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äärtu
sed

ja
p
easu

u
n
ad

.

5.
J
o
on

istad
a
m
ateriaaln

e
ja

ru
u
m
ilin

e
d
eform

atsio
on

iellip
soid

.

6.
E
lem

en
taark

u
u
b
i
servad

e
ja

d
iagon

aalid
e
p
iken

em
isko

efi
tsen

d
id
,
su
h
telised

p
i-

ken
em

ised
ja

p
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ü
s

7

II)
S
am

ah
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ü
s

8

X
K
,k
=



...
...

...

...
...

...

...
...

...



x
k
,K

=



...
...

...

...
...

...

...
...

...



(12)

3
a
.
C
a
u
ch

y
D
T

c
k
l
=

X
K
,k X

K
,l

c
11

=
(X

1
,1 )

2
+
(X

2
,1 )

2
+
(X

3
,1 )

2
=

...

c
22

=
(X

1
,2 )

2
+
(X

2
,2 )

2
+
(X

3
,2 )

2
=

...

c
33

=
(X

1
,3 )

2
+
(X

2
,3 )

2
+
(X

3
,3 )

2
=

...

c
12

=
c
21

=
X

1
,1 X

1
,2
+
X

2
,1 X

2
,2
+
X

3
,1 X

3
,2
=

...

c
23

=
c
32

=
X

1
,2 X

1
,3
+
X

2
,2 X

2
,3
+
X

3
,2 X

3
,3
=

...

c
13

=
c
31

=
0

[c
k
l ]
=



1
0

0

0
1+

A
2

(1−
A

2)
2

−
2A

(1−
A

2)
2

0
−

2A
(1−

A
2)

2
1+

A
2

(1−
A

2)
2


(13)



D
e
fo
rm

a
tsio

o
n
i
a
n
a
lü
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=
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=
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=
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≡
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=
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=
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ü
s

1
1

i)
P
e
a
su

u
n
d

N
1 .

P
eav

äärtu
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=
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+
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+
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=
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⇒
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=
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P
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p
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=
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p
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=
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=
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ü
d
,
et

N
3
=

(

0,±
1√2
,∓

1√2

)

.
(28)

 X
2

I2

N
1

N
3

I3

 X
3

N
2

I1
 X

1

J
o
on

is
3:

G
reen

i
d
eform

atsio
on

iten
sori

C
K
L
p
easu

u
n
ad

(p
eavek

torid
N

1
ja

N
3

asu
vad

X
2 −

X
3
tasan

d
il).

V
alem

ite
(23)–(28)

p
õh
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äe

kolm
ik
.
N
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ö
ö
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u
,
seega

β
O
A
=

0.

2
)
S
erv

O
C

(v
t.
jo
on

is
6),

β
O
C
=

26,5651

O
C

=
(0,1,0)d

X
,
O
C

′
=

(0,1,A
)d
X
,
∣∣O

C
∣∣

=
d
X
,
∣∣O

C
′
∣∣

=
√

1
+
A

2d
X
.

(i)
läb

i
d
eform

eeru
n
u
d
k
u
u
b
i
geom

eetria,

cos
β
O
C
=

∣∣O
C
∣∣

∣∣O
C

′
∣∣

=
0.89443,

β
O
C
=

26,5651.
(48)

(ii)
läb

i
algse

k
u
u
b
i
ja

d
eform

eeru
n
u
d
k
u
u
b
i
servasih

iliste
vek

torite
skalaarkor-

ru
tisecos

β
O
C
=

O
C
·O

C
′

∣∣O
C
∣∣·

∣∣O
C

′
∣∣

=
0.89443,

β
O
C
=

26,5651.
(49)



D
e
fo
rm

a
tsio

o
n
i
a
n
a
lü
ü
s

2
5

3
)
S
erv

O
D
,
β
O
D
=

26,5651

4
)
D
iagon

aal
O
B
,
β
O
B
=

19,4712

O
B

=
(1,1,0)d

X
,
O
B

′
=

(1,1,A
)d
X
,
∣∣O

B
∣∣

=
√
2d
X
,
∣∣O

B
′
∣∣

=
√

2
+
A

2d
X
.

läb
i
d
eform

eeru
n
u
d
k
u
u
b
i
geom

eetria,

cos
β
O
B
=

∣∣O
B
∣∣

∣∣O
B

′
∣∣

=
0.89443,

β
O
B
=

26,5651.
(50)

