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1 ��D)E2�>℄X('{#℄>
���.#℄X(�>℄ (#℄) X(}R(&Q6C�W [7,8]. �2*tR�[u)|kn|ÆCXT�3��Go�>
6|�$
1990 i�>y!t� Stefan Hilger $*C PhD WFA�CL�� (time scales) �W -|kGo�>
�'C6|XT [1]. ����SMDtX(C�z�"��!
�/!
�t�Px3e�n|ÆC���t�dv����W}'&C:7X(N�ACu)�I�Pm^�YiN?X(CsI℄N�W�/k>℄X(�WC	/���sIb&xY℄ C`!i�N+Cu)�Li℄NCCx!℄��x+U�L4u� ACxC(8m�H,��KCxC
Æ�5��=Lv6t*C�wtG��Fu)m^��YiN?MDtQ6CLi�p�.W����Sm^YiN?MDtQ6C�&fC��C|^$����S<&�m^YiN?Q6sI℄<C`J&��#adJ&�NGo�>
X(�&fCC6|���N��Go�>
X(�zC9v�Pxn^��Æ���
2 �V�nS^l.7!|!CL��|^��ACCxi<�+^gjCL���L�C1a3�"� [2].℄� 2.1 � p ∈ R, &L�7!|!

ep(t, s) = exp
(∫ t

s

ξµ(τ)(p(τ))∆τ
)
, ∀ s, t, τ ∈ T.�E 2006 h 12 � 13 ��<�2007 h 12 � 8 ��<jei�



1o )=�V$Z�k\��WgL=O4A�$dA 73℄� 2.2 � p ∈ R, &|�YiX(
y∆ = p(t)y (1)%C�wC�℄g 2.1 � p ∈ R, &

(i) e0(t, s) ≡ 1, ep(t, t) ≡ 1;
(ii) ep(σ(t), s) = (1 + µ(t)p(t))ep(t, s);
(iii) ep(t, s)ep(s, r) = ep(t, r);
(iv) ep(t, s) = 1

ep(s,t) = e⊖p(s, t);

(v) |ep(t, s)| = exp
( ∫ t

s

Log |1+µ(τ)p(τ)|
µ(τ) ∆τ

)
.℄g 2.2  (1) �w�sL t0 ∈ T, y0 ∈ R, & y(t) = y0ep(t, t0) �

y∆ = p(t)y, y(t0) = y0 (2)CYP,5I0C�|��℄g 2.3 P p ∈ R, t0 ∈ T, x0 ∈ R, &
x∆ = −p(t)xσ, x(t0) = x0 (3)CYP,5I0�|�C x(t) = x0e⊖p(t, t0).℄g 2.4  (3) ��wC�P t0 ∈ T, x0 ∈ R, &

x∆ = −p(t)xσ + f(t), x(t0) = x0 (4)CYP,5I0�|�C
x(t) = x0e⊖p(t, t0) +

∫ t

t0

e⊖p(t, τ)f(τ)∆τ = e⊖p(t, t0)
[
x0 +

∫ t

t0

e⊖p(t0, τ)f(τ)∆τ
]
.℄g 2.5  (3) ��wC�P t0 ∈ T, y0 ∈ R, &

y∆ = p(t)y + f(t), y(t0) = y0 (5)CYP,5I0�|�C
y(t) = y0ep(t, t0) +

∫ t

t0

ep(t, σ(τ))f(τ)∆τ = ep(t, t0)
[
y0 +

∫ t

t0

ep(t0, σ(τ))f(τ)∆τ
]
.℄� 2.3 � p ∈ Crd, µp2 ∈ R, &K[L���|!

cosp =
eip + e−ip

2
, sinp =

eip − e−ip

2i
.℄g 2.6 P p ∈ Crd, µp2 ∈ R, &

cos∆p = −p sin p, sin∆
p = p cos p, cos2p + sin2

p = eµp2 .CLu)m^��YiN?MDtX(C�&fC��T1TQ6
x∆ = λx, (6)



74 � � � q q � 31-qA λ ∈ R �ZM$!�qYP,5 x(t0) = x0 C2�C x(t) = x0eλ(t, t0).℄g 2.7 [3] N�Q6 (6) ��S�W	
(1) : λ > 0 ���: λ < 0 x µ = lim inf

t→+∞
µ(t) > − 2

λ
> 0 �� lim

t→+∞
|x(t)| = ∞;

(2) : λ < 0 x µ = lim sup
t→+∞

µ(t) < − 2
λ

< ∞ �� lim
t→+∞

|x(t)| = 0.

