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Abstract

The purpose of this research is to explore the particularity of the space
curriculum in Taiwanese high school mathematics, and to explore it through three
levels, namely 1. The analysis of the difficulty of space-related topics in mathematics
in the past academic tests, 2. The relevance of university courses, 3 .Comparison with

high school mathematics programs in other Asian countries.

This paper uses the text analysis method to investigate the space-related
questions in the 101 to 110 years of mathematics under the 99 syllabus, test the
correct answer rate and analyze what these questions have in common. Then
investigate the textbooks of four common mathematics-related subjects in general
physics, general chemistry, economics, and statistics, and examine how these four
subjects are useful for the spatial knowledge learned in high school. Finally, the space
curriculum of high school mathematics in three Asian countries, Japan, Hong Kong,
and China, is investigated to compare the arrangement of high school mathematics

content in Taiwan.

Based on the research results obtained from the above three levels, the
integration and conclusions are made, and the particularity of the space curriculum in
Taiwan high school mathematics is discussed. It is expected to reflect and improve the

space curriculum in mathematics education in my country.

Keywords: space concept, space vector, plane in space, academic mathematics,

Taiwan, Hong Kong, Japan, China
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write a vector @ in terms of unit vectors as

d=a,i+a)+ ak,

B 21 4 if #~32 Fundamentals of Physics p.46-1

in which a.i, uj, and (1:i< are the vector components of @ and

a,, a,, and a, are its scalar components.

® To add vectors in component form, we use the rules
r.=a,+b,

=, ¥y, r=a¥h,

Here @ and b are the vectors to be added, and 7 is the vector
sum. Note that we add components axis by axis.

B 22 # i@ 32 Fundamentals of Physics p.46-2

Adding vectors by

components

i%”'ﬁ:’i drIR e Rk

1 i e o

R2F M7 BN ]
® Unit vectors i, j, and k have magnitudes of unity and are Chapter 3 Vectors

directed in the positive directions of the x, y, and z axes,

respectively, in a right-handed coordinate system. We can 3.2 Unit vectors, p.46

65




The unit vectors point
along axes.

Figure 3.13 Unit vectors 1, j, and k define the
directions of a right-handed coordinate
system.

B 23 4 il #32 Fundamentals of Physics p.46-3
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@ The product of a scalar s and a vector V is a new vector
whose magnitude is sv and whose direction is the same as
that of V if s is positive, and opposite that of V if s is negative.
To divide ¥V by s, multiply v by 1/s.

@ The scalar (or dot) product of two vectors @ and b is writ-
ten @ - b and is the scalar quantity given by

-+ b = abcos ¢.

in which ¢ is the angle between the directions of @ and b.

A scalar product is the product of the magnitude of one vec-
tor and the scalar component of the second vector along the
direction of the first vector. In unit-vector notation,

@b = (ai+ aj + ak)(bi+ bj + bk),
which may be expanded according to the distributive law.
Note that@- b5 =5 - @.

B 24 4 if #32 Fundamentals of Physics p.50-1

® The vector (or cross) product of two vectors @ and bis
written @ X b and is a vector ¢ whose magnitude c is given by

¢ =absin ¢,

in which ¢ is the smaller of the angles between the directions
of @ and b. The direction of € is perpendicular to the plane
defined by @ and b and is given by a right-hand rule, as shown
in Fig. 3-19. Note that @ X b = —(b X @). In unit-vector
notation,

axXb=(ai+ a_‘j + ak) X (b + l)yj + b.k),
which we may expand with the distributive law.

@ In nested products, where one product is buried inside an-
other, follow the normal algebraic procedure by starting with
the innermost product and working outward.