5
)
D
iagon

aal
O
E
,
β
O
E
=

19,4712

6
)
D
iagon

aal
O
F
,
β
O
F
=

10,025

7
)
D
iagon

aal
O
G
,
β
O
G
=

0

D
e
fo
rm

a
tsio

o
n
i
a
n
a
lü
ü
s

2
6

6
d
.
A
lg
se

tä
isn

u
rg

a
m
u
u
t
X

2 −
X

3
ta
sa
n
d
is

—
n
ih
e
.
O
n

selge,
et

teljega
X

1
p
aralleeln

e
k
u
u
b
i
serv

d
eform

atsio
on

i
k
äigu

s
ei

p
öörd

u
n
in
g
servad

,
m
is

on
p
aralleelsed

X
2
ja

X
3
teljega

p
öörd

u
vad

n
u
rga

β
=

arctan
A

v
õrra

(jo
on

is
6).

L
eiam

e
X

2
ja

X
3
telje

vah
elise

täisn
u
rga

m
u
u
d
u
.

Γ
(2,3)

=
π2
−
ϑ
(2,3)

=
2β

=
2
arctan

A
.

(51)

S
eega

A
=

1/2
korral

Γ
(2,3)

=
2
arctan

0,5
=

53,13 ◦.

T
eiselt

p
o
olt

valem
i
(3.81)

p
õh

jal

cos
ϑ
(2,3)

=
C

23
√
C

22 C
33

=
2A

1
+
A

2
(52)

ja
valem

i
(51)

p
õh

jal
sin

Γ
(2,3)

=
cos

ϑ
(2,3) .

K
u
i
A

=
1/2,

siis
sin

Γ
=

4/5
ja

Γ
=

53,13 ◦.



D
e
fo
rm

a
tsio

o
n
i
a
n
a
lü
ü
s

2
7

J
o
on

is
6:

A
lgse

täisn
u
rga

m
u
u
tu
s.

7
.
P
ö
ö
rd

e
te
n
so

r
R

k
K
=

n
k
α N

α
K

p
öörab

G
reen

i
d
eform

atsio
on

iten
sori

p
easu

u
-

n
ad

N
α
C
au

ch
y
’
d
eform

atsio
on

iten
sori

p
easu

u
n
d
ad

ek
s
n
α .

A
n
tu
d
ju
h
u
l
p
easu

u
n
-

d
ad

e
n
α
ja

N
α
avald

ised
ü
h
tivad

,
st.,

n
1
=

N
1
=

(0,±
1√2 ,±

1√2 ),
n
2
=

N
2
=

(±
1,0,0)

ja
n
3
=

N
3
=

(0,±
1√2 ,∓

1√2 ).

S
eega

k
u
i
valim

e
p
easu

u
n
d
ad

ek
s

n
1
=

N
1
=

(0,
1√2 ,

1√2 ),
n
2
=

N
2
=

(1,0,0)
ja

n
3
=

N
3
=

(0,
1√2 ,−

1√2 ),

siis
p
öörd

eten
sor

R
k
K
=

δ
k
K
.

(53)

D
e
fo
rm

a
tsio

o
n
i
a
n
a
lü
ü
s

2
8

K
u
i
aga

valid
a

n
1
=

−
N

1
=

−
(0,

1√2 ,
1√2 ),

n
2
=

N
2
=

(1,0,0)
ja

n
3
=

−
N

3
=

(0,−
1√2 ,

1√2 ),

siis
saam

e
h
o
op

is
teistsu

gu
se

p
öörd

eten
sori

—

R
k
K
=



1
0

0
0

−
1

0
0

0
−
1



.
(54)

8
.
G
re
e
n
i
d
e
fo
rm

a
tsio

o
n
ite

n
so

ri
C

K
L
in
v
a
ria

n
d
id
.

I
C
=

C
1
+
C

2
+
C

3
=

.................................
=

3
+
2A

2,

II
C
=

C
1 C

2
+
C

2 C
3
+
C

3 C
1
=

........................
=

3
+
A

4,

III
C
=

C
1 C

2 C
3
=

....................................
=

(1−
A

2)
2.

(55)

K
u
i
A

=
1/2,

siis
I
C
=

7/2,
II

C
=

49/16
ja

III
C
=

9/16.