3 jhlWy}��vp[a{s (T)�F1T�� T SCQ�YiQ6
{

x∆ = ax + by,

y∆ = cx + dy,
(7)qA a, b, c, d ∈ R, X = (x, y)T , A ∈ R (∀ t ∈ T, I + Aµ(t) 3fx�+Go),

A =

[
a b
c d

]
.U� x(0) = y(0) = 0 �Q6 (7) C��CLu)Q6 (7) C�&i�S^1T�� T,

sup T = +∞.m,Yi7!AC	��W32�4$Zs�+- T , �� J = TAT−1, J C�:�Jb�P X̃ = (x̃, ỹ)T , S7� X̃ = TX(X = T−1X̃), � X∆ = AX , � X̃∆ = TX∆ =

TAX = TAT−1X̃ = JX̃. ��Q6 (7) �C
X̃∆ = JX̃ (8)�Yi��C�W32��Jb J C��Q6 (7) +- A C/.mCz7.L�/.X(C λ2 + pλ + q = 0, qA p = −(a + d), q = ad − bc, λ1, λ2 C+- A C/.m

(λ1 =
−p+

√
p2−4q

2 , λ2 =
−p−

√
p2−4q

2 .) : µ(t) 6= 0 ���	 (i) q 6= p

µ(t) − 1
µ2(t) ; (ii)

q 6= 0, & λi ∈ R x λi 6= 0, i = 1, 2.℄g 3.1 : p2 − 4q ≥ 0 ��Q6 (8) 3e�IBz7	
(1) Q6C {

x̃△ = λ1x̃,

ỹ△ = λ2ỹ,
(9)YP,5 x̃(t0) = x̃0, ỹ(t0) = ỹ0 C2�C

x̃(t) = x̃0eλ1
(t, t0), ỹ(t) = ỹ0eλ2

(t, t0). (10)

(2) Q6C {
x̃△ = λx̃,

ỹ△ = x̃ + λỹ,
(11)qA λ = − p

2 , qYP,5 x̃(t0) = x̃0, ỹ(t0) = ỹ0 C2�C
x̃(t) = x̃0eλ(t, t0), ỹ(t) = eλ(t, t0)

(
ỹ0 + x̃0

∫ t

t0

1

1 + λµ(τ)
∆τ

)
. (12)



1o )=�V$Z�k\��WgL=O4A�$dA 75� �L� 2.2, �}z7 (1) � (2) A x̃(t) C2��S^9k}�z7 (2) A ỹ(t)C2��
ỹ(t) =eλ(t, t0)[ỹ0 + x̃0

∫ t

t0

eλ(t0, σ(τ))eλ(τ, t0)∆τ ]

=eλ(t, t0)[ỹ0 + x̃0

∫ t

t0

1

eλ(σ(τ), t0)
eλ(τ, t0)∆τ ]

=eλ(t, t0)[ỹ0 + x̃0

∫ t

t0

1

(1 + µ(τ)p(τ))eλ(τ, t0)
eλ(τ, t0)∆τ ]

=eλ(t, t0)(ỹ0 + x̃0

∫ t

t0

1

1 + λµ(τ)
∆τ).1��℄g 3.2 q > 0, p2 − 4q > 0 (I/.mC3~�m), 2�Q6 (8) C (9).

(i) � p < 0, � p > 4
µ
, q > 2p

µ
− 4

µ2 , & lim
t→+∞

|x̃(t)| = ∞, lim
t→+∞

|ỹ(t)| = ∞.