B 25 4 i@ 32 Fundamentals of Physics p.50-2

Chapter 3 Vectors
3.3 Multiplying

Vectors

o
=
1\4
X
S
N
9
el
3
=h

v
"=

p-50
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Figure 3-19 Tilustration of the right-hand rule for vector products. (a) Sweep vector @ into vector b with the fingers of your right hand.
Your outstretched thumb shows the direction of vector ¢ = @ x b. (b) Showing that b X d is the reverse of @ X b

B 26 4 il £~32 Fundamentals of Physics p.53

Chapter 3 Vectors
3.3 Multiplying

Vectors

w2 PR T

p.53

@ The location of a particle relative to the origin of a coordi-

nate system is given by a position vector 7, which in unit- Chapter 4 Motion in p.62
vector notation is
. . Two and Three
r =xi +yj + zk.
Here xi, yj, and zk are the vector components of position Dimensions
vector 7, and x, y, and z are its scalar components (as well
as the coordinates of the particle). 4-1 POSITION AND
@ A position vector is described either by a magnitude and
DISPLACEMENT
B 27 & i@ 32 Fundamentals of Physics p.62-1
Position And
one or two angles for orientation, or by its vector or scalar ]
components. Displacement
@ If a particle moves so that its position vector changes from | ., . |, | .
T, to 7>, the particle's displacement A7 is R
Ar=r2—r|. —;E‘?:: ‘g_;”’:ﬂ&ﬁj@ﬁ?’
The displacement can also be written as
A7 = (6 — x)i + (2 — )i + (22— 21)k L R SR
= Axi + Ayj + Azk.
& Y TR EZ /Y o
B 28 & i@ 32 Fundamentals of Physics p.62-2
= Chapter 5 Force and p.98

Fpee =ma (Neton's second law)

Fnet,x =may , Fnet,y =ma,, , Fnet,z = ma,

Motion—I

5-1 Newton’s Fitst

And Second Laws

68
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@ The net force f:m on a body with mass m is related to the body

. Chapter 5 .106
acceleration a by p P
. =ma, .
5-3 Applying
which may be written in the component versions
Newton’s Laws
Eyz =ma, B, = ma; and FE, =ma,
B 29 4 il #~32 Fundamentals of Physics p.106
xf xf Xf Chapter 7Kinetic p.162
W = E, dx + E,dy + F,dz
X X X Energy and Work
Three-Dimensional Analysis
Consider now a particle that is acted on by a three-dimensional force 7-5 Work Done By A
F=Fi+Fj+Fk, 7-33 .
2L 731 General Variable Force
in which the components F,, F,, and F, can depend on the position of the particle;
that is, they can be functions of that position. However, we make three simplifica- Wwom 7] = 4 e
tions: F, may depend on x but not on y or z. F, may depend on y but not on x or z. 2 F ﬁﬁ "LIJ =25 &
and F, may depend on z but not on x or y. Now let the particle move through an in-
cremental displacement . . . T s b B ¥
dF = dxi + dy] + dzk. (7-34) Tt BT 0 T
The increment of work dW done on the particle by quring the displacement d7r 2 sk .
is.by Eq. 7-8. £ s F Ee il
dW = F-dF = F,dx + F,dy + F. dz. (7-35)
Y N P . 7] & 1
B 30 ¥ if 32 Fundamentals of Physics p.162 PR o
n n
1 1 Chapter 9Center of p.214
Xcom = M mixi , Yeom = M miyi ,
=1 =1 Mass and Linear
1 < Momentum
Zcom M E miz;
i=1 9-1 Center Of Mass

ST O
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We can also define the center of mass with the language of vectors. Firs
recall that the position of a particle at coordinates x;, y;, and z; is given by a posi
tion vector (it points from the origin to the particle):

r,=x1+y;j+ z;k. (9-6]
Here the index identifies the particle, and i, j, and k are unit vectors pointing
respectively, in the positive direction of the x, y. and z axes. Similarly, the positior
of the center of mass of a system of particles is given by a position vector:

I‘COI“ = '\-Cﬂﬂli + .\‘comj + :Ccmk- (L)—7
If you are a fan of concise notation, the three scalar equations of Eq. 9-5 can nov|
be replaced by a single vector equation,

B 1 2 B .
Teom = M 2 mir, (9-8)
i=1

where again M is the total mass of the system. You can check that this equatior
is correct by substituting Eqgs. 9-6 and 9-7 into it, and then separating out the x|
y.and z components. The scalar relations of Eq. 9-5 result.

