0

t
h
e
 
c
r
y
s
t
a
l
s
.

2
3
1
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
c
r
y
s
t
a
l
s
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
r
e
q
u
e
s
t
 
a
p
p
r
o
p
r
i
a
t
e
m
a
t
e
r
i
a
l
s
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e

n
u
m
b
e
r
 
o
f
 
c
l
e
a
v
a
g
e
 
p
l
a
n
e
s
 
(
i
f

a
n
y
)
 
o
f
 
e
a
c
h
 
c
r
y
s
t
a
l
.

2
3
2
.

G
i
v
e
n
 
a
 
c
o
l
l
e
c
t
i
o
n
 
o
f
m
a
t
e
r
i
a
l
s
,
 
s
o
m
e
 
o
f
w
h
i
c
h
 
c
o
n
t
a
i
n
s

s
t
a
r
c
h
 
a
n
d
 
s
o
m
e
 
w
h
i
c
h
 
d
o
 
n
o
t
,
 
t
h
e

3
.
2
0

s
t
u
d
e
n
t
 
w
i
l
l
 
r
e
q
u
e
s
t
 
a
p
p
r
o
p
r
i
a
t
e
m
a
t
e
r
i
a
l
s
 
a
n
d
 
d
i
s
t
i
n
g
u
i
s
h

b
e
t
w
e
e
n
 
t
h
o
s
e
 
w
h
i
c
h
 
c
o
n
t
a
i
n

s
t
a
r
c
h
 
a
n
d
 
t
h
o
s
e
 
t
h
a
t
 
d
o

n
o
t
.

2
3
3
.

G
i
v
e
n
 
a
 
l
i
s
t
 
o
f
 
t
e
r
m
s
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
9
0
 
p
e
r
c
e
n
t

o
f
 
t
h
o
s
e
 
f
a
c
t
o
r
s
 
w
h
i
c
h
 
d
i
r
e
c
t
l
y

3
.
2
0

i
n
f
l
u
e
n
c
e
 
t
h
e
 
r
a
t
e
 
o
f
 
s
o
i
l
e
r
o
s
i
o
n
 
b
y
 
w
a
t
e
r
.

2
3
4
.

G
i
v
e
n
 
d
i
a
g
r
a
m
s
 
o
f
 
r
e
g
u
l
a
r

p
o
l
y
g
o
n
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
a
n
d
 
n
a
m
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

t
r
i
a
n
g
l
e
,

2
.
7
0

s
q
u
a
r
e
,
 
p
e
n
t
a
g
o
n
,
 
h
e
x
a
g
o
n
,

o
c
t
a
g
o
n
,
 
a
n
d
 
d
e
c
a
g
o
n
.

2
0

7'



O
b
j
e
c
t
i
v
e

M
e
a
n
 
R
a
t
i
n
g
'

b
y
'
E
V
a
I
u
a
t
o
r
s

2
3
5
.

G
i
v
e
n
 
a
.
n
a
r
r
a
t
i
v
e
 
a
c
c
o
u
n
t
 
o
f
 
t
h
e
 
w
e
a
t
h
e
r
 
f
o
r
a
 
p
e
r
i
o
d
 
o
f
 
d
a
y
s
 
o
r
 
f
r
o
m
 
o
b
s
e
r
v
i
n
g
 
t
h
e
 
w
e
a
t
h
e
r

f
o
r
 
a
 
p
e
r
i
o
d
 
o
f
 
d
a
y
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
r
e
c
o
r
d
 
o
f
 
w
e
a
t
h
e
r
 
c
o
n
d
i
t
i
o
n
s
 
u
t
i
l
i
z
i
n
g

a
 
c
h
a
r
t
 
a
n
d
 
s
t
a
n
d
a
r
d
 
s
y
m
b
o
l
s
.

2
.
6
0

2
3
6
.
 
'
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
u
s
e
;
O
f
a
 
w
e
t
 
b
u
l
b
-
d
r
y
 
b
u
l
b
 
h
y
d
r
o
m
e
t
e
r
 
a
n
d
 
c
h
a
r
t
 
f
o
r

d
e
t
e
r
m
i
n
i
n
g
 
r
e
l
a
t
i
v
e
 
h
u
m
i
d
i
t
y
.

3
.
0
0

2
3
7
.

G
i
v
e
n
 
a
n
 
u
n
l
a
b
e
l
e
d
 
d
i
a
g
r
a
m
 
a
n
d
 
a
,
 
l
i
s
t
 
o
f
 
t
e
r
m
s
,
 
t
h
e
 
s
t
u
d
e
n
t

w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e

l
i
f
e
 
c
y
c
l
e
 
o
f
 
a
 
f
l
o
w
e
r
i
n
g

3
.
2
0

2
3
8
.

G
i
v
e
n
 
a
p
p
r
o
p
r
i
a
t
e
 
d
a
t
a
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
a
n
 
i
n
f
e
r
e
n
c
e
 
a
b
o
u
t
 
t
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p

3
.
2
0

'
 
b
e
t
w
e
e
n
 
t
e
m
p
e
r
a
t
u
r
e
 
a
n
d
 
s
o
l
u
a
b
i
l
i
t
y
o
f
 
a
 
s
o
l
i
d
 
i
n
 
a
 
l
i
q
u
i
d
 
a
n
d
 
a
l
s
o
 
t
h
e
 
t
e
m
p
e
r
a
t
U
r
e
 
a
n
d
 
t
h
e

,

s
o
l
u
a
b
i
l
i
t
y
 
o
f
 
a
 
g
a
s
 
i
n
 
a
 
l
i
q
u
i
d
.

(
t
.
,
1
1

L
s
.
,
D

2
3
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
r
e
q
u
e
s
t
 
a
p
p
r
o
p
r
i
a
t
e
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
e
q
U
i
p
m
e
n
t
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
 
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
-

d
e
t
e
r
m
i
n
i
n
g
 
t
r
u
e
 
n
o
r
t
h
.

2
4
0
.

G
i
v
e
n
 
a
 
c
o
n
t
o
u
r
 
m
a
p
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
n
d

n
a
m
e
 
c
o
n
t
o
u
r
 
l
i
n
e
s
 
a
n
d
 
e
l
e
v
a
t
i
o
n
s
.

3
.
2
0

3
.
2
0

2
4
1
.

G
i
v
e
n
 
a
 
r
u
l
e
r
 
a
n
d
 
a
 
c
o
m
p
a
s
s
;
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

c
o
n
s
t
r
u
c
t
 
a
 
c
o
n
t
o
u
r
 
m
a
p
 
o
f
 
a
 
t
h
r
e
e
 
d
i
m
e
n
s
i
o
n
a
l

o
b
j
e
c
t
.

3.
40

2
4
2
.

G
i
v
e
n
 
t
w
o
 
d
i
m
e
n
s
i
o
n
a
l
 
p
r
o
j
e
c
t
i
o
n
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
i
d
e
n
t
i
f
y
 
h
e
 
t
h
r
e
e
 
d
i
m
e
n
s
i
o
n
a
l
 
o
b
j
e
c
t

u
s
e
d
 
t
o
 
p
r
o
d
u
c
e
 
t
h
e
 
p
r
o
j
e
c
t
i
o
n
s
.

2
.
8
0

2
4
3
.

G
i
v
e
n
 
a
 
d
i
a
g
r
a
m
 
o
f
 
a
 
b
e
a
m
 
o
f
 
l
i
g
h
t
 
i
n
c
i
d
e
n
t

o
n
 
a
 
p
l
a
n
e
 
m
i
r
r
o
r
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e
 
r
e
f
l
e
c
t
e
d
 
b
e
a
m
.

3
.
3
0

2
4
4
.

G
i
v
e
n
 
a
 
m
i
x
t
u
r
e
 
o
f
 
s
o
l
i
d
s
 
a
n
d
/
o
r
 
l
i
q
u
i
d
s
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r

s
e
p
a
r
a
t
i
n
g
 
t
h
e
,
 
c
o
m
p
o
n
e
n
t
s
 
o
f
 
t
h
e
 
m
i
x
t
u
r
e
 
a
n
d
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
v
o
l
u
m
e
 
a
n
d
 
m
a
s
s
 
o
f
 
t
h
e

c
o
m
p
o
n
e
n
t
s
.

4
1
0
1
1

3
.
0
0

2
4
5
.

G
i
v
e
n
 
a
 
f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
 
o
r
 
p
i
c
t
u
r
e
s
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
n
u
m
b
e
r
s
 
o
f
 
l
i
v
i
n
g
 
t
h
i
n
g
s

f
o
u
n
d
 
i
n
 
a
 
g
i
v
e
n
 
a
r
e
a
 
a
n
d
 
t
h
e
o
b
s
e
r
V
e
d
 
f
r
e
q
u
e
n
c
y
 
o
f
 
v
a
r
i
o
u
s
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
.

2
.
6
0

2
1



;
:

'
H
O
a
n
 
R
a
t
i
n
g

O
b
j
e
c
t
i
v
e

b
a
r
,
 
E
v
a
l
u
a
t
o
r
s

2
4
6
,

G
i
v
e
n
 
t
w
o
 
o
r
 
m
o
r
e
 
c
o
l
l
i
d
i
n
g
 
o
b
j
e
c
t
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
o
b
s
e
r
v
e
d
 
c
h
a
n
g
e
s
 
i
n

3
.
3
0

'
4

'
t
e
r
m
s
 
o
f
 
s
p
e
e
d
,
 
w
e
i
g
h
t
,
 
a
n
d
 
d
i
s
t
a
n
c
e
s
 
m
o
v
e
d
,
c

.
.

2
4
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
-
a
 
s
e
q
u
e
n
c
e
 
'
o
f
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
t
e
s
t
i
n
g
 
f
o
r
 
c
o
n
d
i
t
i
o
n
s
 
t
h
a
t
 
a
f
f
e
a
t
-

2
.
2
0

p
l
a
n
t
 
g
r
o
w
t
h
.

;
.

2
4
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
d
i
r
e
c
t
i
o
n
 
o
f
 
m
o
t
i
o
n
 
a
n
d
 
t
h
e
 
r
a
t
e
 
o
f
 
c
h
a
n
g
e
 
o
f
 
t
h
e
 
m
o
t
i
o
n
 
o
f

2
.
8
0

p
l
a
n
t
s
,
 
p
a
r
t
s
 
o
f
 
p
l
a
n
t
s
,
 
a
n
i
m
a
l
s
,
 
o
r
 
p
a
r
t
s
 
o
f
 
,
a
n
i
m
a
l
s
 
w
h
i
c
h
 
r
e
s
p
o
n
d
 
t
o
 
a
 
g
i
v
e
n
 
s
t
i
l
m
o
u
s
.

2
4
9
.

G
i
v
e
n
 
a
 
g
r
o
u
p
 
o
f
 
r
o
c
k
s
 
a
n
d
 
m
i
n
e
r
a
l
s
 
a
n
d
 
a
l
s
o
 
a
 
s
t
r
e
a
k
 
p
l
a
t
e
,
 
v
i
n
e
g
a
r
,
 
a
 
m
a
g
n
e
t
,
 
a
n
d

3
.
3
3

m
a
t
e
r
i
a
l
s
 
f
o
r
 
a
 
s
i
m
p
l
e
 
e
l
e
c
t
r
i
c
a
l
 
c
i
r
c
u
i
t
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n
 
t
h
e

,

v
a
r
i
o
u
s
 
s
p
e
c
i
m
e
n
s
.



R

k
p
p
e
n
d
i
x
 
F
.

B
e
h
a
v
i
o
r
a
l
 
O
b
j
e
c
t
i
v
e
s
 
f
o
r
 
P
r
e
 
S
e
r
v
i
c
e
,
E
l
e
m
e
n
t
a
r
y
 
T
e
a
c
h
e
r
s
 
C
o
l
l
e
g
e

S
c
i
e
n
c
e
 
P
r
o
g
r
a
m
s

1
.
0
-
1
.
7
 
a
b
s
o
l
u
t
e
l
y
 
n
e
c
e
s
s
a
r
y
,
 
l
.
8
-
2
.
5
 
h
i
g
h
l
y

d
e
s
i
r
a
b
l
e
,
 
2
.
6
-
3
.
3
 
d
e
s
i
r
a
b
l
e
,
 
3
.
4
 
4
.
1
 
o
f

l
i
t
t
l
e
 
i
m
p
o
r
t
a
n
c
e
,

4
.
2
 
-
5
.
0

s
h
o
u
l
d
 
b
e
 
o
m
i
t
t
e
d
.

64
11

-
O
b
j
e
c
t
i
v
e

b
y
 
E
v
a
l
u
a
t
o
r
s

1
.

G
i
v
e
n
 
a
 
c
o
m
m
o
n
 
o
b
j
e
c
t
 
a
n
d
 
i
n
s
t
r
u
c
t
i
o
n
s
 
t
o
 
m
a
k
e

a
s
 
m
a
n
y
 
d
i
f
f
e
r
e
n
t
 
k
i
n
d
s
 
o
f
 
o
b
s
e
r
v
a
t
i
o
n
s

a
s
 
p
o
s
s
i
b
l
e
,

t
h
e
 
s
t
u
d
e
n
t
*
 
w
i
l
l
 
w
r
i
t
e
 
a
t
 
l
e
a
s
t
 
f
i
v
e
 
s
t
a
t
e
m
e
n
t
s

o
f
 
o
b
s
e
r
v
a
t
i
o
n
s
 
w
h
i
c
h
 
w
i
l
l
 
i
n
c
l
u
d
e
:

(
l
)
,
a
t
 
l
e
a
s
t

o
n
e
 
o
b
s
e
r
v
a
t
i
o
n
 
m
a
d
e
 
b
y
 
u
s
e
 
o
f
 
e
a
c
h
 
o
f
 
t
h
e
 
f
i
v
e

s
e
n
s
e
s
,
 
(
2
)
 
a
t
.
l
e
a
s
t
 
o
n
e
 
q
u
a
n
t
i
t
a
t
i
v
e
 
o
b
s
e
r
v
a
t
i
o
n
,

a
n
d
 
(
3
)
 
a
t
 
l
e
a
s
t
 
o
n
e
 
o
b
s
e
r
v
a
t
i
o
n
 
w
h
i
c
h

d
e
s
c
r
i
b
e
s
 
s
o
m
e
 
c
h
a
n
g
e
 
i
n
 
t
h
e
 
o
b
j
e
c
t
 
w
h
i
c
h
o
c
c
u
r
s
 
s
p
o
n
t
a
n
-

e
o
u
s
l
y
 
o
r
 
w
h
i
c
h
 
o
c
c
u
r
s
 
a
s

a
 
r
e
s
u
l
t
 
o
f
 
s
o
m
e
t
h
i
n
g
 
t
h
e
 
s
t
u
d
e
n
t
 
d
o
e
s
 
t
o
 
t
h
e

o
b
j
e
c
t
.