(ii) � 0 < p < 4
µ
, q > 2p

µ
− 4

µ2 ,� p > 0x µ ≡ 0,& lim
t→+∞

∣∣x̃(t)
∣∣ = 0, lim

t→+∞
|ỹ(t)| = 0.

(iii) � p > 0, q < 2p
µ
− 4

µ2 x q < 2p
µ
− 4

µ2 , & lim
t→+∞

|x̃(t)| = 0, lim
t→+∞

|ỹ(t)| = ∞.� (i) : p < 0 �� λ1 > λ2 > 0, �L� 2.7 � lim
t→+∞

|x̃(t)| = ∞, lim
t→+∞

|ỹ(t)| = ∞.: p > 4
µ
, q > 2p

µ
− 4

µ2 ��� q > 2p
µ

− 4
µ2 � 0 < p2 − 4q < (p − 4

µ
)2, "� p > 4

µ
,� −p +

√
p2 − 4q < − 4

µ
. �C p > 0, )� λi < 0, r µ > − 2

λ1
, ��C λ1 > λ2, )�

µ > − 2
λ2

, �L� 2.7 � lim
t→+∞

|x̃(t)| = ∞, lim
t→+∞

|ỹ(t)| = ∞.

(ii) : q > 2p

µ
− 4

µ2 ��0 < p2−4q < (p− 4
µ
)2,��C p < 4

µ
,)� −p−

√
p2 − 4q > − 4

µ
,: p > 0��λ2 < λ1 < 0,r µ < − 2

λ2
< − 2

λ1
,�L� 2.7, lim

t→+∞
|x̃(t)| = 0, lim

t→+∞
|ỹ(t)| = 0.: µ ≡ 0 x λ2 < λ1 < 0 ��� (10) � lim

t→+∞
|x̃(t)| = 0, lim

t→+∞
|ỹ(t)| = 0.

(iii) � q < 2p

µ
− 4

µ2 , � p2 − 4q > (p − 4
µ
)2, P p2 − 4q > 0, r −p −

√
p2 − 4q < − 4

µ
,x� p > 0, � λ2 < λ1 < 0, 3P�= µ > − 2

λ2
, � q < 2p

µ
− 4

µ2 , � p2 − 4q > (p − 4
µ
)2,� p2 − 4q > 0, � −p +

√
p2 − 4q > − 4

µ
, P λ1 < 0, r 0 < µ < − 2

λ1
< ∞, �L� 2.7, �

lim
t→+∞

|x̃(t)| = 0, lim
t→+∞

|ỹ(t)| = ∞. 1��℄g 3.3 q < 0, p2 − 4q > 0(I/.mC�~�m), 2� λ1 > 0 > λ2, Q6 (8) C
(9). lim

t→+∞
|x̃(t)| = ∞, 2<

(i) � q < 2p

µ
− 4

µ2 , & lim
t→+∞

|ỹ(t)| = ∞.

(ii) � p < 4
µ
, q > 2p

µ
− 4

µ2 , � µ ≡ 0, & lim
t→+∞

|ỹ(t)| = 0.� �C λ1 > 0, �L� 2.7, � lim
t→+∞

|x̃(t)| = ∞.

(i) � q < 2p

µ
− 4

µ2 ,� p2−4q > (p− 4
µ
)2,"�C p2−4q > 0,)� −p−

√
p2 − 4q < − 4

µ
,P λ2 < 0, r µ > − 2

λ2
> 0, �L� 2.7, � lim

t→+∞
|ỹ(t)| = ∞.

(ii) � q > 2p

µ
− 4

µ2 , � p2 − 4q < (p− 4
µ
)2, ��C p < 4

µ
, )� −p−

√
p2 − 4q > − 4

µ
,r 0 < µ < − 2

λ2
< ∞, �L� 2.7, � lim

t→+∞
|ỹ(t)| = 0. : µ ≡ 0 x λ2 < 0 ��� (10) �
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lim

t→+∞
|ỹ(t)| = 0. 1��℄g 3.4 q > 0, p2 − 4q = 0(/.mCCm).:Q6 (8) Cz (9) �� λ = λ1 = λ2 = − p

2 ,

(i) � p < 0, � p > 4
µ
, & lim

t→+∞
|x̃(t)| = ∞, lim

t→+∞
|ỹ(t)| = ∞.