B 31 4 if #32 Fundamentals of Physics p.214

1 1
xcom:M x dm, YCom:M y dm,

1
Zcom :M z dm,

1 1
xcom:V x dv, ZVcom:V y dv,

Zeom == | z dV,

70




s¢7 1LW In the ammonia (NH;) mole-
cule of Fig. 9-40, three hydrogen (H)
atoms form an equilateral triangle, with
the center of the triangle at distance d =
940 X 100" m from each hydrogen
atom. The nitrogen (N) atom is at the
apex of a pyramid, with the three hydro-
gen atoms forming the base. The nitro-
gen-to-hydrogen atomic mass ratio is
13.9, and the nitrogen-to-hydrogen dis-
tance is L = 10.14 X 10~ m. What are
the (a) x and (b) v coordinates of the
molecule’s center of mass?

Bl 32 # i #32 Fundamentals of Physics p.247-1

Figure 9-40 Problem 7.

B 33 # i@ 32 Fundamentals of Physics p.247-2
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Cross rinto F.
TorqueTis in the
positive z direction.

F(redrawn, with

tail at origin)

A
Line of action of F

(a) % (b x (9 %

Figure 11-10 Defining torque. (@) A force F',lying in an xy plane, acts on a particle at point A. (b) This foree produces a torque
7 (=7 X F)onthe particle with respect to the origin O. By the right-hand rule for vector (cross) products, the torque vector
points in the positive direction of z. Its magnitude is given by 7F_in (b) and by 7, Fin ().

B 34 % i 32 Fundamentals of Physics p.303-1

~
Il
=
X
=1

To determine the magnitude of 7, we apply the general result of Eq. 3-27

(¢ = ab sin ¢), finding T (11-15)
where ¢ is the smaller angle between the directions of 7 and F when the vectors
are tail to tail. From Fig. 11-10b, we see that Eq. 11-15 can be rewritten as
=i, (11-16)

where F| (= F'sin ¢) is the component of F perpendicular to7. From Fig. 11-10c,
we see that Eq. 11-15 can also be rewritten as

T=r,F,

=5
where r, (= rsin ¢) is the moment arm of F (the perpendicular distance
between O and the line of action of F).

B 35 # i@ 32 Fundamentals of Physics p.303-2

(11-17)

Chapter 11 Rolling,
Torque, and Angular
Momentum

11-4 Torque Revisited
Ll L R 58
e foier 4 2 B

IR R e T

p.303
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® The angular momentum C ofa particle with linear momen-
tum p, mass m, and linear velocity V is a vector quantity
defined relative to a fixed point (usually an origin) as

C=7Xp=m(T X V).
® The magnitude of Cis given by
¢ = rmv sin ¢
=rp, =rmv,
=r p=rmy,
B 36 # i 32 Fundamentals of Physics p.305-1

where ¢ is the angle between 7 and p, p, and v, are
the components of p and V perpendicular to 7, and r| is
the perpendicular distance between the fixed point and
the extension of p.

@ The direction of € is given by the right-hand rule: Position
your right hand so that the fingers are in the direction of 7.
Then rotate them around the palm to be in the direction of p.
Your outstretched thumb gives the direction of T

B 37 % i 32 Fundamentals of Physics p.305-2

z

T(=7xp)

7 (redrawn, with
- tail at origin)

0 5 y
\\%"'
/// <6 b

(a)

Bl 38 # i 432 Fundamentals of Physics p.305-3

0, y

Extension of ;
x

(b)
Figure 11-12 Defining angular momentum. A
particle passing through point A has linear

B 39 # i 32 Fundamentals of Physics p.305-4

Chapter 11 Rolling,
Torque, and Angular
Momentum

11-5 Angular

Momentum
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dl

Tnet = dt
(single particle)

Proof of Equation 11-23

We start with Eq. 11-18, the definition of the angular momentum of a particle:
7= m(7 X V),

where 7 is the position vector of the particle and v is the velocity of the particle.