2
.
0
0

.

2
.

G
i
v
e
n
 
a
 
v
e
r
b
a
l
 
d
e
s
c
r
i
p
t
i
o
n
,

a
 
s
e
t
 
o
f
 
p
h
o
t
o
g
r
a
p
h
s
,
 
d
i
a
g
r
a
m
s
,
 
c
a
r
t
o
o
n
s
,
 
d
r
a
w
i
n
g
s
,
o
r
 
a
 
p
h
y
s
i
c
a
l

1
.
8
0

s
i
t
u
a
t
i
o
n
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

t
w
o
 
o
r
 
m
o
r
e
 
i
n
f
e
r
e
n
c
e
s
 
t
h
a
t
 
a
c
c
o
u
n
t

f
o
r
 
a
l
l
 
t
h
e
 
b
e
l
e
v
a
n
t

o
b
s
e
r
v
a
t
i
o
n
s
,
 
a
n
d
 
n
o
 
p
a
r
t
 
o
f

a
n
y
 
i
n
f
e
r
e
n
c
e
 
w
i
l
l
 
b
e
 
i
n
 
c
o
n
f
l
i
c
t
 
w
i
t
h
 
t
h
e
 
o
b
s
e
r
v
a
t
i
o
n
s
.

3
.

G
i
v
e
n
 
a
 
l
i
s
t
 
o
f
 
s
t
a
t
e
m
e
n
t
s
 
a
b
o
u
t

a
 
c
o
m
m
o
n
 
p
h
e
n
o
m
e
n
a
,
 
s
o
m
e
 
o
f
 
w
h
i
c
h
 
a
r
e
 
o
b
s
e
r
v
a
t
i
o
n
s
,

s
o
m
e
 
o
f

1
.
6
0

w
h
i
c
h
 
a
r
e
 
i
n
f
e
r
e
n
c
e
s
,
 
a
n
d

s
o
m
e
 
o
f
 
w
h
i
c
h
 
a
r
e
 
i
r
r
e
l
e
v
a
n
t
 
s
t
a
t
e
m
e
n
t
s
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
e
a
c
h

a
v

a
s
 
o
b
s
e
r
v
a
t
i
o
n
,
 
i
n
f
e
r
e
n
c
e
,
 
o
r
 
n
e
i
t
h
e
r
.

4
.

G
i
v
e
n
 
o
n
e
 
o
r
 
m
o
r
e
 
i
n
f
e
r
e
n
c
e
s
 
a
b
o
u
t

a
 
c
o
m
m
o
n
 
p
h
e
n
o
m
e
n
a
 
a
n
d
 
t
h
e
 
d
a
t
a
 
f
r
o
m
 
w
h
i
c
h
 
t
h
e
i
n
f
e
r
e
n
c
e
s
 
w
o
r
e

1
.
6
0

d
e
r
i
v
e
d
,
.
.
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
l
t
e
r

t
h
e
 
i
n
f
e
r
e
n
c
e
s
 
w
h
e
n
 
p
r
e
s
e
n
t
e
d
 
w
i
t
h
 
a
d
d
i
t
i
o
n
a
l

d
a
t
a
 
w
h
i
c
h
 
a
r
e
 
i
n

c
o
n
f
l
i
c
t
 
w
i
t
h
,
 
o
r
 
i
n
d
i
c
a
t
e
 
t
h
a
t

t
h
e
 
o
r
i
g
i
n
a
l
 
i
n
f
e
r
e
n
c
e
s
 
a
r
e
 
n
o
t
 
s
a
t
i
s
f
a
c
t
o
r
y
.

5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
a
b
l
e
 
t
o
 
c
o
n
s
t
r
u
c
t
 
a
 
s
i
t
u
a
t
i
o
n
 
t
o
 
t
e
s
t
 
i
n
f
e
r
e
n
c
e
s

m
a
d
e
 
b
y
 
t
h
e
 
s
t
u
d
e
n
t
 
a
b
o
u
t
 
a

1
.
3
3

s
i
m
p
l
e
 
p
h
e
n
o
m
e
n
o
n
.

A

6
.

G
l
v
e
n
 
q
u
a
l
i
t
a
t
i
v
e

o
r
 
q
u
a
n
t
i
t
a
t
i
v
e
 
o
b
s
e
r
v
a
t
i
o
n
s
 
o
n
 
t
w
o
 
-
v
a
r
i
a
b
l
e
s
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
n
d

d
e
m
o
n
s
t
r
a
t
e
 
a
 
r
e
l
a
t
i
o
n
s
h
i
p
b
e
t
w
e
e
n
 
t
h
e
 
t
w
o
 
v
a
r
i
a
b
l
e
s
 
t
h
a
t

c
a
n
 
b
e
 
u
s
e
d
 
t
o
 
m
a
k
e
 
p
r
e
d
i
c
t
i
o
n
s
.

7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
w
r
i
t
e

a
 
r
e
p
o
r
t
 
o
r
 
d
e
s
c
r
i
b
e
 
v
e
r
b
a
l
l
y
 
a
n
 
e
x
p
e
r
i
m
e
n
t

p
e
r
f
o
r
m
e
d
 
b
y
 
h
i
m
 
i
n
 
t
e
r
m
s
 
o
f

p
u
r
p
o
s
e
,
 
m
e
t
h
o
d
s
,
 
m
a
t
e
r
i
a
l
s
,
 
p
r
o
c
e
d
u
r
e
s
,

a
n
d
 
r
e
s
u
l
t
s
 
i
n
 
t
h
a
t
 
o
r
d
e
r
 
w
h
e
n
 
i
n
s
t
r
u
c
t
e
d

t
o
 
r
e
p
o
r
t
 
o
n

.
h
i
s
 
e
x
p
e
r
i
m
e
n
t
.

c

*
S
t
u
d
e
n
t
 
a
s
 
U
s
e
d
 
i
n
t
h
e
s
e
 
o
b
j
e
c
t
i
v
e
s
 
d
e
n
o
t
e
s
 
a
 
o
r
e
-
s
e
r
v
i
c
e
 
e
l
e
m
e
n
t
a
r
y

t
e
a
c
h
e
r
.

1

2
.
0
0

2
.
4
0



M
e
a
n
 
R
a
t
i
n
g

O
b
j
e
c
t
i
v
e

b
y
 
E
V
a
l
t
i
a
t
o
r
s

8
.

9
.

1
0
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
d
a
t
a
 
i
n
 
t
a
b
u
l
a
r
 
o
r
 
g
r
a
p
h
i
c
a
l

v
a
r
i
a
b
l
e
s
 
a
n
d
 
w
i
l
l
 
r
e
v
i
s
e
 
t
h
e
 
p
r
e
d
i
c
t
i
o
n

o
n

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
.
d
e
s
c
r
i
b
e
 
a
 
g
i
v
e
n
 
o
b
j
e
c
t

a
s

c
l
a
s
s
i
f
i
c
a
t
i
o
n
 
s
y
s
t
e
m
.

'
f
o
r
m
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
p
r
e
d
i
c
t
i
o
n
 
a
b
o
u
t
 
t
h
e
 
-

1
4
9
0

t
h
e
 
b
a
s
i
s
 
o
f
 
a
d
e
i
t
i
o
n
a
l
 
d
a
t
a
 
i
f
 
s
u
c
h
 
r
e
v
i
s
i
o
n
 
i
s
n
e
e
d
e
d
.

c
o
m
p
l
e
t
e
l
y
 
a
s
 
p
o
s
s
i
b
l
e
 
u
s
i
n
g
 
o
n
l
y
 
a
 
g
i
v
e
n
 
m
u
l
t
i
s
t
a
g
e

3
.
3
0

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
.
c
o
n
s
t
r
u
c
t
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e

u
s
e
 
o
f
 
a
 
m
u
l
t
i
s
t
a
g
e
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n
 
s
y
s
t
e
m
 
g
i
v
e
n

a
n
y
 
o
n
e
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

(
1
)
 
8
-
1
0
 
h
o
u
s
e
h
o
l
d
 
c
h
e
m
i
c
a
l
s
,
 
(
2
)
 
8
-
1
0
m
i
s
c
e
l
l
a
n
e
o
u
s
 
o
b
j
e
c
t
s
,

(
3
)
 
8
-
1
0
 
c
o
m
m
o
n
 
a
n
i
m
a
l
s
,
 
(
0
 
8
-
1
0

c
o
m
m
o
n
 
p
l
a
n
t
s
.

1
1
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
o
b
j
e
c
t
s
,
 
d
i
a
g
r
a
m
s
,
 
a
n
d
/
o
r
 
p
i
c
t
u
r
e
s
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
u
s
e
 
t
h
e
 
o
b
j
e
c
t
s
 
t
o
 
c
o
n
s
t
r
u
c
t

t
h
e
 
s
p
a
t
i
a
l
 
a
r
r
a
n
g
e
m
e
n
t
s
 
s
h
o
w
n
 
i
n
 
t
h
e
 
d
i
a
g
r
a
m
s
 
a
n
d
/
o
r
p
i
c
t
u
r
e
s
.

1
2
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
l
i
v
i
n
g
 
a
n
d
/
o
r
 
n
o
n
-
l
i
v
i
n
g
 
t
h
r
e
e
d
i
m
e
n
s
i
o
n
a
l
 
o
b
j
e
C
t
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y

t
h
o
s
e
 
t
h
a
t
 
a
r
e
 
s
y
m
m
e
t
r
i
c
a
l
 
a
n
d
 
d
e
s
c
r
i
b
e
a
l
l
 
p
l
a
n
e
s
 
o
f
 
s
y
m
m
e
t
r
y
.

1
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
a
l
l
 
l
i
n
e
s
o
f
 
s
y
m
m
e
t
r
y
 
g
i
v
e
n
 
a
 
c
o
l
l
e
c
t
i
o
n
 
o
f
 
t
w
o
 
d
i
m
e
n
s
i
o
n
a
l

(
7
)

p
a
p
e
r
 
f
i
g
u
r
e
s
.

X
1
4
.

G
i
v
e
n
 
a
 
p
r
o
t
r
a
c
t
o
r
,
 
o
b
j
e
c
t
s
,
 
a
n
d
/
o
r

f
i
g
u
r
e
s
 
c
o
n
t
a
i
n
i
n
g
 
a
n
g
l
e
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
m
e
a
s
u
r
e
 
a
n
d
 
n
a
m
e

t
h
e
 
a
n
g
l
e
s
.

1
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
 
a
n
d
 
a
p
p
l
y
r
u
l
e
s
 
r
e
l
a
t
i
n
g
 
t
h
e
 
c
i
r
c
u
m
f
e
r
e
n
c
e
,
 
d
i
a
m
e
t
e
r
,
 
a
n
d
r
a
d
i
u
s
 
o
f

a
 
c
i
r
c
l
e
.

1
6
.

G
i
v
e
n
 
a
 
n
u
m
b
e
r
 
l
i
n
e
,
 
t
h
e
 
s
t
u
d
e
n
t

w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e

s
u
m
 
o
r

4
f
f
e
r
e
n
c
e
 
o
f
 
a
n
y
 
t
w
o
 
n
u
m
b
e
r
s
.

1
7
.

G
i
v
e
n
 
a

v
e
r
s
a
.

u
p
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
,
 
t
h
e
s
t
u
d
e
n
t
w
i
l
l
 
w
r
i
t
e
 
t
h
e
m
 
i
n
 
s
c
i
e
n
t
i
f
i
c

n
o
t
a
t
i
o
n
 
a
n
d
 
v
i
c
e

2
.
0
0

2
.
1
0

2
.
4
0

2
.
4
0

2
.
9
0

3
.
3
0
'

2
.
8
0

3
,
2
0

1
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
A
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
t
h
e
r

a
 
p
l
a
n
t
,
 
p
l
a
n
t
 
p
a
r
t
,
 
a
n
i
m
a
l
,

2
.
4
4

o
r
 
a
n
i
m
a
l
 
p
a
r
t
 
i
s
 
g
r
o
w
i
n
g
 
u
n
i
f
o
r
m
l
y
.



M
e
a
n
 
R
a
t
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c
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l
u
a
t
o
r
s

1
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
n
d
 
d
e
s
c
r
i
b
e
 
t
h
e
 
s
t
i
m
u
l
u
s

a
n
d
 
r
e
s
p
o
n
s
e
 
i
n
 
t
h
e
 
b
e
h
a
v
i
o
r
 
o
f
 
p
l
a
n
t
s
 
a
n
d

2
.
8
0

a
n
i
m
a
l
s
.

2
0
.

G
i
v
e
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
t
w
o
 
a
n
d
 
t
h
r
e
e
 
d
i
m
e
n
s
i
o
n
a
l
g
e
o
m
e
t
r
i
c
s
h
a
p
e
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
n
d

n
a
m
e
 
t
h
e
m
:
 
e
l
l
i
p
s
e
,
 
e
l
l
i
p
s
o
i
d
,
 
s
p
h
e
r
e
,
 
s
p
e
r
e
o
i
d
,
 
c
i
r
c
l
e
,

s
q
u
a
r
e
,
 
r
e
c
t
a
n
g
l
e
,
 
t
r
i
a
n
g
l
e
,

p
y
r
a
m
i
d
,
 
c
o
n
e
,
 
a
n
d
 
c
y
l
i
n
d
e
r
.