(ii) � 0 < p < 4
µ
, � p > 0 x µ ≡ 0, & lim

t→+∞
|x̃(t)| = 0, lim

t→+∞
|ỹ(t)| = 0.:Q6 (8) Cz (11) ��

(i) � p < 0 x µ < ∞, � p > 4
µ
x µ < ∞, & lim

t→+∞
|x̃(t)| = ∞, lim

t→+∞
|ỹ(t)| = ∞.

(ii) � 0 < p < 4
µ
x lim

t→+∞

∫ t

t0

1
1+λµ(τ)∆τ < ∞, � p > 0 x µ ≡ 0, & lim

t→+∞
|x̃(t)| = 0,

lim
t→+∞

|ỹ(t)| = 0.� :Q6Cz7 (9) ��
(i) �C p < 0, )� λ > 0, �L� 2.7, � lim

t→+∞
|x̃(t)| = ∞, lim

t→+∞
|ỹ(t)| = ∞. �

p > 4
µ
, � λ < 0 x µ > − 2

λ
> 0, �L� 2.7, � lim

t→+∞
|x̃(t)| = ∞, lim

t→+∞
|ỹ(t)| = ∞.

(ii) �C 0 < p < 4
µ
, )� µ < − 2

λ
, �L� 2.7, � lim

t→+∞
|x̃(t)| = 0, lim

t→+∞
|ỹ(t)| = 0.: µ ≡ 0 x λ < 0 ��� (10), � lim

t→+∞
|x̃(t)| = 0, lim

t→+∞
|ỹ(t)| = 0.:Q6Cz7 (11) ��

(i) : p < 0 �� λ > 0 x lim
t→+∞

∫ t

t0

1
1+λµ(τ)∆τ > lim

t→+∞

∫ t

t0

1
1+λµ

∆τ , � µ < ∞,& lim
t→+∞

|ỹ0 + x̃0

∫ t

t0

1
1+λµ

∆τ | = ∞. r lim
t→+∞

|ỹ0 + x̃0

∫ t

t0

1
1+λµ(τ)∆τ | = ∞. �L� 2.7,� lim

t→+∞
|x̃(t)| = ∞, lim

t→+∞
|ỹ(t)| = ∞. �C p > 4

µ
, )� λ < 0 x 1 + λµ < −1, 3P 1 + λµ < −1, � λ < 0, � lim

t→+∞

∫ t

t0

1
1+λµ(τ)∆τ < lim

t→+∞

∫ t

t0

1
1+λµ

∆τ , � µ < ∞, &
lim

t→+∞
[ỹ0 + x̃0

∫ t

t0

1
1+λµ

∆τ ] = −∞. r lim
t→+∞

|ỹ0 + x̃0

∫ t

t0

1
1+λµ(τ)∆τ | = ∞. �L� 2.7, �

lim
t→+∞

|x̃(t)| = ∞, lim
t→+∞

|ỹ(t)| = ∞.

(ii) �L� 2.7, � lim
t→+∞

|x̃(t)| = 0, lim
t→+∞

|ỹ(t)| = 0. 1��℄g 3.5 : p2 − 4q < 0 �� λ1,2 = α ± βi. 2�Q6 (8) C
{

x̃△ = αx̃ + βỹ,

ỹ△ = −βx̃ + αỹ,
(13)qA α = − p

2 6= 0,  p 6= 2
µ
x p 6= 2

µ
, & α ∈ R, ��"! r, θ, � (13) ��C

{
r△ = αr,

θ△ = −β,
(14)3PYP,5 r(t0) = r0 6= 0, θ(t0) = θ0 C2�C

r = r0eα(t, t0), θ = −β(t − t0) + θ0. (15)
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x̃ = r cos r