Differentiating® each side with respect to time ¢ yields

at (A dv  dr g)
—=m|\rX—+—XVv|.
dt dt

11-24
dt ( )

However, dv/dt is the acceleration @ of the particle, and d7/dt is its velocity V.
Thus, we can rewrite Eq. 11-24 as
de
dt

B 40 % i@ 432 Fundamentals of Physics p.307-1

=m(F Xd+ VXV

Now ¥ X ¥ = 0 (the vector product of any vector with itself is zero because the
angle between the two vectors is necessarily zero). Thus, the last term of this
expression is eliminated and we then have
dt —y ) . o
——=m(7 Xd) =T X ma.
dt
We now use Newton'’s second law (Fy., = md) to replace ma with its equal, the
vector sum of the forces that act on the particle, obtaining
de .= o=
——=TF X Fpu = 5(F X F).

11-25
dt ( )

Here the symbol X indicates that we must sum the vector products 7 X F for all
the forces. However, from Eq. 11-14, we know that each one of those vector prod-
ucts is the torque associated with one of the forces. Therefore, Eq. 11-25 tells us that
dt
Thet = dt
This is Eq. 11-23, the relation that we set out to prove.

B 41 # i 432 Fundamentals of Physics p.307-2

Chapter 11 Rolling,
Torque, and Angular
Momentum

11-6 Newton’s Second

Law In Angular Form

After
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Newton’s Second Law
in Angular Form (-~ ,T}u
2z

D Bk kA
TOFE R B

227 2l

p.307

AE R AMF A AR PR RS S -
R A FE20F 2
X o
FRIAEY3IF2EFA4IF I FE 285




RAEE R E e Bkt A < J PR ML S el 3 - g
NRZEe g T EHeEE YA S T e Rt o At 2T 2 e
AR MR JEE AL T LF /W BN w S AT e iR §49-8

§ & AT FE# B3 T COLLISIONS IN TWO DIMENSIONS | # /7 i 2. 4 &
LR RS RN L ES R LR L E O

4

=)

TSR AR AT S BN A5 3 LG § 0 g

PEBEE WG T g0 Sl R RS TS 2R e £ bt

~=i
Ii%
ot
|55

EAoMcf A —AxE > A ZP hT G 2 AEN C B M ARN R 2L

&

4-2-2 #1

<> & F 4 ¢ Steven S.Zumdahl, (Chemical Principles) , 8th Edition[28]
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SRR

H—O—H or O

The structure on the right shows the actual shape of the water molecule, based
on experimental evidence. Other examples of structural formulas are

-—

H—C—H or H

rapf

74

o
T—0—T

Ammonia Methane

In the actual structures on the right, the central atom and the solid lines are
understood to be in the plane of the page. Atoms connected to the central atom
by dashed lines are behind the plane of the page, and atoms connected to the
central atom by wedges are in front of the plane of the page.

B 42 % i 4 Chemical Principles p.31-1

chapter 2 Atoms,
Molecules, and Ions
2.7 Molecules and

Ions

<

H H

i

£ 3

R

B §

i g [

E 5 2

H 3 § —
Figure 2.15 £ £
Space-flling model of the methane ] Figure 2.17

molecule. This type of model shows
both the relative sizes of the atoms in
the molecule and their spatial
relationships.

Figure 2.16
Space-filling models of various
molecules.

Ball-and-stick model of methane.

B 43 % i 4 Chemical Principles p.31-2

p.31
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Figure 4.1

(top) The water molecule is polar.
(bottom) The electrons in the water
molecule are not shared equally
between hydrogen and oxygen. This
can be represented with a colored ma
of electrostatic potential. Red areas
indicate high electron density, and bh
areas represent low electron density.
The colors in between indicate varyin
degrees of electron density.

B 44 ¥ i % Chemical Principles p.86

chapter 4 Types of
Chemical Reactions
and Solution
Stoichiometry

4.1 Water, the

Common Solvent
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(a)

B 45 # i i+ & Chemical Principles p.145-1

Figure 5.12

(a) The Cartesian coordinate axes.