2
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e
 
p
a
r
t
s
 
o
f
 
t
h
e
b
o
d
y
 
o
r
 
p
i
c
t
u
r
e
s
 
o
f
 
t
h
e
m
 
t
h
a
t
 
p
u
s
h
 
a
n
d
 
e
n
a
b
l
e

v
a
r
i
o
u
s
 
a
n
i
m
a
l
s
 
t
o
 
c
h
a
n
g
e
 
t
h
e
i
r
 
p
o
s
i
t
i
o
n
s
,
 
a
n
d
a
l
s
o
 
t
h
e
 
m
e
d
i
u
m
 
a
g
a
i
n
s
t
 
w
h
i
c
h
 
t
h
e
 
p
u
s
h
 
i
s

d
i
r
e
c
t
e
d
.

2
2
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
d
a
t
a
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

c
o
n
s
t
r
u
c
t
 
m
o
r
e
 
t
h
a
n
 
o
n
e
 
h
y
p
o
t
h
e
s
i
s
 
t
o
 
e
x
p
l
a
i
n
 
t
h
e
 
d
a
t
a
.

N
o
 
p
a
r
t
 
o
f
 
t
h
e
 
h
y
p
o
t
h
e
s
i
s
 
w
i
l
l
 
c
o
n
t
r
a
d
i
c
t

t
h
e
 
d
a
t
a
,
 
'
a
n
d
 
a
l
l
 
r
e
l
e
v
a
n
t
 
d
a
t
a
 
w
i
l
l
b
e

i
n
c
o
r
p
o
r
a
t
e
d

i
n
 
t
h
e
 
h
y
p
o
t
h
e
s
i
s
.

J
.

2
3
.

G
i
v
e
n
 
s
o
m
e
 
e
x
p
e
r
i
m
e
n
t
a
l
 
d
a
t
a
 
a
n
d
a
 
s
e
t
 
o
f
 
s
t
a
t
e
m
e
n
t
s
 
c
o
n
c
e
r
n
i
n
g
 
t
h
e
i
d
a
t
a
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
t
h
e
 
s
t
a
t
e
m
e
n
t
s
 
t
h
a
t

a
r
e
 
h
y
p
o
t
h
e
s
e
s
 
a
n
d
 
t
h
o
s
e
 
t
h
a
t
 
a
r
e
 
n
o
t
.

2
4
.

G
i
v
e
n
 
a
 
l
i
s
t
 
o
f
 
h
y
p
o
t
h
e
s
e
s
 
a
n
d
/
o
r

q
u
e
s
t
i
o
n
s
 
t
o
 
b
e
 
t
e
s
t
e
d
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

n
a
m
e
 
e
a
c
h
 
w
o
r
d
 
i
n

n
e
e
d
 
o
f
 
o
p
e
r
a
t
i
o
n
a
l
 
d
e
f
i
n
i
t
i
o
n
.

2
5
.

G
i
v
e
n
 
a
 
h
y
p
o
t
h
e
s
i
s

o
r
 
q
U
e
s
t
i
o
n
 
t
o
 
b
e
 
t
e
s
t
e
d
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
a
n
d
 
d
e
s
c
r
i
b
e
h
o
w
 
t
h
e

d
e
p
e
n
d
e
n
t
 
v
a
r
i
a
b
l
e
-
i
s
 
t
o
 
b
e
 
m
e
a
s
u
r
e
d
,

a
n
d
 
n
a
m
e
 
o
t
h
e
r
 
v
a
r
i
a
b
l
e
s
 
a
n
d
 
d
e
s
c
r
i
b
e
 
h
o
w
 
t
h
e
y

a
r
e
 
t
o

b
e
 
h
e
l
d
 
c
o
n
s
t
a
n
t
.

2
6
.

C
o
n
s
t
r
u
c
t
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
a
 
t
e
s
t
 
o
f
 
a
n
 
e
f
f
e
c
t
 
p
r
o
p
o
s
e
d
 
b
y
 
t
h
e
 
s
t
u
d
e
n
t
 
o
f
o
n
e
 
i
n
d
e
p
e
n
d
e
n
t

v
a
r
i
a
b
l
e
 
o
n
 
t
h
e
 
b
e
h
a
v
i
o
r
 
o
f

a
 
d
e
p
e
n
d
e
n
t
 
v
a
r
i
a
b
l
e
 
i
n
 
a
n
 
i
n
v
e
s
t
i
g
a
t
i
o
n
.

2
7
.

D
u
r
i
n
g
 
a
n
 
i
n
v
e
s
t
i
g
a
t
i
o
n
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
v
a
r
i
a
b
l
e
s
 
a
n
d
 
s
t
a
t
e
 
w
h
e
t
h
e
r
 
t
h
e
y
 
a
r
e

;
c
o
n
t
r
o
l
l
e
d
 
o
r
 
n
o
t
 
c
o
n
t
r
o
l
l
e
d
,
 
a
n
d
 
w
h
e
t
h
e
r
 
e
a
c
h
c
h
a
n
g
e
s
 
o
r
 
d
o
e
s
 
n
o
t
 
c
h
a
f
t
g
e
 
i
n
 
t
h
e
 
s
a
m
e
 
w
a
y

f
o
r
 
a
l
l
 
t
r
e
a
t
m
e
n
t
s
.

3

2
.
8
0

3
.
2
0

1
.
8
8

1
.
9
0

2
.
3
0

1
.
6
0

1
.
9
0
'

1
.
5
0
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2
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
n
 
o
p
e
r
a
t
i
o
n
a
l
 
d
e
f
i
n
i
t
i
o
n
 
o
f
a
 
t
e
r
m
 
d
e
f
i
n
e
d

b
y

2
.
8
0

i
m
p
l
i
c
a
t
i
o
n
 
f
r
o
m
 
a
 
r
e
p
o
r
t
 
o
f
a
n
 
e
x
p
e
r
i
m
e
n
t
 
o
r
 
b
y
 
a
c
t
i
o
n
i
n
 
a
n
 
a
c
t
u
a
l
 
e
x
p
e
r
i
m
e
n
t
.

2
9
.

G
i
v
e
n
 
a
.
l
i
s
t
 
o
f
 
d
e
f
i
n
i
t
i
o
n
s
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n

o
p
e
r
a
t
i
o
n
a
l
 
a
n
d
 
n
o
n
-

2
.
4
0

o
p
e
r
a
i
i
o
n
a
l
 
d
e
f
i
n
i
t
i
o
n
s
.

3
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e

m
e
a
n
,
 
m
e
d
i
a
n
,
 
-
m
o
d
e
,
 
a
n
d
 
r
a
n
g
e
 
o
f

a
 
s
e
t
 
o
f
 
m
e
a
s
u
r
e
m
e
n
t
s
.

2
.
8
0

3
l
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
d
a
t
a
o
n
 
a
 
g
r
a
p
h
,
 
a
 
m
a
p
,
 
o
r
 
i
n
 
a
 
t
a
b
l
e
 
w
h
i
c
h
s
u
p
p
o
r
t
s
 
o
r
 
d
o
e
s
 
n
o
t

1
.
8
0

s
u
p
p
o
r
t
 
a
 
g
i
v
e
n
 
s
t
a
t
e
m
e
n
t
,

a
n
s
w
e
r
 
a
 
g
i
v
e
n
 
q
u
e
s
t
i
o
n
,
 
o
r
 
f
o
r
m
 
a
 
p
a
t
t
e
r
n
.

3
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
'
h
o
w

o
n
e
 
v
a
r
i
a
b
l
e
 
d
e
p
e
n
d
s
 
o
n
 
a
n
o
t
h
e
r
,
 
g
i
v
e
n
 
g
r
a
p
h
s
,
o
r
 
t
a
b
l
e
s
 
o
f
 
d
a
t
a

2
.
0
0

o
f
 
t
h
e
 
v
a
r
i
a
b
l
e
s
.

A

3
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h

b
e
t
w
e
e
n
 
f
u
n
d
a
m
e
n
t
a
l
 
a
n
d
 
d
e
r
i
v
e
d
 
u
n
i
t
s

o
f
 
m
e
a
s
u
r
e
,
 
g
i
v
e
n
 
a
 
d
e
s
-

2
.
8
0

c
r
i
p
t
i
o
n
 
o
f
 
m
e
a
s
u
r
e
m
e
n
t
s
 
t
a
k
e
n

d
u
r
i
n
g
 
a
n
 
e
x
p
e
r
i
m
e
n
t
.

1
1
4
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
o
b
j
e
c
t
s
 
a
n
d
i
n
s
t
r
u
m
e
n
t
s
 
w
i
t
h
 
w
h
i
c
h
 
i
t
 
i
s
 
i
m
p
o
s
s
i
b
l
e
t
o
 
m
a
k
e
 
a
c
c
u
r
a
t
e
,
 
d
i
r
e
c
t

m
e
a
s
u
r
e
m
e
n
t
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

d
e
m
o
n
s
t
r
a
t
e
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
m
a
k
i
n
g
i
n
d
i
r
e
c
t
 
m
e
a
s
u
r
e
m
e
n
t
'
s
.

2
.
6
6
.

.
3
5
.
,

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
u
s
i
n
g
 
t
h
e
 
f
i
e
l
d
 
o
f
 
v
i
s
i
o
n
 
o
f

a
 
m
i
c
r
o
s
c
o
p
e
 
f
o
r

2
.
8
0

d
e
t
e
r
m
i
n
i
n
g
 
a
 
l
i
n
e
a
r
 
d
i
m
e
n
s
i
o
n
.
o
f

a
 
s
m
a
l
l
 
o
b
j
e
c
t
 
p
l
a
c
e
d
 
i
n
 
t
h
e
 
f
i
e
l
d
.

3
6
.

G
i
v
e
n
 
a
n
 
o
b
j
e
c
t
 
w
h
i
c
h

c
a
n
n
o
t
 
b
e
 
d
i
r
e
c
t
l
y
 
o
b
e
r
v
e
d
,
,
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
c
h
a
r
a
c
t
e
r
-

1
.
9
0

i
s
t
i
c
s
 
o
f
'
t
h
e
 
o
b
j
e
c
t
 
(
a
p
p
e
a
r
a
n
c
e

a
n
d
 
l
o
c
a
t
i
o
n
)
 
o
n
 
t
h
e
 
b
a
s
i
s
 
o
f

i
n
f
e
r
e
n
c
e
s
 
c
o
n
s
t
r
u
c
t
e
d
 
f
r
o
m

a
_
 
s
e
t
 
o
f
 
o
b
s
e
r
v
a
t
i
o
n
s
.

4
'

3
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
r
e
v
i
s
i
o
n
 
o
f
 
a
 
h
y
p
o
t
h
e
s
i
s
 
g
i
v
e
n
 
t
h
e
 
r
e
s
u
l
t
s
o
f
 
a
 
t
e
s
t
 
o
f
 
a
n

o
r
i
g
i
n
a
l
 
h
y
p
o
t
h
e
s
i
s
 
a
n
d
,
a
d
d
i
t
i
o
n
a
l
 
d
a
t
a
 
o
b
t
a
i
n
e
d
 
f
r
o
m
 
o
t
h
e
r

e
x
p
e
r
i
m
e
n
t
s
.

3
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
b
e
t
w
e
e
n
 
C
O
2
,
 
0
2
,
 
a
n
d
 
H
2
 
g
i
v
e
n
 
s
m
a
l
l
,

u
n
l
a
b
l
e
d
 
s
a
m
p
l
e
s
-
O
f
 
t
h
e
s
e

g
a
s
e
s
 
a
n
d
 
a
n
y
 
o
t
h
e
r
 
m
a
t
e
r
i
a
l
s
 
h
e

m
a
y
 
r
e
q
u
e
s
t
.

4

1
.
5
0



a

,
M
e
a
n
 
R
a
t
i
n
g
!

O
b
j
e
c
t
i
v
e

b
y
 
E
v
a
l
u
a
t
o
r
e

3
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
,
t
h
e
 
i
n
f
e
r
r
e
d
t
h
r
e
e
 
d
i
m
e
n
s
i
o
n
a
l
 
s
h
a
p
e
 
o
f
 
o
b
j
e
c
t
s

p
i
c
t
u
r
e
d
 
i
n
 
p
h
o
t
o
s

o
n
 
t
h
e
 
b
a
s
i
s
 
o
f
 
i
n
f
e
r
e
n
c
e
s
 
a
b
o
u
t
 
t
h
e
 
p
o
s
i
t
i
o
n
o
f
 
t
h
e
 
c
a
m
e
r
a
,
 
d
i
r
e
c
t
i
o
n
 
o
f
i
l
l
u
m
i
n
a
t
i
o
n
s
,
 
a
n
d

m
o
t
i
o
n
 
o
f
 
t
h
e
 
o
b
j
e
c
t
s
.

4
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
l
o
c
a
t
i
o
n
o
f
 
p
l
a
c
e
s
 
a
n
d
 
o
b
j
e
c
t
s
 
i
n
 
t
e
r
m
s
o
f
 
r
e
c
t
a
n
g
u
l
a
r

1
.
4
0

c
o
o
r
d
i
n
a
t
e
s
.

3
:
0
0

4
1
.

T
h
e
 
s
t
u
d
e
n
t
,
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
v
a
r
i
a
b
l
e
s

t
h
a
t
 
a
f
f
e
c
t
 
t
h
e
 
a
m
o
u
n
t
 
o
f
e
n
e
r
g
y
 
t
r
a
n
s
f
e
r
r
e
d
 
t
o
 
a
n

2
.
4
0

o
b
j
e
c
t
 
i
n
a
 
s
i
m
p
l
e
,
 
m
e
c
h
a
n
i
c
a
l

s
y
s
t
e
m
.

.
.

.

4
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r
 
a
 
l
i
s
t
 
o
f

c
o
m
m
o
n
 
e
v
e
n
t
s
 
a
c
c
o
r
d
i
n
g
 
t
o
 
t
h
e
 
f
l
o
w
 
o
f

e
n
e
r
g
y
 
t
h
r
o
u
g
h
 
a

2
.
4
0

'
s
i
m
p
l
e
 
s
y
s
t
e
m
.