rσ

(θ, θ0),

ỹ = r sin r

rσ

(θ, θ0)
.P u = r

rσ x µu2 ∈ R, �L� 2.6, �
x̃x̃△ + ỹỹ△ = rr∆eµu2 , x̃ỹ△ − ỹx̃△ = rrσ r

rσ
eµu2(θ, θ0)θ

∆ = r2eµu2θ∆.� (13) 7����*� (13) ��C (14), �L� 2.2, 2��1�1��℄g 3.6 q > 0, p2 − 4q < 0 (IoU`/.mx�!ZM), 2�Q6 (8) C (14).

(i) � p < 0, � p > 4
µ
, & lim

t→+∞
|r(t)| = ∞.

(ii) � 0 < p < 4
µ
, � p > 0 x µ ≡ 0, & lim

t→+∞
|r(t)| = 0.� (i) �C p < 0, )� α > 0, �L� 2.7, � lim
t→+∞

|r(t)| = ∞.�C p > 4
µ
, )� α < − 2

µ
, #P µ > − 2

α
> 0, �L� 2.7, � lim

t→+∞
|r(t)| = ∞.

(ii) �C 0 < p < 4
µ
,)� α > − 2

µ
,3P µ < − 2

α
< ∞,�L� 2.7,� lim

t→+∞
|r(t)| = 0.: µ ≡ 0 x λ < 0 ��� (15), � lim

t→+∞
|r(t)| = 0. 1��℄g 3.7 q > 0, p = 0 (/.mCoU1lm), 2�Q6 (8) C (14), qA α = 0, &xY�EpC�rM�HL�8��&HL�

4 jhlWy}��vp[a{s (T = hZ, h > 0)�C T = hZ, h > 0, )� µ ≡ h, h > 0. 2�K[%Q6 (7) C h #℄X(������=C�W�3�℄z7.W�=	℄g 4.1 q > 0, p2 − 4q > 0(I/.mC3~�m).

(i) : p < 0 �� (x̃, ỹ) (K t C'�P~�M|�
(ii) : 0 < p < 2

h
, q > p

h
− 1

h2 �� (x̃, ỹ) (K t C'�P~� 0.

(iii) : 1
h

< p < 3
h
, 2p

h
− 4

h2 < q < p

h
− 1

h2 �� (x̃, ỹ) (K t C'��T�~� 0, OT�5��IMx~� 0.

(iv) : 2
h

< p < 4
h
, q > p

h
− 1

h2 , q > 2p
h
− 4

h2 �� (x̃, ỹ) (K t C'�5��I~�
0 M�

(v) : p > 2
h
, 0 < q < p

h
− 1

h2 x q < 2p

h
− 4

h2 �� (x̃, ỹ) (K t C'��T�~�
0, OT�5��IMx~�M|�

(vi) : p > 3
h
, 2p

h
− 4

h2 > q > p

h
− 1

h2 �� (x̃, ỹ) (K t C'��T�5��IMx~� 0, OT�5��IMx~�M|�
(vii) : p > 4

h
, q > 2p

h
− 4

h2 �� (x̃, ỹ) (K t C'�P5��IMx~�M|�� YP,5 x̃(t0) = x̃0, ỹ(t0) = ỹ0 C2�C
x̃(t) =

{
x̃0(1 + λ1h)nt , 1 + λ1h > 0,

(−1)nt x̃0|1 + λ1h|nt , 1 + λ1h < 0,

ỹ(t) =

{
ỹ0(1 + λ2h)nt , 1 + λ2h > 0,

(−1)nt ỹ0|1 + λ2h|nt , 1 + λ2h < 0,

(16)



78 � � � q q � 31-qA nt C t0 � t 3���AICk!���1a���<&�+A1aU�℄g 4.2 q < 0, p2 − 4q > 0(I/.mC�~�m), �Y λ1 > 0 > λ2.

(i) : 0 > q > p
h
− 1

h2 �� (x̃, ỹ) (K t C'��T�~�M|�OT�~� 0.