(b) The velocity # of any gas particle
can be broken down into three mutu-
ally perpendicular components, u,, u,,
and u,. This can be represented as a

rectangular solid with sides
u, and body diagonal .
(c) In the xy plane,

2 2 2
U™ T Uy = Uyy”

Uy, Uy, and

by the Pythagorean theorem. Since #,,
and u, are also perpendicular,

T Tl T Tl T

B 46 ¥ i it & Chemical Principles p.145-2

2
Force, = A(TZ—EL’C) = (2mu,) % = Zm%
v 2mu,,®
orcey = ———
v 2mu,?
orce; = ——
2mu,? + 2mu,,* 4 2mu,®  2mu?
Pressure = L L L __L
6L 612
mu?
T 313

5.6 The Kinetic
Molecular Theory of

Gases
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Will not
d collide
2
| o

Length = u,,,

e A2
Volume = d u,,

B 47 % i+ 5 Chemical Principles p.157-1

Figure 5.21
The cylinder swept out by a gas par-
ticle of diameter d.

B 48 # i it & Chemical Principles p.157-2

Any particle with its center outside this cylinder will not be hit by our
particle. Thus our particle “sweeps out” a cylinder of radius d and length
tyy X 1 second during every second of its flight. Therefore, the volume of the
cylinder swept out per second is

V = volume = (7d?) (itay)(1 5)

T N
Area of  Length of
cylinder  cylinder

slice

B 49 # i it & Chemical Principles p.157-3

As the particle travels through this cylinder, the number of collisions de-
pends on the number of gas particles in that volume. To specify the number of
gas particles, we use the number density of the gas N/V, which indicates the
number of gas particles per unit volume. Thus we can write

Number of collisions volume N ) N
= X = =mad U\ —
per second swept out \%4 \%4

_ ,z( 8RT)<E)_512
TTWNamMA\V) " viN ™™
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Water as an Acid and a Base

A substance is said to be amphoteric if it can behave either as an acid or as a
base. Water is the most common amphoteric substance. We see this behavior in
the autoionization of water, which involves the transfer of a proton from one
water molecule to another to produce a hydroxide ion and a hydronium ion:

; ./—H\ ; . + . -
0+ O —— O, + [ZO—H}
P 21N X

H H H HgH

In this reaction one water molecule acts as an acid by furnishing a proton, and
the other acts as a base by accepting the proton. This reaction also can be

represented as follows:
+ -
® P @+ 9

B 51 4 id it & Chemical Principles p.202
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Figure 12.1

Electromagnetic radiation has pscillat-
ing electric (E) and magnetic (H)
fields in planes perpendicular to each
other and to the direction of
propagation.

B 53 4 i€ it & Chemical Principles p.438-2
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Figure 12.15
The spherical polar coordinate system.
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In the spherical polar coordinate system, the wave function ¥(r, 6, ¢) can
be written as a product of one function depending on r, one depending on 6,
and one depending on ¢:

U(r, 0, ¢) = R(r)O(0)D(¢)

This separation of variables allows an exact solution to the Schrodinger
equation

Hi = Er

for the hydrogen atom.

Bl 55 # i it & Chemical Principles p.461-2
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x x x
2, 2, 2.
(@ (b)
Figure 12.19
Representation of the 2p orbitals. (a) The electron probability distribution for a 2p orbital. Generated from a pro-
gram by Robert Allendoerfer on Project SERAPHIM disk PC 2402; reprinted with permission. (b) The boundary
surface representations of all three 2p orbitals. Note that the signs inside the surface indicate the phases (signs) of
the orbital in that region of space.
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Figure 12.21

Representation of the 3d orbitals. (a) Electron density plots of selected 3d orbitals. Generated from a program by