4
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
n
d

d
e
s
c
r
i
b
e
 
e
v
i
d
e
n
c
e
 
o
f

e
n
e
r
g
y
 
t
r
a
n
s
f
e
r
 
i
n
,
s
i
m
p
l
e
 
p
h
y
s
i
c
a
l
 
a
n
d

1
.
7
0

c
h
e
m
i
c
a
l
 
s
y
s
t
e
m
s
.

c
7
.
1
 
4
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
t
 
l
e
a
s
t

f
o
u
r
 
v
a
r
i
a
b
l
e
s
 
w
h
i
c
h
 
i
n
f
l
u
e
n
c
e

t
h
e
 
t
i
m
e
 
i
t
 
t
a
k
e
s
 
c
y
l
i
n
d
e
r
s

2
.
8
0

C
.
0
.
1

o
r
 
s
p
h
e
r
e
s
 
t
o
 
r
o
l
l
 
d
o
w
n
 
i
n
c
l
i
n
e
d
 
p
l
a
n
e
s
.

4
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
f
g
u
i
s
h

a
m
o
n
g
 
o
b
j
e
c
t
s
 
w
h
i
c
h
 
a
r
e
 
m
a
g
n
e
t
s
,
 
n
o
n
-
m
a
g
n
e
t
s

w
i
t
h
 
n
o
n
-
m
a
g
n
e
t
i
c

2
.
4
0

p
r
o
p
e
r
t
i
e
s
,
 
a
n
d
 
n
o
n
-
m
a
g
n
e
t
s
 
w
h
i
c
h

h
a
v
e
 
m
a
g
n
e
t
i
c
 
p
r
o
p
e
r
t
i
e
s
,
 
g
i
v
e
n

a
 
t
e
s
t
 
m
a
g
n
e
t
 
a
n
d
 
s
e
v
e
r
a
l

,
m
a
t
e
r
i
a
l
s
 
i
n
 
e
a
c
h

o
f
 
t
h
e
 
t
h
r
e
e
 
c
a
t
e
g
o
r
i
e
s
.

N

4
6
.

G
i
v
e
n
0
 
p
a
t
t
e
r
n
 
o
f
 
c
o
m
p
a
s
s
 
d
i
r
e
c
t
i
o
n
l
i
n
e
s
 
a
n
d
 
t
h
e
 
g
e
o
g
r
a
p
h
i
c
 
o
r
i
e
n
t
a
t
i
o
n
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

n
a
m
e
 
t
o
 
p
o
l
e
s
 
o
f
 
t
h
e
 
m
a
g
n
e
t
 
b
y
 
m
a
k
i
n
g

i
n
f
e
r
e
n
c
e
s
 
f
r
o
m
 
t
h
e
'
 
i
n
f
o
r
m
a
t
i
o
n
.

4
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
a
n
 
e
x
p
e
r
i
m
e
n
t
 
t
o
 
i
d
e
n
t
i
f
y
 
v
a
r
i
a
b
l
e
s
 
t
h
a
t

a
f
f
e
c
t
 
t
h
e
 
s
t
r
e
n
g
t
h
 
o
f

t
h
e
 
m
a
g
n
e
t
i
c
 
f
i
e
l
d
 
o
f

a
 
c
o
i
l
 
o
f
 
w
i
r
e
 
i
n
 
a
 
c
l
o
s
e
d
 
c
i
r
c
u
i
t
.

4
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e

a
 
r
u
l
e
 
w
h
i
c
h
 
d
e
s
c
r
i
b
e
s
 
t
h
e
 
i
n
t
e
r
a
c
t
i
o
n
.
o
f
a
 
m
a
g
n
e
t
 
w
i
t
h
 
a
n
o
t
h
e
r
 
m
a
g
n
e
t
,

a
n
d
 
a
l
s
o
 
m
a
t
e
r
i
a
l
s
 
w
h
i
c
h

a
r
e
 
n
o
t
 
m
a
g
e
t
s
 
b
u
t
 
w
h
i
c
h
'
h
a
v
e
 
m
a
g
n
e
t
i
c

p
r
o
p
e
r
t
i
e
s
.

5

2
.
5
0

3
.
0
0

2
.
6
0



c

4
M
e
a
n
 
R
a
t
i
n
g

O
b
j
e
c
t
i
v
e

b
y
 
E
v
a
l
u
a
t
o
r
s

4
9
.

G
i
v
e
n
 
a
 
m
a
g
n
e
t
;
 
a
n
d
 
a
 
s
m
a
l
l

c
o
m
p
a
s
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
m
a
p
 
o
f
 
t
h
e
 
m
a
g
n
e
t
i
c
 
f
i
e
l
d
.

2
.
4
0

5
0
.

G
i
v
e
n
 
a
 
c
o
l
l
e
c
t
i
o
n
 
o
f
 
t
e
m
p
o
r
a
r
y
 
a
n
d

p
e
r
m
a
n
e
n
t
 
m
a
g
n
e
t
s
,
 
t
h
e
 
s
t
u
d
e
n
t
j
i
g
i
l
l
b
e
 
a
b
l
e
 
t
o
 
i
d
e
n
t
i
f
y

2
.
7
0
,

t
h
e
 
c
a
t
e
g
o
r
y
 
t
o
 
w
h
i
c
h
 
e
a
c
h
 
m
a
g
n
e
t

b
e
l
o
n
g
s
.

N
.

5
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
c
h
a
n
g
e
s
n
e
e
d
e
d
,
 
i
n
 
a
 
g
i
v
e
n
 
o
r
i
g
i
n
a
l
 
e
l
e
c
t
r
i
c
a
l
o
r
 
m
e
c
h
a
n
i
c
a
l

2
4
0

m
o
d
e
l
 
t
o
 
m
a
k
e
 
i
t
 
c
o
n
f
o
r
m
 
t
o
 
a
d
d
i
t
i
o
n
a
l

i
n
f
o
r
m
a
t
i
o
n
.

5
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
n
 
i
n
f
e
r
e
n
c
e
 
w
h
i
c
h
 
e
x
p
l
a
i
n
s
 
o
b
s
e
r
v
a
t
i
o
n
s

o
f
 
s
i
m
p
l
e
 
e
l
e
c
t
r
i
c
a
l

o
r

1
.
7
0

m
e
c
h
a
n
i
c
a
l
 
s
y
s
t
e
m
s
 
w
h
o
s
e
 
c
o
m
p
o
n
e
n
t
'
s

a
r
e
 
"
h
i
d
d
e
n
.
"

4

5
3
.

T
h
e
 
s

d
e
n
t
 
w
i
l
 
n
a
m
e
 
t
h
r
e
e
 
f
o
r
c
e
s
 
t
h
a
t
p
r
o
d
u
c
e
 
i
n
t
e
r
a
c
t
i
o
n
s
-
a
t
-
a
-
d
i
s
t
a
n
c
e
.

5
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
h
y
p
o
t
h
e
s
i
s
 
a
b
o
u
t
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
b
e
t
w
e
e
n
c
h
a
n
g
e
s
 
i
n
 
o
r
g
a
n
i
s
m
s
 
a
n
d

c
h
a
n
g
e
s
 
i
n
 
t
h
e
i
r
 
e
n
v
i
r
o
n
m
e
n
t
;

g
i
v
e
n
 
d
a
t
a
 
a
b
o
u
t
 
c
h
a
n
g
e
s
 
i
n
 
b
o
t
h
.

5
5
.
 
-
G
i
v
e
n
 
p
i
c
t
u
r
e
s
 
o
r
 
s
p
e
c
i
m
e
n
s
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r
 
i
n

a
 
c
h
r
o
n
o
l
o
g
i
c
a
l
 
s
e
q
u
e
n
c
e
 
s
t
a
g
e
s
 
i
n
 
t
h
e

l
i
f
e
 
c
y
c
l
e
 
o
f
 
a
 
c
o
m
m
o
n
 
p
l
a
n
t
.

5
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r
 
p
i
c
t
u
r
e
s
 
o
r
,
s
p
e
c
i
m
e
n
s
 
o
f
 
s
t
a
g
e
s
 
i
n
 
t
h
e
 
l
i
f
e
 
c
y
c
l
e
o
f
 
f
r
o
g
s
,
 
f
r
u
i
t
 
f
l
i
e
s
,

m
e
a
l
 
w
o
r
m
s
,
 
e
a
r
t
h
w
o
r
m
s
,

a
n
d
 
b
u
t
t
e
r
f
l
i
e
s
.
.

5
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
a
 
r
u
l
e
 
w
h
i
c
h
 
d
e
s
c
r
i
b
e
s
 
a
 
s
t
a
b
l
e
 
p
o
p
u
l
a
t
i
o
n
o
f
 
o
r
g
a
n
i
s
m
s
.

5
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

n
a
m
e
 
a
t
-
l
e
a
s
t
 
f
o
u
r
 
g
e
n
e
r
a
l
 
f
a
c
t
o
r
s

w
h
i
c
h
 
l
i
m
i
t
 
a
 
p
o
p
u
l
a
t
i
o
n
 
o
f
 
o
r
g
a
n
i
s
m
s
.

5
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e

a
 
c
o
m
m
u
n
i
t
y
 
w
h
i
c
h
 
i
n
c
l
u
d
e
s
 
a
 
h
u
m
a
n
p
o
p
u
l
a
t
i
o
n
 
g
i
v
e
n
 
a
 
p
i
c
t
u
r
e

o
r

f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
.

D
e
s
c
r
i
p
t
i
o
n
 
m
u
s
t
 
i
n
c
l
u
d
e
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
a
n
d
 
n
a
m
e
 
o
f
 
s
o
m
e
 
c
o
m
p
e
t
i
t
o
r
s
0
,
 
a
n
d

h
o
w
 
h
u
m
a
n
s
 
f
i
t
 
i
n

s
o
m
e
 
f
o
o
d
 
c
h
a
i
n
s
.

6
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

c
o
n
s
t
r
u
c
t
 
a
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e
 
w
a
t
e
r

c
y
c
l
e
 
i
n
c
l
u
d
i
n
g
 
s
o
m
e
 
p
l
a
n
t
s
 
a
n
d

a
n
i
m
a
l
s
.

6
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
a
n
 
e
c
o
s
y
s
t
e
m
 
a
n
d
 
a
 
c
o
m
m
u
n
i
t
y
.

3
0
O

1
.
5
0

.

1.
90

1
,
8
0

2.
70

2
.
4
0

2
.
4
4

02
.7

0

2
.
6
0



M
e
a
n
 
R
a
t
i
n
g

O
b
j
e
c
t
i
v
e
 
'

b
y
 
E
v
a
l
u
a
t
o
r
s

6
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e
0
2
-
0
O
2
 
c
y
c
l
e
 
i
n
c
l
u
d
i
n
g
 
b
o
t
h
 
p
h
y
s
i
c
a
l
 
a
n
d

b
i
o
l
o
g
i
c
a
l
 
c
o
m
p
o
n
e
n
t
s
A

6
3
.

G
i
v
e
n
 
a
 
p
i
c
t
u
r
e
 
o
r
 
f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
 
a
n
d
 
d
a
t
a
 
a
b
o
u
t
t
h
e
 
p
a
r
t
i
c
u
l
a
r
 
e
c
o
s
y
s
t
e
m
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
a
 
p
o
l
l
u
t
a
n
t
 
o
r
 
p
o
l
l
u
t
a
n
t
s
.

6
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
e
f
f
e
c
t
 
o
f
 
a
-
g
i
v
e
n
c
o
m
m
o
n
 
p
o
l
l
u
t
a
n
t
 
o
n
 
t
h
e
 
s
t
r
u
c
t
u
r
e
 
o
f
 
a
 
g
i
v
e
n

b
i
o
t
i
c
 
c
o
m
m
u
n
i
t
y
.

6
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
n
d
 
d
e
s
c
r
i
b
e
 
t
h
e
f
u
n
c
t
i
o
n
 
o
f
 
t
h
e
 
e
m
b
r
y
o
n
i
c
 
l
e
a
f
,
 
e
m
b
r
y
o
n
i
c

r
o
o
t
,

s
e
e
d
 
c
o
a
t
,
 
a
n
d
 
c
o
t
y
l
e
d
o
n
(
s
)
 
o
f

a
 
g
e
r
m
i
n
a
t
i
n
g
 
s
e
e
d
.

6
6
.

G
i
v
e
n
 
d
a
t
a
 
o
n
 
s
p
e
c
i
e
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r
c
o
m
m
o
n
 
s
e
e
d
s
 
a
c
c
o
r
d
i
n
g
 
t
o
 
t
h
e
i
r
 
g
e
r
m
i
n
a
t
i
o
n
 
r
a
t
e
s
.

6
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
f
a
c
t
o
r
s
t
h
a
t
e
g
f
f
e
c
t
 
o
r
g
a
n
i
s
m
s
 
l
i
v
i
n
g
 
i
n

a
 
t
e
r
r
a
r
i
u
m

o
r
 
a
q
u
a
r
i
u
m
.

t
6
8
.

G
i
v
e
n
 
p
i
c
t
u
r
e
s
 
o
r
 
a
 
f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n

c
h
a
n
g
e
s
 
p
r
o
d
u
c
e
d

i
n
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
 
b
y
 
l
i
v
i
n
g
 
o
r
g
a
n
i
s
m
s
a
n
d
 
c
h
a
n
g
e
s
 
p
r
o
d
u
c
e
d
 
W
 
p
h
y
s
i
c
a
l
 
a
g
e
n
t
s
.

6
9
.

T
h
e
.
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e
 
f
o
o
d

s
o
u
r
c
e
s
 
o
f
 
y
o
u
r

a
n
d
 
m
a
t
u
r
e
 
p
l
a
n
t
s
,
 
g
i
v
e
n
 
p
i
c
t
u
r
e
s

o
r
 
d
i
a
g
r
a
m
s
 
o
f
 
t
h
e
 
p
l
a
n
t
s
 
a
n
d
 
t
h
e
i
r
 
i
m
m
e
d
i
a
t
e

v
i
r
o
n
m
e
n
t
.

7
0
.

G
i
v
e
n
 
a
 
s
t
o
c
k
e
d
 
a
q
u
a
r
i
u
m
o
r
 
t
e
r
r
a
r
i
u
m
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e
f
o
o
d
 
w
e
b
s

i
n
 
e
a
c
h
.

3
.
0
0

2
.
6
0

2
.
5
0

3
.
1
0

2
.
9
0

1
.
9
0

2
.
2
0

,
2
.
6
0

2
.
1
0

7
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
a
n
d
 
d
e
s
c
r
i
b
e
 
t
w
o

f
u
n
d
a
m
e
n
t
a
l
 
t
y
p
e
s
 
o
f
 
r
e
p
r
o
d
u
c
t
i
o
n
.