(ii) : p < 2
h
, p

h
− 1

h2 > q > 2p
h
− 4

h2 �� (x̃, ỹ) ( t '��T�~�M|�OT�5��I~� 0 M�
(iii) : q < 2p

h
− 4

h2 �� (x̃, ỹ) (K t C'��T�~�M|�OT�5��I~�M|M�℄g 4.3 q > 0, p2 − 4q = 0(/.mCCm), 2� λ = λ1 = λ2 = − p

2 , p 6= 2
h
, +�Q6�q2��IB3ez�

(1) �2�C
x̃(t) =

{
x̃0(1 + λh)nt , 1 + λh > 0,

(−1)nt x̃0|1 + λh|nt , 1 + λh < 0,

ỹ(t) =

{
ỹ0(1 + λh)nt , 1 + λh > 0,

(−1)nt ỹ0|1 + λh|nt , 1 + λh < 0.

(17)

(i) : p ≡ 0 �� (x̃, ỹ) $I (x̃0, ỹ0) �)�M�
(ii) : 0 < p < 2

h
��(K t C'� (x̃, ỹ) ~� 0.

(iii) : p < 0 ��(K t C'� (x̃, ỹ) ~�M|�
(iv) : 2

h
< p < 4

h
��(K t C'� (x̃, ỹ) 5��IMx~� 0.

(v) : p > 4
h
��(K t C'� (x̃, ỹ) 5��IMx~�M|�

(2) �2�C
x̃(t) =

{
x̃0(1 + λh)nt , 1 + λh > 0,

(−1)nt x̃0|1 + λh|nt , 1 + λh < 0,

ỹ(t) =





(1 + λh)nt

(
ỹ0 + x̃0

hnt

1 + λh

)
, 1 + λh > 0,

(−1)nt |1 + λh|nt

(
ỹ0 + x̃0

hnt

1 + λh

)
, 1 + λh < 0.

(18)

(i) : p ≡ 0 �� (x̃, ỹ) (K t C'��T�$ x̃0 �)�M�OT�~�M|�
(ii) : p < 0 ��(K t C'� (x̃, ỹ) ~�M|�
(iii) : p > 4

h
��(K t C'� (x̃, ỹ) 5��IMx~�M|�℄g 4.4 q > 0, p2 − 4q < 0 (IoU`/.mx�!ZM),  λ = α ± βi. ST�����=YP,5 r(t0) = r0 6= 0, θ(t0) = θ0 C2�C

r(t) =

{
r0(1 + αh)nt , 1 + αh > 0,

(−1)ntr0|1 + αh|nt , 1 + αh < 0,
θ(t) = −βhnt + θ0. (19)

(i) : p < 0 �� (x̃, ỹ) $|1XpY�?K�I[<vÆ Mx~�M|�
(ii) : 0 < p < 2

h
�� (x̃, ỹ) $|1XpY�?K�I Mx�H��I�

(iii) : 2
h

< p < 4
h
�� (x̃, ỹ) $|1XpY�5��IMx~� 0.

(iv) : p > 4
h
�� (x̃, ỹ) $|1XpY�5��IMx~�M|�Px� β > 0, & (x̃, ỹ) "�, M�� β < 0, & (x̃, ỹ) f�, M�℄g 4.5 q > 0, p = 0 (/.mCoU1lm),  λ = ±βi.
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(i) : β > 0 �� (x̃, ỹ) $��ICAaC3a�R�"�, M�
(ii) : β < 0 �� (x̃, ỹ) $��ICAaC3a�R�f�, M�℄g 4.6 : p 6= 3

h
��

(i) : 0 < p < 3
h
, q > 0, p2 − 4q > 0 x q = 2p

h
− 4

h2 �� (x̃, ỹ) �T�(K t C'�P~� 0, OT�$ ỹ0 � −ỹ0 Ik509�M�
(ii) : 3

h
< p < 4

h
, q > 0, p2 − 4q > 0 x q = 2p
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− 4