Robert Allendoerfer on Project SERAPHIM disk PC 2402; reprinted with permission. (b) The boundary surfaces of

all five 3 orbitals, with the signs (phases) indicated.
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Figure 12.22
Representation of the 4f orbitals in terms of their boundary surfaces.
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. chapter 12 Quantum | p.
«—2r
Mechanics 490
and Atomic Theory
Figure 12.37
The radius of an atom () is defined
as half the distance between the nuclei
in a molecule consisting of identical ..
B 12.15 Periodic
atoms.
B 59 ¥ i 4 Chemical Principles p.490 Trends in Atomic
Properties
RS ehE e (r) w
Zadiplk B3 2
NS F PR3 ﬂf‘?‘
2. pEgpa- X o
Chapter 13 Bonding: | p.
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Figure 14.3
The “native” 25 and three 2p atomic orbitals characteristic of a free carbon atom are combined to form a new set of
four sp? orbitals. The small lobes of the orbitals are usually omitted from diagrams for clarity.

B 62 # i 5 Chemical Principles p.557-1

i 7
x x
givesa
5 5 tetrahedral

arrangement

The linear combinations of the 2s and 2p orbitals that give the four sp?
hybrid orbitals are listed below:

& =316) + @) + () + ()]
62 =36 + @) — () — ()]
b3 =316 — @) + () — ()]
¢4 =316 = () — () + ()]

where (s) and (p) represent 2s and 2p atomic orbital functions, and where the
factor of 3 is present to satisfy the boundary condition that the total probabil-
ity is 1 for each orbital. Each of the functions ¢y, ¢,, ¢3, and ¢4 represents a
separate sp* hybrid orbital.

Bl 63 4 i€ it & Chemical Principles p.557-2
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Figure 14.6

The tetrahedral set of four sp? orbitals
on the carbon atom is used to share
electron pairs with the four 1s orbitals
of the hydrogen atoms to form the
four equivalent C—H bonds. This
accounts for the known tetrahedral
structure of the CHs molecule.

B 64 # i it 5 Chemical Principles p.558-1

Figure 14.7
The nitrogen atom in ammonia is sp?

hybridized.
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Number of Arrangement Hybridization
Effective Pairs of Pairs Required

180°
2 Linear sp K p J 9

3 ‘ Trigonal sp? ¢
planar
120°

4 Tetrahedral  sp3

Trigonal dsp?
bipyramidal

Octahedral ~ d2sp3
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Unit cell Lattice Space-filling unit cell Example

Polonium
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Face-centered cubic

Figure 16.9
Three cubic unit cells and the corresponding lattices. Note that only parts of spheres on the corners and faces of the
unit cells reside inside the unit cell, as shown by the cutoff versions.

B 68 # i it & Chemical Principles p.657-2

(a) aba — Closest packing

Side view

B 69 # i 5 Chemical Principles p.662-1
Figure 16.13
The closest packing arrangement of
uniform spheres. In each layer, a given
sphere is surrounded by six others.
(a) aba packing: The second layer is
like the first, but it is displaced so that
each sphere in the second layer occu-
pies a dimple in the first layer. The
spheres in the third layer occupy dim-
ples in the second layer so that the
spheres in the third layer lie directly
over those in the first layer (aba).
(b) abc packing: The spheres in the
third layer occupy dimples in the sec-
ond layer so that no spheres in the
third layer lie above any in the first
layer (abc). The fourth layer is like the
first.

B 70 # i it & Chemical Principles p.662-2
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Side view

Top view Unit cell

Atom in third layer
lies over atom in
first layer.

B 71 # i i+ & Chemical Principles p.663-1

An atom in every
fourth layer lies
over an atom in
the first layer. hep

Figure 16.15 Figure 16.16

‘When spheres are packed in the abc arrangement, the unit cell is face- The indicated sphere has 12 equivalent

centered cubic. To make the cubic arrangement easier to see, the vertical nearest neighbors.

axis has been tilted as shown.