2
.
8
0

7
2
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
p
i
c
t
u
r
e
s
 
o
r
 
a
 
f
i
e
l
d

s
i
t
u
a
t
i
o
n
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n

c
o
m
m
u
n
n
p
s
 
a
r
i
d
 
p
o
p
u
l
a
t
i
o
n
s
.

r

7
3
.

G
i
v
e
n
 
a
 
s
e
t
 
o
f
 
p
i
c
t
u
r
e
s

o
r
 
a
 
f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e
g
r
e
e
n
 
p
l
a
n
t
s

o
f
 
a
 
c
o
m
m
u
n
i
t
y
 
a
s
 
p
r
o
d
u
c
e
r
s
,

a
n
i
m
a
l
s
 
a
s
 
c
o
n
s
u
m
e
r
s
,
 
a
n
d
 
m
o
l
d
s
,
 
b
a
c
t
e
r
i
a
,

a
n
d
 
y
e
a
s
t
 
a
s
 
d
e
c
o
m
p
o
s
e
r
s
.

7

2
.
6
0

2
.
2
0



O
b
j
e
c
t
i
v
e

7
4
.

G
i
v
e
n
 
p
i
c
t
u
r
e
s
 
o
r
 
a
 
f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
c
o
m
p
e
t
i
t
o
r
s
 
a
n
d
 
n
a
m
e
 
t
h
e

s
u
b
s
t
a
n
c
e
 
f
o
r
 
w
h
i
c
h
 
t
h
e
 
c
o
m
p
e
t
i
t
i
o
n
 
e
x
i
s
t
s
.

M
e
a
n
 
R
a
t
i
n
g

b
y
 
E
v
l
a
u
a
t
o
r
s

2.
70

7
5
.

T
h
e
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
 
a
 
r
u
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
n
a
 
l
e
v
e
r
 
s
y
s
t
e
m
 
w
i
l
l
 
b
e
 
i
n
 
b
a
l
a
n
c
e
.

3
.
2
0
.

7
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
n
 
i
n
f
e
r
e
n
c
e
 
a
b
o
u
t
 
w
h
e
r
e
w
e
i
g
h
t
s
 
w
i
l
l
 
h
a
v
e
 
t
o
 
b
e
 
p
l
a
c
e
d
o
n

4
9
0

a
 
l
e
v
e
r
 
s
y
s
t
e
m
 
t
o
 
b
a
l
a
n
c
e
 
a
 
g
i
v
e
n
 
a
m
o
u
n
t
 
o
f
 
w
e
i
g
h
t
 
a
t

a
 
g
i
v
e
n
.
l
o
c
a
t
i
o
n
.

7
7
.

G
i
v
e
n
 
a
 
p
i
c
t
u
r
e
,
 
d
i
a
g
r
a
m
,
 
o
r
 
f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
 
w
h
i
c
h

i
n
c
l
u
d
e
s
 
a
 
l
i
v
i
n
g
 
p
l
a
n
t
 
o
r
 
a
n
i
m
a
l
,
 
t
h
e

,
2
.
8
0

s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e
 
m
i
s
s
i
n
g
 
f
a
c
t
o
r
o
r
 
f
a
c
t
o
r
s
 
n
e
c
e
s
s
a
r
y
 
f
o
r
 
g
r
o
w
t
h
 
a
n
d
 
r
e
p
r
o
d
u
c
t
i
o
n
.

7
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
t
e
r
m
s
 
m
i
n
i
m
u
m
r
a
n
g
e
,
 
m
a
x
i
m
u
m
 
r
a
n
g
e
,
 
a
n
d
 
o
p
t
i
m
u
m
 
r
a
n
g
e
 
w
i
t
h

2
,
8
0

r
e
s
p
e
c
t
 
t
o
 
f
a
c
t
o
r
s
 
t
h
a
t
 
a
f
f
e
c
t
 
t
h
e
 
g
r
o
w
t
h
 
o
f

o
r
g
a
n
i
s
m
s
,
:

7
9
.

T
h
e
v
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
a
i
r
,
 
l
i
g
h
t
,
 
w
a
t
e
r
,
 
a
n
d
 
m
i
n
e
r
a
l
s
a
s
 
e
s
s
e
n
t
i
a
l
s
 
f
o
r
 
p
l
a
n
t
 
g
r
o
w
t
h
.

2
.
5
0

C
7
7
1

(
.
3
0
 
8
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
a
i
r
,
 
w
a
t
e
r
,
 
m
i
n
e
r
a
l
s
,

v
i
t
a
m
i
n
s
,
 
c
a
r
b
o
h
y
d
r
a
t
e
s
,
 
f
a
t
s
,
,
a
n
d
 
P
r
o
t
e
i
n
s
a
s

2
.
9
0

e
s
s
e
n
t
i
a
l
 
a
n
i
m
a
l
s
 
n
u
t
r
i
e
n
t
s
.

8
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e

a
n
 
e
x
p
e
r
i
m
e
n
t
 
t
o
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
n
e
c
e
s
s
i
t
y
 
o
f

o
x
y
g
e
n
,
 
c
a
r
b
o
n

d
i
o
x
i
d
e
,
 
w
a
t
e
r
,
 
o
r
 
g
i
y
e
n
 
m
i
n
e
r
a
l
s
 
f
o
r
 
c
o
n
t
i
n
u
e
d

g
r
o
w
t
h
 
o
f
 
p
l
a
n
t
s
.

2
.
1
0

8
2
.

G
i
v
e
n
 
a
 
c
o
m
b
i
n
a
t
i
o
n
 
o
f
 
s
o
l
i
d
o
r
 
s
o
l
i
d
s
 
i
n
 
a
 
l
i
q
u
i
d
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
a
 
p
r
o
c
e
d
u
r
e

2
.
1
0

f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
t
h
e
r
 
t
h
e
 
c
o
m
b
i
n
a
t
i
o
n

i
s
 
a
 
s
o
l
u
t
i
o
n
.

8
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
n
 
o
p
e
r
a
t
i
o
n
a
l
 
d
e
f
i
n
i
t
i
o
n
 
f
o
r
 
a
 
s
o
l
u
t
i
o
n
.

2
.
2
0

8
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
d
c
r
i
b
e

a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
r
e
l
a
t
i
v
e
 
d
e
n
s
i
t
i
e
s
 
o
f
 
s
o
l
u
t
i
o
n
s
.

2
.
8
0

8
5
.

G
i
v
e
n
 
t
w
o
 
l
i
q
u
i
d
s
 
w
h
i
c
h
 
l
o
o
k
 
a
l
i
k
e
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n
 
t
h
e
m
 
b
y
 
u
t
i
l
i
z
i
n
g

2
.
2
0

a
n
y
 
o
t
h
e
r
 
p
r
o
p
e
r
t
y
 
o
r
 
p
r
o
p
e
r
t
i
e
s
 
o
t
h
e
r
 
t
h
a
n
 
v
i
s
u
a
l

a
p
p
e
a
r
a
n
c
e
.

$
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
c
i
d
s
a
n
d
 
b
a
s
e
s
 
b
y
 
u
t
i
l
i
z
i
n
g
 
b
r
o
m
t
h
y
t
o
l
 
b
l
u
e
,
 
l
i
t
m
A
s
p
a
p
e
r
,
 
o
r

2
.
3
0

p
h
e
n
o
p
h
t
h
a
l
e
i
n
.

8



0
b
i
e
c
t
i
v
e

8
7
.
 
T
h
e
 
s
t
u
d
e
n
t

g
e
n
e
r
a
t
i
o
n
.

M
e
a
n
 
R
a
t
i
n
g

b
y
 
E
v
a
l
u
a
t
o
r
s

8
8
.

T
h
e
 
s
t
u
d
e
n
t

p
o
p
u
l
a
t
i
o
n
s
,

k
8
9
.

T
h
e
 
s
t
u
d
e
n
t

t
e
r
r
a
r
i
u
m
s
.

t
r
e
e
 
f
r
o
g
s
,

9
0
.

T
h
e
 
s
t
u
d
e
n
t

t
e
r
r
a
r
i
u
m
s
-
.

N
.

1
 
n
a
m
e
,
t
h
e
 
p
a
r
t
 
o
f
 
a
 
s
e
e
d
 
w
h
i
c
h
p
a
s
s
e
s
 
t
h
e
 
g
e
n
e
t
i
c
 
i
n
f
o
r
m
a
t
i
o
n
 
t
o
'
t
h
e
 
n
e
x
t

3
.
3
0

1

0
1
 
d
e
s
c
r
i
b
e
 
t
h
e
 
m
a
i
n
t
e
n
a
n
c
e
 
o
f
a
 
c
l
a
s
s
r
o
o
m
 
t
e
r
r
a
r
i
u
m
 
w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
 
l
i
g
h
t
,

w
a
t
e
r
,

2
.
2
0

f
e
e
 
i
n
g
,
 
a
n
d
 
'
c
l
e
a
n
i
n
g
.

3
.
3
0

1
 
b
e
 
a
b
l
e
'
t
o
 
i
d
e
n
t
i
f
y
 
t
h
e
 
f
o
l
l
o
w
i
n
g

g
r
o
u
p
s
 
o
f
 
o
r
g
a
n
i
s
m
s
 
c
o
m
m
o
n
l
y
 
f
o
u
n
d
 
i
n

c
a
c
t
i
,
 
l
i
z
a
r
d
s
,
 
s
n
a
k
e
s
,
 
l
i
v
e
r
w
o
r
t
s
,

l
i
c
h
e
n
s
,
 
w
o
o
d
l
a
n
d
 
f
e
r
n
s
,
 
n
e
w
t
s
,
 
t
o
a
d
s
,

s
a
l
a
m
a
n
d
e
r
s

'

b
e
e
t
l
e
s
,
 
v
e
n
u
s
 
f
l
y
t
r
a
p
,
 
p
i
t
c
h
e
r
 
p
t
a
n
t
s
,

a
n
d
 
s
p
h
a
g
n
u
m
 
m
o
s
s
.

w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d

s
t
o
c
k
i
n
g
 
o
f
 
d
e
s
e
r
t
,
 
w
o
o
d
l
a
n
d
)
 
a
n
d
 
b
o
g

9
1
.
.
 
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
m
a
i
n
t
e
n
a
n
c
e
 
o
f
 
a
 
c
l
a
s
s
r
o
o
m
 
a
q
u
a
r
i
u
m
 
w
i
t
h
r
e
s
p
e
c
t
 
t
o
 
l
i
g
h
t
,

w
a
t
e
r
,
 
p
o
p
u
l
a
t
i
o
n
s
,
 
f
e
e
d
i
n
g
,
 
c
l
e
a
n
i
n
g
,

a
n
d
 
a
e
r
a
t
i
o
n
.

(
7
)
 
9
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 
s
t
o
c
k
i
n
g
 
o
f
 
a
 
f
r
e
s
h
w
a
t
e
r
a
q
u
a
r
i
u
m
.

Q
.
C
1

9
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e
f
o
l
l
o
w
i
n
g
 
c
o
m
m
o
n
 
a
q
u
a
r
i
u
m
 
o
r
g
a
n
i
s
m
s
:

a
n
a
c
t
l
a
r
i
a
 
v
a
l
l
i
s
n
e
r
l
a
,

d
u
c
k
 
w
e
e
d
,
 
s
n
a
i
l
s
,
 
d
a
p
h
n
i
a
,

g
u
p
p
i
e
s
,
 
a
n
d
 
a
l
g
a
e
.

9
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
a
 
p
r
o
c
e
d
u
r
e
 
f
o
b
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
W
e
i
g
h
t
-
o
f
 
a
n
 
o
b
j
e
c
t
:
w
i
t
h
a

s
p
r
i
n
g
 
s
c
a
l
e
.

.
.
*

9
5
.

G
i
v
e
n
 
a
 
r
a
n
d
o
m
 
r
e
c
o
r
d
 
o
f
 
o
b
b
e
r
v
a
t
i
o
n
s
,

a
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
 
t
a
b
l
e
 
o
f
 
d
a
t
a
.

F
'

9
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
a
n
d
:
d
e
m
o
n
a
t
r
a
t
e
 
h
o
w
 
t
o
m

r
e
 
t
h
e
 
l
i
n
e
a
r
 
s
p
e
e
d
 
o
f
 
a
 
r
e
v
o
l
v
p
g
 
o
b
j
e
c
t
.

9
7
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
t
w
o
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
w
h
e
t
h
e
r
 
t
h
e
 
a
m
o
u
n
t
'
o
f
 
l
i
q
u
i
d

,

r
e
m
a
i
n
s
 
c
o
n
s
t
a
n
t
 
w
h
e
n
 
t
h
e
 
l
i
q
u
i
d
i
s
 
t
r
a
n
s
f
e
r
r
e
d
 
f
r
o
m

o
n
e
 
c
o
n
t
a
i
n
e
r
 
t
o
 
a
n
o
t
h
e
r
.

3
k

a

9
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
c
a
l
i
b
r
a
t
i
o
n
 
o
f
 
a
,
 
s
p
r
i
n
g
 
o
r
 
r
u
b
b
e
r
 
b
a
n
d

s
c
a
l
e
 
f
r
o
m
 
t
h
e

e
l
o
n
g
a
t
i
o
n
 
w
h
e
n
 
o
b
j
e
c
t
s
 
o
f
 
k
n
O
w
n
,
w
e
i
g
h
t

a
i
.
e
 
a
t
t
a
c
h
e
d
 
t
o
 
t
h
e
 
s
p
r
i
n
g
o
r
 
r
u
b
b
e
r
 
b
a
n
d
.

a

9

2
.
7
0

1
.
9
0

1
.
9
0

2
.
8
0

2
.
4
0

2
a
O
0

3
.
3
o

,
2
.
5
o

2
.
1
0



1
1
9

O
b
j
e
c
t
I
v
e

M
e
a
n
 
R
a
t
i
n
g

b
y
 
E
v
a
l
u
a
t
o
r
s

0
.
#
 
G
i
v
e
n
-
a
j
a
a
p
,
w
i
t
h
 
a
 
s
c
a
l
e
 
a
n
d
 
a
 
r
u
l
e
r
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
p
p
l
y
 
a
 
r
u
l
e
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
a
c
t
u
a
l

d
i
s
t
a
n
c
e
 
b
e
t
w
e
e
n
 
t
w
o
 
p
o
i
n
t
s
.