h2 �� (x̃, ỹ) �T�(K t C'�5��IMP~� 0, OT�$ ỹ0 � −ỹ0 Ik509�M�
(iii) : p > 4

h
, q > 0, p2 − 4q > 0 x q = 2p

h
− 4

h2 �� (x̃, ỹ) (K t C'��T�$
x̃0 � −x̃0 Ik509�M�OT�5��IMP~�M|�

(iv) : q < 0, p2 − 4q > 0 x q = 2p

h
− 4

h2 �� (x̃, ỹ) (K t C'��T�~�M|�OT�$ ỹ0 � −ỹ0 Ik509�M�
(v) : p2 − 4q = 0, p = 4

h
��+�℄IBz7.W	

(a) Q6C (17) �� (x̃, ỹ) (K t C'�$I (x̃0, ỹ0) � (−x̃0,−ỹ0) Ik509�M�
(b) Q6C (18) �� (x̃, ỹ) (K t C'��T�$ x̃0 � −x̃0 Ik509�M�OT�~�M|�8q^~�0�a59�M�
(vi) : p2 − 4q < 0, p = 4

h
��+�℄IBz7.W	

(a) : β > 0 �� (x̃, ỹ) $��ICAaC3a�R�"�,5��IM�
(b) : β < 0 �� (x̃, ỹ) $��ICAaC3a�R�f�,5��IM�#℄X(�����SMDQ6C/B�: h = 1 ��*�#℄X(��#℄X(C�&fCN�RV	d��SCX(�#℄X(C9v��FG 3 �A: µ(t) = 0, ∀ t ∈ T ��u}:�C>℄X(Cz7�PG 4 ��>
X(Cz7u}G��x�G 3�C�Wyh}|;�)��F�NGo�>
X(�&fCC6|���N���zC9v�
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m
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8 1 4X L �� q = 2p

µ
− 4

µ2 ; 4X m �� q = 2p

µ
− 4

µ2 ; [S] �� lim
t→+∞

|x̃(t)| = 0, lim
t→+∞

|ỹ(t)| = 0;

[Un.S] �� lim
t→+∞

|x̃(t)|, lim
t→+∞

|ỹ(t)| :��zjBL{���LS�K��P5B�%eB�9
q > 0, p2 − 4q = 0 ��JZ!0SP5B (9) By6�

5 ��K[1T|</�CEp�� T =
∞⋃

k=0

[k(l + m), k(l + m) + l], qA l, m �0�!�



80 � � � q q � 31-
k ∈ N. +B��eq_�N� AmOZ$n�CV\�B��^8*C�b���JRAJQ�JJCf���D�"� [2,3]. qEpC T = l + m, graininess |!C

µ(t) =






0, t ∈
∞⋃

k=0

[k(l + m), k(l + m) + l),

m, t ∈
∞⋃

k=0

{k(l + m) + l}.+� lim
t→+∞

exp
( ∫ t

t0

Log|1+λiµ(τ)|
µ(τ) ∆τ

)
= lim

k→+∞
exp

[
k(λil + Log |1 + λim|)

]
, µ = m, µ = 0.
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po

Un.S[ ]
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[S]
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8 2 4X m �� q = 2p
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h2 ; 9 q > 0, p2 − 4q = 0 ��JZ!0SP5B (18) By6�
Æ�FC�W9e�=t�d��Sm^YiN?Q6�&fCC|^�z�$ [6] A�NdQ6nCQ6Eu)�S^1TO|<�� T = C, C C/;
�$ [3]A�=2<��C graininess |!C
µ(t) =

{ 1

3m+1
, t ∈ L,

0, t ∈ T/L.qA L :=
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ak

3k + 1
3m+1 : m ∈ N, ak ∈ {0, 2
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Abstract In this paper,with the discussion of the asymptotic behavior of planar linear
autonomous system on time scales,we get some criteria on time scales as the equilibrium
classification of planar linear autonomous system,and finally conclude that the criteria can
unify the asymptotic properties of the original continuous and difference functions.
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