B 72 # i it 8§ Chemical Principles p.663-2

Unit cell

(a) (b)

Figure 16.17

The net number of spheres in a face-centered cubic unit cell. (a) Note that the sphere on a
corner of the colored cell is shared with 7 other unit cells. Thus § of such a sphere lies within
a given unit cell. Since there are 8 corners in a cube, there are 8 of these § pieces, the equiva-
lent of 1 net sphere. (b) The sphere on the center of each face is shared by two unit cells, and
thus each unit cell has 1 of each of these types of spheres. There are 6 of these 1 spheres,
yielding 3 net spheres. (c) Thus the face-centered cubic unit cell contains 4 net spheres.
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Center of
tetrahedral
hole

16.7 Ionic Solids

(a)
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Tetrahedral

f2=e+ e = (2R?

» =2 v oo,
Thus e=V2R Hole = L"J s ﬁ.’? ®
Now we express the body diagonal b in terms of f and e:
B2 =f2+ e = (2R + (V2 R)?
==+ e¥= (2R) -+ { ) el ,Pf ZUN
which leads to b=V6R

Now the distance from the center of the body diagonal to the corner of s}l-’r _l;"? ﬁ’;’ (.’L e FFB %E o
the cube (b/2) is

o ,:\/ngR: 1.225R — R = 0.225R

Thus we have shown that in a closest packed structure a tetrahedral hole has
a radius that is 0.225 times the radius of the packed spheres.
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7 ] 6 49 0.315511 7 | =8 64 | 0.668654
8 | 17 49 0.315511 8 | 18 62 0.538185
o | 13 46 0.138589 9 | 4 60 | 0407716
10 | * 44 0.020641 | | 10 | 15 60 | 0407716
1 | *10 41 -0.1563 THEE s4 | 0016309
12 | 14 39 -0.2742 12| 1 53 -0.0489
13| s 36 -0.4512 13 | *1 53 -0.0489
14 | *12 35 -0.5101 14 *13 53 -0.0489
15 | 16 35 -0.5101 15 | *7 51 -0.1794
16 | 3 32 -0.687 16 19 46 -0.5056
17 | 7 27 -0.9819 17 | *12 35 -1.2231
18 | 15 24 -1.1588 18 | 17 30 -1.5493
19 | 19 17 -1.5717 19 | 16 26 -1.8103
20 20 17 | -15717 MIEHE 17 -2.3974
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109 # & : 110 # & :

BAE IR | EHI%) | zAKk BAE MR | FHI%) | zrk
1 1 79 1355177 1 1 84 2.392713
2 | 14 78 1.293438 2 *7 81 2.240311
3 3 76 1.169959 3 14 70 1.681503
4 | *12 76 1.169959 4 3 50 0.665489
5 | *8 72 0.923002 5 5 41 0.208283
6 | 15 69 0.737784 6 *8 41 0.208283
9 | *11 62 0.305609 9 *9 34 -0.1473
10 | 4 61 0.24387 10 4 31 -0.2997
11| 6 61 0.24387 11 | *13 31 -0.2997
12 | *10 54 -0.1883 12 2 30 -0.3505
13 | 16 53 -0.25 13 | *11 27 -0.5029
14 | 20 48 -0.5587 14 | 18 26 -0.5537
15 | 7 46 -0.6822 15 | *12 23 -0.7061
16 2 \ 43 -0.8674 16 | *10 22 -0.7569
17 | *9 42 -0.9292 17 | 17 22 -0.7569
18 | 17 35 -1.3614 18 20 21 \ -0.8077
19 18 33 -1.4848 19 6 15 -1.1125
20 | 19 21 -2.2257 20 | 16 13 -1.2141
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111 & & :

PR | AR | EHE%) | 24Kk
1 *8 60 1.462459
2 4 57 1.292625
3 7 57 1.292625
4 18 55 1.179403
5 5 53 1.06618
6 6 48 0.783123
7 13 46 0.669901
8 2 40 0.330233
10 1 29 -0.2925
11 *12 21 -0.7454
12 14 21 -0.7454
13 *10 20 -0.802
14 *9 19 -0.8586
15 16 18 -0.9152
16 15 16 -1.0284
17 3 12 -1.2549
18 17 5 -1.6512
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