.

1
0
0
.

T
h
e
 
'
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
 
m
a
p
,
 
c
h
o
o
s
i
n
g
 
a
n
 
a
p
p
r
o
p
r
i
a
t
e
 
s
c
a
l
e
,
 
g
i
v
e
n
 
d
i
s
t
a
n
c
e
s
,
 
d
i
r
e
c
t
i
o
n
s
,

a
n
d
 
o
b
j
e
c
t
s
.

.

%
,

.
1
0

.
4

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
 
r
a
t
e
 
o
f
 
c
h
a
n
g
e
 
i
n
 
v
o
l
u
m
e
,
 
w
e
i
g
h
t
,

l
e
n
g
t
h
,
 
o
r
 
a
r
e
a
,
 
g
i
v
e
n
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
m
e
a
s
u
r
e
'
m
e
n
t
s
.
a
n
d
 
t
i
m
e
s
 
a
t
 
w
h
i
c
h
 
t
h
e
y
 
w
e
r
e
 
m
a
d
e
.

1
0
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
e
s
t
i
m
a
t
e
 
t
h
e
 
l
e
n
g
t
h
s
 
o
f
 
c
o
m
m
o
n
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
o
b
j
e
c
t
s
 
a
n
d
 
s
t
a
t
e
 
t
h
e

e
s
t
i
m
a
t
e
d
 
l
e
n
g
t
h
s
 
i
n
 
m
e
t
r
i
c
 
u
n
i
t
s
 
w
i
t
h
i
n
 
+
 
2
0
 
p
e
r
c
e
n
t
.

.

-
,

1
0
3
.

T
h
e
 
S
t
u
d
e
n
t
 
w
i
l
l
 
d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n
 
o
b
j
e
c
t
s
 
o
f
 
v
e
r
y
 
s
i
f
f
i
i
l
a
r
 
w
e
i
g
h
t
s
 
b
y
 
p
r
o
p
e
r
l
y
 
w
e
i
g
h
i
n
g

t
h
e
m
 
o
n
 
a
 
t
r
i
p
l
e
 
b
e
a
m
 
b
a
l
a
n
c
e
.

A
1
0
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
'
 
d
e
m
o
n
s
t
r
a
t
e
 
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
f
i
n
d
i
n
g
 
a
n
d
 
s
t
a
t
i
n
g
 
t
h
e
 
v
o
l
u
m
e
 
o
f
 
a
 
l
i
q
u
i
d
 
i
n

.
.
.
,

s
t
a
n
d
a
r
d
 
m
e
t
r
i
c
 
u
n
i
t
s
.

.
.

c
-
-
-
,
-
'
:

i
-

:

C
.
.
"

.

1
0
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
i
n
.
 
t
e
r
m
s
 
o
f
 
s
c
a
l
e
,
 
t
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p
 
b
e
t
w
e
e
n
 
t
h
e
 
a
c
t
u
a
l
 
d
i
m
e
n
s
i
o
n
s

.

o
o
f
 
a
n
 
o
b
j
e
c
t
,
 
a
n
d
 
t
h
o
s
e
 
o
f
 
p
i
c
t
u
r
e
s
 
o
r
 
m
o
d
e
l
s
 
o
f
 
t
h
e
 
o
b
j
e
c
t
.

,

1
0
6
.

G
i
v
e
n
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
m
e
a
s
u
r
i
n
g
 
d
e
v
i
c
e
s
 
a
n
d
 
a
 
r
e
v
o
l
v
i
n
g
 
o
b
j
e
c
t
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e

t
h
e
 
a
n
g
u
l
a
r
 
s
p
e
e
d
 
i
n
 
t
e
r
m
s
 
o
f
 
r
e
v
o
l
u
t
i
o
n
s
 
p
e
r
 
u
n
i
t
 
o
f
 
t
i
m
e
,
 
a
n
d
/
o
r
 
d
e
g
r
e
e
s
'
p
e
r
.
u
n
i
t
s
o
f
 
t
i
m
e
.

,
'
,

0

1
0
7
.

T
h
e
'
s
t
u
d
e
h
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
a
n
.
 
o
b
j
e
c
t
 
a
n
d
 
s
t
a
t
i
n
g
 
i
t

i
n
 
*
l
i
m
e
t
e
r
s
,
c
e
n
t
i
m
e
t
e
r
s
,
 
d
e
c
i
m
e
t
e
r
s
,
 
a
n
d
 
m
e
t
e
r
s
.

,

.
e

o
r
 
f
i
n
d
i
n
g
 
t
h
e
 
a
r
e
a
o
f
a
,
p
l
a
n
e
 
f
i
g
u
r
e
 
w
i
t
h
o
u
t

1
0
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
a
 
p
r

u
s
i
n
g
 
a
 
c
a
l
i
b
r
a
t
e
d
 
m
e
a
s
u
r
i
n
g
 
d
e
v
i
c

1
0
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
a
 
p
r
o
c
e
d
u
r
e
 
T
a
r
 
o
r
d
e
r
i
n
g
 
a
 
n
u
m
b
e
r
 
o
f
 
c
o
n
t
a
i
n
e
r
s
 
o
f
 
v
a
r
i
o
u
s

s
h
a
p
e
s
 
a
c
c
o
r
d
i
n
g
 
t
o
 
i
n
c
r
e
a
s
i
n
g
 
v
o
l
u
m
e
 
g
i
v
e
n
 
o
n
l
y
 
a
 
l
i
q
u
i
d
 
a
n
d
 
t
h
e
 
c
o
n
t
a
i
n
e
r
s
 
t
o
'
b
e
 
o
r
d
e
r
e
d
.

,5

1
0

t
i

2
.
0
0

1
.
6
0

2
.
9
0

2
.
4
0

2
 
6
6

t

2
,
;
2
0
,



.

r
.

M
e
a
n
 
R
a
t
i
n
g

O
b
j
e
c
t
i
v
e

.

b
y
 
E
v
a
l
u
a
t
o
r
s
"

1
1
0
.

G
i
v
e
n
 
t
h
e
 
s
t
a
r
t
i
n
g
 
p
o
i
n
t
,
 
t
h
e
 
m
e
l
t
i
n
g
 
p
o
i
n
t
,
 
t
h
e
 
b
o
i
l
i
n
g
p
o
i
n
t
,
 
a
n
d
 
o
n
e
 
p
o
i
n
t
 
b
e
y
o
n
d
 
t
h
e

b
o
i
l
i
n
g
 
p
o
i
n
t
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
'
g
c
n
e
r
a
l
i
z
e
d

t
i
m
e
-
t
e
m
p
l
a
r
a
t
u
r
e
 
c
u
r
v
e
.

1
1
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e

p
r
o
p
e
r
 
u
s
e
 
o
f
 
F
a
h
r
e
n
h
e
i
t
 
a
n
d
 
C
e
l
s
i
u
s
'
 
t
h
e
r
m
o
m
e
t
e
r
s
.

1
1
2
.

G
i
v
e
n
 
a
 
n
u
m
b
e
r
 
o
f
 
p
o
w
d
e
r
-
W
a
t
e
r
 
s
y
s
t
e
m
s
 
a
n
d
 
c
r
y
s
t
a
l
-
W
a
t
e
r

s
y
s
t
e
m
s
,
 
t
h
e
 
s
t
u
d
e
n
t
:
 
w
i
l
l

i
d
e
n
t
i
f
y
 
e
a
c
h
 
s
y
s
t
e
m
 
a
s
 
a
n
 
"
e
n
e
r
g
y
 
s
o
u
r
c
e
"

o
r
 
a
n
 
u
e
n
e
r
g
y
 
r
e
c
e
i
v
e
r
.
"

1
1
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
r
e
e
 
s
o
u
r
c
e
s
 
o
f
h
e
a
t
 
l
o
s
s
 
f
r
o
m
 
a
 
s
y
s
t
e
m
 
i
n
 
w
h
i
c
h
 
t
h
e
r
m
a
l

e
q
u
i
l
i
b
r
i
u
m
 
h
a
s
 
b
e
e
n
 
a
t
t
a
i
n
e
d
.

1
1
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
p
p
l
y
 
a
 
r
u
l
e
 
f
o
r
 
f
i
n
d
i
n
g
'
t
h
e

r
e
s
u
l
t
a
n
t
 
t
e
m
p
e
r
a
t
u
r
e
 
o
f
 
t
w
o
 
d
r
 
m
o
r
e
:
 
b
o
d
i
e
s

,

w
h
e
n
 
t
h
e
y
 
h
a
v
e
 
a
c
h
i
e
v
e
d
 
t
h
e
r
m
a
l
 
e
q
u
i
l
i
b
r
i
u
m
.

1
1
5
.
'
 
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
a
p
p
l
y
 
a
 
r
u
l
e
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
 
t
e
m
p
e
r
a
t
u
r
e
 
i
n
d
e
g
r
e
e
s
 
C
e
l
s
i
u
s
 
c
o
r
r
e
s
p
o
n
d
i
n
g

,

t
o
 
a
 
g
i
v
e
n
 
F
a
h
r
e
n
h
e
i
t
 
t
e
m
p
e
r
a
t
u
r
e
 
a
n
d
 
v
i
c
e

v
e
r
s
a
.

1
1
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
t
h
e
 
c
r
i
t
e
r
i
a
 
u
s
e
d
 
t
o

c
l
a
s
s
i
f
y
 
m
a
t
t
e
r
 
a
s
 
s
o
l
i
d
s
,
 
l
i
q
u
i
d
s
,

o
r
 
g
a
s
s
e
s
.

1
1
7
.

T
h
e
 
s
t
u
d
e
n
t
 
m
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e
s
o
u
r
c
e
 
o
r
 
s
o
u
r
c
e
s
 
o
f
 
e
n
e
r
g
y
 
w
h
e
n
 
a
 
c
h
a
n
g
e
 
o
f
 
p
h
a
s
e
o
c
c
u
r
s
.

1
1
8
.

T
h
e
 
S
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
 
a
 
r
u
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
w
h
e
t
h
e
r
s
a
 
g
i
v
e
n
 
s
o
l
i
d
 
w
i
l
l
 
f
l
o
a
t
 
i
n
 
a
 
g
i
v
e
n
 
l
i
q
u
i
d
.

1
1
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
-

a
 
l
i
s
t
 
o
f
 
s
o
l
i
d
s
 
a
n
d
 
l
i
q
u
i
d
s
.
 
a
c
c
o
r
d
i
n
g
 
t
o
 
i
n
c
r
e
a
s
i
n
g
 
d
e
n
s
i
t
i
e
s
,

g
i
v
e
n
 
t
a
b
l
e
s
 
o
f
 
t
h
e
 
-
1
0
.
i
u
m
e
s
 
a
n
d
 
w
e
i
g
h
t
s
.

1
2
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
r
e
q
u
e
t
!
s
-
t
'
e
r
i
a
l
s
n
e
e
d
e
d
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
 
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g

2
.
4
4

t
h
e
 
d
e
n
s
i
t
y
 
w
h
e
n
 
g
i
v
e
n
a
 
r
e
g
u
l
a
r
 
a
n
d
 
a
n
 
i
r
r
e
g
u
l
a
r
 
o
b
j
e
c
t
.

3
.
2
0

3
.
2
2

2
.
0
0

2
.
4
0
 
-
-

3
.
0
0

3
.
1
0

3
.
2
0

2
.
8
0

2
.
5
0

2
.
8
0

3
,
1
6

1
2
1
.

G
i
v
e
n
 
t
h
a
t
 
a
 
b
o
d
y
 
w
i
l
l
 
f
l
o
a
t
 
i
i
i
a
 
g
i
v
e
n
 
l
i
q
u
i
d
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
 
a
 
r
u
l
e
 
f
o
r
-
 
d
e
t
e
r
m
i
n
i
n
g

h
o
w
 
f
a
r
 
t
h
e
 
b
o
d
y
 
w
i
l
l
 
s
i
n
k

i
n
 
t
h
e
 
l
i
q
u
i
d
.

1
2
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
p
e
r
i
o
d
 
o
f
a
 
p
e
n
d
u
l
u
m
 
b
y
 
a
s
k
i
n
g

-
2
.
6
6

f
o
r
 
n
e
c
e
s
s
a
r
y
 
m
a
t
e
r
i
a
l
s
 
a
n
d

e
q
u
i
p
m
e
n
t
 
a
n
d
 
p
e
r
f
o
r
m
i
n
g
 
t
h
e
n
e
c
e
s
s
a
r
y
 
o
p
e
r
a
t
i
o
n
s
 
a
n
d
 
c
a
l
c
u
l
a
t
i
o
n
s
.

1
1



)

M
e
a
n
 
R
a
t
i
n
g
'
"

O
b
j
e
c
t
i
v
e

b
y
 
E
v
a
l
u
a
t
o
r
s

1
2
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
a
t
 
l
e
a
s
t
 
t
h
r
e
e
 
v
a
r
i
a
b
l
e
s
 
w
h
i
c
h
 
a
f
f
e
c
t
 
t
h
e
 
p
e
r
i
o
d

o
f
 
a
 
p
e
n
d
u
l
u
m
-

3
.
1
0

s
w
i
n
g
i
n
g
 
i
n
 
a
i
r
.

1
2
4
.

G
i
v
e
n
 
d
a
t
a
 
c
o
n
t
a
i
n
i
n
g
 
v
a
r
i
o
u
s
 
p
e
r
i
o
d
s
 
a
n
d
 
l
e
n
g
t
h
s
 
o
f

a
 
p
e
n
d
u
l
u
m
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
 
a

r
u
l
e
 
f
o
r
 
p
r
e
d
i
c
t
i
n
g
 
t
h
a
 
p
e
r
i
o
d
 
f
r
o
m
 
t
h
e
 
l
e
n
g
t
h
.

1
2
5
.

G
i
v
e
n
 
a
 
s
i
m
p
l
e
.
 
c
h
e
m
i
c
a
l
 
o
r
 
p
h
y
s
i
c
a
l
 
s
y
s
t
e
m
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y

t
h
e
 
"
e
n
e
r
g
y
 
s
o
u
r
c
e
s
"

a
n
d
 
t
h
e
 
"
e
n
e
r
g
y
 
r
e
c
e
i
v
e
r
s
.
"

1
2
6
.

G
i
v
e
n
 
a
 
p
i
c
t
u
r
e
 
o
r
 
d
i
a
g
r
a
m
 
o
f
 
a
 
t
u
g
-
o
f
-
w
a
r
 
o
r
 
s
i
m
i
l
a
r
 
s
i
t
u
a
t
i
o
n
,
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y

a
t
 
l
e
a
s
t
 
f
o
u
r
 
p
a
i
r
s
 
o
f
 
a
c
t
i
o
n
-
r
e
a
c
t
i
o
n
 
f
o
r
c
e
s
.

1
2
7
.
 
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
 
s
k
e
t
c
h
 
o
f

a
 
m
o
v
i
n
g
 
b
o
d
y
 
a
n
d
 
i
d
e
n
t
i
f
y
 
a
t
 
l
e
a
s
t
 
o
n
e
 
p
a
i
r
 
o
f

a
c
t
i
o
n
 
-
 
r
e
a
c
t
i
o
n
 
f
o
r
c
e
s
.

!
.
.
.
:
1
1
2
8
:
'
 
T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
e
 
u
n
b
a
l
a
n
c
e
d

f
o
r
c
e
 
i
n
 
a
 
t
u
g
-
o
f
-
w
a
r
 
o
r
 
s
i
m
i
l
a
r
 
p
i
c
t
u
r
e
 
o
r

d
i
a
g
r
a
m
 
c
o
n
t
a
i
n
i
n
g
 
a
c
t
i
o
n
 
a
n
d
 
r
e
a
c
t
i
o
n
 
v
e
c
t
o
r
s
,
 
i
n
 
w
h
i
c
h

o
n
e
 
s
i
d
e
 
i
s
 
I
:
d
i
m
i
n
g
.

1
2
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
a
s
k
 
f
o
r
 
a
p
p
r
o
p
r
i
a
t
e
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
c
o
n
s
t
r
u
c
t
 
a
n
d

d
e
m
o
n
s
t
r
a
t
e
 
a
 
d
e
v
i
c
e
 
f
o
r

d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
t
h
e
r
 
a
n
 
e
l
e
c
t
r
i
c
a
l
 
c
i
r
c
u
i
t
 
i
s
 
c
o
m
p
l
e
t
e
.

1
3
0
.

G
i
v
e
n
 
a
p
p
r
o
p
r
i
a
t
e
"
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
s
p
e
c
i
f
i
c
 
s
c
h
e
m
a
t
i
c
,
 
d
i
a
g
r
a
m
s
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
t
h
e

e
l
e
c
t
r
i
c
a
l
 
c
i
r
c
u
i
t
s
 
w
i
t
h
 
l
a
m
p
s
,
 
s
w
i
t
c
h
e
s
,
 
a
n
d
/
o
r
 
c
e
l
l
s
 
i
n
 
s
e
r
i
e
s
 
a
n
d
/
o
r
p
a
r
a
l
l
e
l
.

1
3
1
.

T
i
e
 
s
t
u
d
e
n
t
 
w
i
l
l
'
 
c
o
n
s
t
r
u
c
t
'
 
e
l
e
c
t
r
i
c
a
l
 
c
i
r
c
u
i
t
s
 
w
i
t
h
 
l
a
m
p
s
,

s
w
i
t
c
h
e
s
,
 
a
n
d
/
o
r
 
c
e
l
l
s
 
i
n
 
s
e
r
i
e
s

a
n
d
/
o
r
 
p
a
r
a
l
l
e
l
,
 
g
i
v
e
n
 
o
n
l
y
t
h
e
m
a
t
e
r
i
a
l
s
 
a
n
d
 
a
 
s
t
a
t
e
m
e
n
t
 
o
f
 
t
h
e
 
k
i
n
d
 
o
f
 
c
i
r
c
u
i
t
 
d
e
s
i
r
e
d
.

13
2.

G
i
v
e
n
 
e
l
e
c
t
r
i
c
a
l
 
c
i
r
c
u
i
t
s
 
c
o
n
t
a
i
n
i
n
g
 
l
a
m
p
s
,
 
s
w
i
t
c
h
e
s
,

a
n
d
 
c
e
l
l
s
 
i
n
 
s
e
r
i
e
s
 
a
n
d
/
o
r
 
p
a
r
a
l
l
e
l
,

t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
u
s
e
 
c
o
n
v
e
n
t
i
o
n
a
l
 
s
y
m
b
o
l
s
 
t
o
 
c
o
n
s
t
r
u
c
t

a
 
s
c
h
e
m
a
t
i
c
 
d
i
a
g
r
a
m
.

1
3
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
w
h
e
t
h
e
r

a
n
 
o
b
j
e
c
t
 
h
a
s
 
c
h
a
n
g
e
d
 
p
o
s
i
t
 
o
n
.

12

3.
00

2.
50

3.
10

3.
10

3.
10

,

1.
60

2
.
0
0

2
.
4
0
-

2;
90

.

2
.
2
0

4



41
,

M
e
a
n
 
R
a
t
i
n
g

O
b
j
e
c
t
i
v
e

t
i

b
y
 
E
v
a
l
u
a
t
o
r
s

1
3
4
.

T
h

s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
 
a
n
d
 
a
p
p
l
y
 
t
h
e
 
r
u
l
e

t
h
a
t
 
t
h
e
 
s
p
e
e
d
 
w
i
t
h
 
w
h
i
c
h

a
 
b
o
d
y
 
c
h
a
n
g
e
s
 
p
o
s
i
t
i
o
n

.
3
.
0
0

i
s
 
t
h
e
 
d
i
s
t
a
n
c
e
 
m
o
v
e
d
 
p
e
r
 
u
n
i
t
 
o
f
 
t
i
m
e
.

1
3
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
s
t
a
t
e
 
a
n
d
 
a
p
p
l
y
a
 
r
u
l
e
 
f
o
r
 
f
i
n
d
i
n
g
'
t
h
e
 
v
e
l
o
c
i
t
y
 
o
f
 
b
o
d
i
e
s
m
o
v
i
n
g
 
o
n
 
a

s
t
r
a
i
g
h
t
 
l
i
n
e
 
i
n
 
a
n
y
 
d
i
r
e
c
t
i
o
n
 
r
e
l
a
t
i
v
e
t
o
 
e
a
c
h
 
o
t
h
e
r
 
a
n
d
 
t
o
 
o
n
e
s
e
l
f
.

1
3
6
.

T
h
e
 
s
t
u
d
b
l
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
c
h
a
n
g
e
s
 
i
n
p
o
s
i
t
i
o
n
 
o
f
 
b
o
d
i
e
s
 
r
e
l
a
t
i
v
e
 
t
o
 
h
i
m
s
e
l
f
a
n
d
 
t
o
 
t
h
a
t

o
f
 
a
n
o
t
h
e
r
 
o
b
s
e
r
v
e
r
.

.
,

1
3
7
.

G
i
v
e
n
 
a
.
b
a
r
 
g
r
a
p
h
,
 
t
h
e
 
s
t
u
d
e
n
t
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
 
f
r
e
q
u
e
n
c
y

d
i
s
t
r
i
b
u
t
i
o
n
.

1
3
8
.

G
i
v
e
n
 
b
a
r
 
g
r
a
p
h
s
 
a
n
d
 
d
a
t
a
.
f
r
o
m
 
h
i
s

o
w
n
 
e
x
p
e
r
i
m
e
n
t
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
a
 
r
e
a
s
o
n
a
b
l
e
,

p
r
e
d
i
c
t
i
o
n
.

2
.
0
0

1
.
6
0

4
.
1
D

1
3
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
n
d

n
a
m
e
 
p
o
i
n
t
s
 
o
n
 
a
 
t
w
o
 
o
r
 
t
h
r
e
e
 
d
i
m
e
n
s
i
o
n
a
l
g
r
a
p
h
 
i
n
 
a

1
.
7
0

c
o
n
v
e
n
t
i
o
n
a
l
 
m
a
n
n
e
r
.

1
4
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
h
i
s
t
o
g
i
a
m
 
f
r
o
m
 
a
-
t
a
b
l
e
 
o
f
 
f
r
e
q
u
e
n
c
i
e
s
.

T
h
e
 
h
i
s
t
o
g
r
a
m
 
m
u
s
t

.
1
.
5
0

i
n
c
l
u
d
e
 
a
 
t
i
t
l
e
,
 
l
a
b
e
l
s
,
 
a
n
d
s
c
a
l
e
s
 
f
o
r
 
b
o
t
h
 
a
x
e
s
,
 
a
n
d
 
t
h
e
z
e
r
o
 
p
o
i
n
t
 
m
u
s
t
 
b
e
 
s
h
o
w
n
 
o
n
 
t
h
e

o
r
d
i
n
a
t
e
 
s
c
a
l
e
.

1
4
1
.

G
i
v
e
n
.
 
a
 
p
o
i
n
t
 
g
r
a
p
h
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

d
e
m
o
n
s
t
r
a
t
e
 
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
e
x
t
r
a
p
o
l
a
t
i
n
g
t
o
f
i
n
d

2
.
2
0

.
u
n
m
e
a
s
u
r
e
d
 
v
a
l
u
e
s
.

1
4
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
o
r
d
e
r

a
 
s
e
t
 
o
f
 
p
r
e
d
i
c
t
i
o
n
s
 
h
e
 
h
a
s
 
m
a
d
e
 
u
s
i
n
g
a
 
p
o
i
n
t
 
g
r
a
p
h
 
f
r
o
m
 
g
r
e
a
t
e
s
t

.
 
2
.
4
0

c
o
n
f
i
d
e
n
c
e
 
t
o
 
l
e
a
s
t
 
c
o
n
f
i
d
e
n
c
e
.

1
4
3
.

G
i
v
e
n
 
a
 
p
o
i
n
t
 
g
r
a
p
h
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
a
 
p
r
o
c
e
d
u
r
e
f
o
r
 
i
n
t
e
r
p
o
l
a
t
i
n
g
 
t
o
 
f
i
n
d

2
.
3
0

u
n
m
e
a
s
u
r
e
d
 
v
a
l
u
e
s
.

1
4
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

a
 
p
o
i
n
t
 
g
r
a
p
h
 
g
i
v
e
n
 
a
 
t
a
b
l
e
 
o
f
 
d
a
t
a
 
i
n
v
o
l
v
i
n
g
t
w
o
 
v
a
r
i
a
b
l
e
s
.

2
.
4
4

T
h
e
-
 
g
r
a
p
h
 
w
i
l
l
'
i
n
c
l
u
d
e
a
 
t
i
t
l
e
,
 
l
a
b
e
l
s
,
 
a
n
d
 
s
c
a
l
e
s
 
f
o
r
 
b
o
t
h
 
a
x
e
s
,

a
n
d
 
a
 
s
m
o
o
t
h
 
c
u
r
v
e
 
i
f

t
h
e
r
e
 
a
p
p
e
a
r
s
 
t
o
 
b
e
a
 
t
r
e
n
d
 
i
n
 
t
h
e
 
d
a
t
a
.

T
h
e
 
i
n
d
e
p
e
n
d
e
n
t
 
v
a
r
i
a
b
l
e
 
m
u
s
t
 
b
e
o
n
 
t
h
e
X
.
a
x
i
s

a
n
d
 
t
h
e
 
d
e
p
e
n
d
e
n
t
 
v
a
r
i
a
b
l
e
o
n
 
t
h
e
 
Y
 
a
x
i
s
.

1
3



M
e
a
n
 
R
a
t
i
n
g

O
b
j
e
c
t
i
v
e

b
y
 
E
V
a
I
u
a
t
o
r
s

1
4
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
 
d
i
a
g
r
a
m
 
i
l
l
u
s
t
r
a
t
i
n
g
h
o
w
 
c
o
n
v
e
x
 
l
e
n
s
e
s
 
p
r
o
d
u
c
e
 
e
n
l
a
r
g
e
d

i
m
a
g
e
s
.

1
4
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
a
 
t
e
s
t
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
r
e
l
a
t
i
v
e
 
v
i
s
c
o
s
i
t
y

o
f
 
s
e
v
e
r
a
l
 
d
i
f
f
e
r
e
n
t
 
l
i
q
u
i
d
s
.

1
4
7
.

T
h
e
 
s
t
u
d
e
n
t

i
l

w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e
 
O
v
-
0
O
2
 
c
y
c
l
e
w
h
i
c
h
 
w
i
l
l
 
i
n
c
l
u
d
e
 
p
l
a
n
t
s
,

a
n
i
m
a
l
s
,
 
a
n
d
 
d
e
c
o
m
p
o
s
e
r
s
 
a
s
 
w
e
l
l

a
s
 
p
h
y
s
i
c
a
l

e
m
e
n
t
s
.

1
4
8
:

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
r
e
q
u
e
s
t
 
m
a
t
e
r
i
a
l
s
 
a
n
d
-
d
e
m
o
n
s
t
r
a
t
e
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r
;
m
a
k
i
n
g
 
a
n
 
e
l
e
c
t
r
i
c
a
l
 
c
e
l
l
.

1
4
9
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
c
o
n
d
i
t
i
o
n
s
n
e
c
e
s
s
a
r
y
 
f
o
r
 
t
h
e
 
p
r
o
d
u
c
t
i
o
n
 
o
f
 
s
o
u
n
d
.

1
5
0
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
a
t
 
l
e
a
s
t
 
t
w
o
:
w
a
y
s
 
i
n
w
h
i
c
h
 
e
a
c
h
 
m
a
c
r
o
s
c
o
p
i
c
 
o
r
g
a
n
i
s
m
 
i
n
 
t
h
e
 
s
c
h
o
o
l

t
e
r
r
a
r
i
u
m
 
a
n
d
 
a
q
u
a
r
i
u
m
 
c
h
a
n
g
e
s
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
a
n
d
 
a
t
 
l
e
a
s
t
 
o
n
e
 
o
r
g
a
n
i
s
m
 
W
h
i
c
h
 
t
h
e

c
h
i
,
.
n
g
e
s
 
a
f
f
e
c
t
.

1
5
1
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
t
h
e
 
c
o
l
o
r
 
w
h
i
a
 
w
i
l
l
b
e
 
p
r
o
d
u
c
e
d
 
w
h
e
n
 
a
n
y
:
t
w
o
 
d
i
f
f
e
r
e
n
t
 
c
o
l
o
r
p
i
g
m
e
n
t
s

a
r
e
.
m
i
x
e
d
.

1
5
2
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
t
h
r
e
e
 
p
h
y
s
i
c
a
l
,
 
e
n
v
i
r
o
n
m
e
n
t
a
l
f
a
c
t
o
r
s
 
w
h
i
c
h
 
a
f
f
e
c
t
 
t
h
e
 
g
e
r
m
i
n
a
t
i
o
n

r
a
t
e
 
o
f
 
m
o
s
t
 
s
e
e
d
s
.

1
5
3
,
4
G
i
v
e
n
 
a
 
l
i
s
t
 
o
f
 
t
e
r
m
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
f
a
c
t
o
r
s
 
w
h
i
c
h
 
w
o
u
l
d
 
n
o
r
m
a
l
l
y
 
t
e
n
d
 
t
o

i
n
c
r
e
a
s
e
 
a
 
p
o
p
u
l
a
t
i
o
n
 
a
t
 
l
e
a
p
t
 
t
e
m
p
o
r
a
r
i
l
y
.

1
5
4
.

G
i
v
e
n
 
a
 
n
u
m
b
e
r
 
o
f
-
s
e
s
 
o
f
 
s
p
e
c
i
m
e
n
s
,

p
i
c
t
u
r
e
s
0
.
o
r
 
d
i
a
g
r
a
m
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
t
h
e

s
e
t
s
 
w
i
t
h
 
m
o
s
t
 
a
n
d
,
 
l
e
a
s
t
 
v
a
r
i
a
b
i
l
i
t
y
.

1
5
5
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
M
o
n
s
t
r
a
t
e
.
t
h
e
 
s
o
l
u
t
i
o
n
s
t
o
 
s
i
m
p
l
e
 
r
a
t
i
o
 
a
n
d
 
p
r
o
p
o
r
t
i
o
n
 
p
r
o
b
l
e
m
s

d
e
a
l
i
n
g

w
i
t
h
 
p
h
y
s
i
c
a
l
 
a
n
d
 
b
i
o
l
o
g
i
c
a
l
 
p
h
e
n
o
m
e
n
a
.

1
5
6
.

G
i
v
e
n
 
a
 
l
i
s
t
 
o
f
m
a
t
h
e
m
a
t
i
c
s
(
e
x
p
r
e
s
s
i
o
n
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
t
h
o
s
e
t
h
a
t
 
a
r
e
 
o
r
 
m
a
y

b
e
 
e
x
p
r
e
s
s
e
d
 
a
s
 
r
a
t
i
o
s
.

4

3
.
3
0

2
.
7
0

2
.
8
0

3
.
2
0

2
.
6
0

3
.
2
0

2
.
4
0

2
.
6
0

2
.
4
0

2
.
4
0

3
.
0
0



I

O
b
j
e
c
t
i
v
e

M
e
a
n
 
R
a
t
i
n
g

,

b
y
 
E
V
a
l
u
a
t
o
r
s

1
5
7
 
G
i
v
e
n
 
a
 
g
r
o
u
p
 
o
f
 
m
i
n
e
r
a
l
s
,
 
t
h
e
 
s
t
u
d
e
n
t

w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
a
 
m
e
t
h
o
d
 
f
o
r

d
e
t
e
r
m
i
n
i
n
g
 
t
h
e

'

r
e
l
a
t
i
v
e
 
h
a
r
d
n
e
s
s
 
o
f
 
e
a
c
h
.

1
5
8
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
a
m
e
 
t
h
r
e
e
'
g
e
n
e
r
a
l

c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
t
h
a
t
 
m
a
y
 
b
e
 
u
s
e
d
 
t
o
 
i
d
e
n
t
i
f
y

c
r
y
s
t
a
l
s
.

1
5
9
.

G
i
v
e
n
 
a
 
c
o
l
l
e
c
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s
,

s
o
m
e
 
o
f
 
w
h
i
c
h
 
c
o
n
t
a
i
n
s
 
s
t
a
r
s
i
l
 
a
n
d

s
o
m
e
 
W
h
i
c
h
 
d
o
 
n
o
t
,
 
t
h
e

-
.
.

s
t
u
d
e
n
t
 
w
i
l
l
 
r
e
q
u
e
s
t
 
a
p
p
r
o
p
r
i
a
t
e
 
m
a
t
e
r
i
a
l
s

a
n
d
 
d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n
 
t
h
o
s
e
 
w
h
i
c
h

c
o
n
t
a
i
n

s
t
a
r
c
h
 
a
n
d
 
t
h
o
s
e

t
h
a
t
r
O
o
-
n
o
t
.

1
6
0
.

'
G
i
v
e
n
 
a
 
l
i
s
t
 
o
f
 
t
e
r
m
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l

i
d
e
n
t
i
f
y
 
9
0
 
p
e
r
c
e
n
t
,
 
o
f
 
t
h
o
s
e
 
f
a
c
t
o
r
s
w
h
i
c
h
 
d
i
r
e
c
t
l
y

i
n
f
l
u
e
n
c
e
 
t
h
e
 
r
a
t
e
 
o
f
 
s
o
i
l
 
e
r
o
s
i
o
n
 
b
y
 
m
u
t
e
r
.

1
6
1
.

G
i
v
e
n
 
d
i
a
g
r
a
m
s
 
o
f
 
r
e
g
q
.
a
r
 
p
o
l
y
g
o
n
s
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
n
d

n
a
m
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

t
r
i
a
n
g
l
e
,
 
s
q
u
a
r
e
,
 
p
e
n
t
a
g
o
n
,
 
h
e
x
a
g
o
n
,

o
c
t
a
g
o
n
,
 
a
n
d
 
d
e
c
a
g
o
n
.

1
6
2
.

G
i
v
e
n
_
 
a
 
n
a
r
r
a
t
i
v
e
 
a
c
c
o
u
n
t
 
o
f
 
t
h
e
 
w
e
a
t
h
e
r

f
o
r
 
a
 
p
e
r
i
o
d
 
o
f
 
d
a
y
s

o
r
 
f
r
o
m
 
o
b
s
e
r
v
i
n
g
 
t
h
e
'
w
e
a
t
h
e
r

f
o
r
 
a
 
p
e
r
i
o
d
 
o
f
 
d
a
y
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
c
o
n
s
t
r
u
c
t
 
a
 
r
e
c
o
r
d
 
o
f
 
w
e
a
t
h
e
r
 
c
o
n
d
i
t
i
o
n
s

u
t
i
l
i
z
i
n
g

a
 
c
h
a
r
t
 
a
n
d
 
s
t
a
n
d
a
r
d
 
s
y
m
b
o
l
s
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e

u
s
e
 
o
f
 
a
 
w
e
t
 
b
u
l
b
.
r
d
r
y
 
b
u
l
b
 
h
y
d
r
o
m
e
t
e
r
 
a
n
d
 
c
h
a
r
t

f
o
r
 
d
e
t
e
r
-

m
i
n
i
n
g
 
r
e
l
a
t
i
v
e
'
h
u
m
i
d
i
t
y
.

1
6
4
.

G
i
v
e
n
 
a
n
 
u
n
l
a
b
e
l
e
d
 
d
i
a
g
r
a
m
.
a
n
d
 
a
 
l
i
s
t
 
o
f
 
t
e
r
m
s
,
 
t
h
e
 
s
t
u
d
e
n
t

w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e

l
i
f
e
 
c
y
c
l
e
 
o
f
 
a
 
f
l
o
w
e
r
i
n
g
 
p
l
a
n
t
.

C
.
.
7
7

1
6
3
.

G
i
V
e
n
 
a
p
p
r
o
p
r
i
a
t
e
 
d
a
t
a
;
 
t
h
e
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t
 
a
n
 
i
n
f
e
r
e
n
c
e

a
b
o
u
t
 
t
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p

b
e
t
w
e
e
n
 
t
e
m
p
e
r
a
t
u
r
e
 
a
n
d

s
o
l
u
a
b
i
l
i
t
y
 
o
f
 
a
 
s
o
l
i
d
 
i
n
 
a
 
l
i
q
u
i
d
 
a
n
d
 
a
l
s
o

t
h
e
 
t
e
m
p
e
r
a
t
u
r
e
 
a
n
d
 
t
h
e

s
o
l
u
b
i
l
i
t
y
 
o
f
 
a
 
g
a
s
 
i
n

a
 
l
i
q
u
i
d
.

1
6
6
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
r
e
q
u
e
s
t
a
p
p
r
o
p
r
i
a
t
e
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
a
n
d
d
e
m
o
n
s
t
r
a
t
e
 
a
 
p
r
o
c
e
d
u
r
e
 
f
o
r

d
e
t
e
r
m
i
n
i
n
g
 
t
r
u
e
 
n
o
r
t
h
.

1
6
7
.

G
i
v
e
n
 
a
 
c
o
n
t
o
u
r
 
m
a
p
,
 
t
h
e
 
s
t
u
d
e
n
t
w
i
l
l
 
i
d
e
n
t
i
f
y
 
a
n
d
 
n
a
m
e
 
c
o
n
t
o
u
r
 
l
i
n
e
s

a
n
d
 
e
l
e
v
a
t
i
o
n
s
.

15

2
.
9
0

3
,
2
0

3
,
2
0

3
.
2
0

2
.
7
0

2
.
6
0

3
.
0
0

3
.
2
0

3
.
2
0

3
.
2
0

3
.
2
0



t
4

O
b
j
e
c
t
i
v
e

1
6
8
.

G
i
v
e
n
 
t
w
o
 
d
i
m
e
n
s
i
o
n
a
l
,
 
p
r
o
j
e
c
t
i
o
n
s
,
 
t
h
e
 
s
t
u
d
e
n
t

u
s
e
d
 
t
o
 
p
r
o
d
u
c
e
 
t
h
e
 
p
r
o
j
e
c
t
i
o
n
s
.

di
n

i
f
y
 
t
h
e
 
t
h
r
e
e
 
d
i
m
e
n
s
i
o
n
a
l
 
o
b
j
e
c
t

M
e
a
n
 
R
a
t
i
n
g

b
y
 
E
v
a
l
u
a
t
o
r
s

1
6
9
.

G
i
v
e
n
.
a
 
d
i
a
g
r
a
m
 
o
f
 
a
 
b
e
a
m
 
o
f
 
l
i
g
h
t
 
i
n
c
i
d
e
n
t
o
n
 
a
 
p
l
a
n
e
 
m
i
r
r
o
r
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
c
o
n
s
t
r
u
c
t

V
P

a
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e
 
r
e
f
l
e
c
t
e
d
 
b
e
a
m
.

.
\
,

.
1
7
0
.

G
i
v
e
n
 
a
 
M
i
x
t
u
r
e
 
o
f
 
s
o
l
i
d
s
 
a
n
d
/
o
r
 
l
i
q
u
i
d
s
,
 
t
h
e

s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r

s
e
p
a
r
a
t
i
n
g
 
t
h
e
 
c
o
m
p
o
n
e
n
t
s
 
o
f
 
t
h
e
 
m
i
x
t
u
r
e
 
a
n
d
 
f
o
r
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
v
o
l
u
m
e
 
a
n
d
 
m
a
s
s
 
o
f
 
t
h
e

c
o
m
p
o
n
e
n
t
s
.

1
7
1
.

G
i
v
e
n
 
a
 
f
i
e
l
d
 
s
i
t
u
a
t
i
o
n
 
o
r
 
p
i
c
t
u
r
e
s
,
 
t
h
e
 
s
t
u
d
e
n
t
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
n
u
m
b
e
r
s
 
o
f
 
l
i
v
i
n
g
 
t
h
i
n
g
s

f
o
u
n
d
 
i
n
 
a
 
g
i
v
e
n
 
a
r
e
a
 
a
n
d
 
t
h
e
 
o
b
s
e
r
v
e
d
 
f
r
e
q
u
e
n
O
y
o
f
 
v
a
r
i
o
u
s
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
.

1
7
2
.

G
i
v
e
n
 
t
w
o
 
o
r
 
m
o
r
e
 
c
o
l
l
i
d
i
n
g
 
o
b
j
e
c
t
s
,
 
t
h
e
 
s
t
u
d
e
n
t
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
o
b
s
e
r
v
e
d
 
c
h
a
n
g
e
s
 
i
n

t
e
r
m
s
 
o
f
 
s
p
e
e
d
,
 
w
e
i
g
h
t
,
 
a
n
d
 
d
i
s
t
a
n
c
e
s
 
m
o
v
e
d
.

3 .
4
 
1
7
3
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
p
 
a

s
e
q
u
e
n
c
e
 
o
f
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
t
e
s
t
i
n
g
 
f
o
r
 
c
o
n
d
i
t
i
o
n
s
 
t
h
a
t
 
e
f
f
e
c
t

p
l
a
n
t
 
g
r
o
w
t
h
.

.

1
7
4
.

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
t
h
e
 
d
i
r
e
c
t
i
o
n
 
o
f
m
o
t
i
o
n
 
a
n
d
 
t
h
e
 
r
a
t
e
 
o
f
 
c
h
a
n
g
e
 
o
f
 
t
h
e
 
m
o
t
i
o
n

o
f

p
l
a
n
t
s
,
 
p
a
r
t
s
 
o
f
 
p
l
a
n
t
s
,
 
a
n
i
m
a
l
s
,

o
r
 
p
a
r
t
s
 
o
f
 
a
n
i
m
a
l
s
 
w
h
i
c
h
 
r
e
s
p
o
n
d
 
t
o
 
a
 
g
i
v
e
n
 
s
t
i
m
u
l
u
s
.

1
6

2
.
8
0

3
.
3
0

3
.
0
0

2
.
6
0

3
.
3
0

2
.
2
0


