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1. ¤k�KÑL�3IO�K�þ,�3�Áò½Ù§�þþÃ�.

2. �µ��>�Õ�K,�µ�	Ø�k6¶9�'IP.

3. X�K�xØ
,��3���¡,¿I²KÒ.

�! (�K 20©,z�K 5©)W�K
�©

µ�<
1. � Ω : (x − 2)2 + (y − 3)2 + (z − 4)2 6 1, KÈ©∫∫∫

Ω

(x2 + 2y2 + 3z2) dxdydz = 1424π
15

.

2. � xn =
n∑
k=1

ek
2

k
, yn =

∫ n

0

ex
2

dx,K lim
n→∞

xn
yn

= 2 .

3. Ý




1 0 1 0 0

0 1 0 1 0

0 0 1 0 1

0 0 0 1 0

0 0 0 0 1


� JordanIO.�


1 1

1 1

1

1 1

1

 .

4. � A � 2021 �é¡Ý
, A �z�1þ� 1, 2, . . . , 2021 ���ü�. K A �,

trA = 1011× 2021 .
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�!(�K 15 ©) �½ yOz ²¡þ�� C : y =
�©

µ�<

√
3 + cos θ, z = 1 + sin θ (θ ∈ [0, 2π]).

1. ¦ C 7 z¶^=¤����¡ S �Ûª�§.

2. � z0 > 0,±M(0, 0, z0)�º:�ü�I¡ S1Ú S2��

º���� π/3,�þ��¡ S �� (z^1�Ñ��¡��),¦ z0 Ú S1, S2 �Ûª

�§.

)))���. 1. d yOz²¡�� C �ëê�§��ëê θ��

C :

(y −
√

3)2 + (z − 1)2 = 1,

x = 0,

dd��7 z¶^=¼���¡ S ��§

(±
√
x2 + y2 −

√
3)2 + (z − 1)2 = 1,

z{��

S : (x2 + y2 + (z − 1)2 + 2)2 = 12(x2 + y2).

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5©)

2. P� C ��%�I� O′(0,
√

3, 1), M ��I� (0, 0, t), M �� C �ü��

:�I©O� A,B,Kdü��I�º���� π
3
�� ∠O′MA = ∠O′MB =

π
6
,?ÏL)n�/�� t = 0½ t = 2.

'

� t = 0�,�M(0, 0, 0),d��:�I� A(0,
√

3
2
, 3

2
), B(0,

√
3, 0),I¡ S1�1

�=���MA,Ù�§� L1 :

x = 0,

√
3y − z = 0,

S1 =� L1 7 z ¶¤�^=

2
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¡§Ù�§� S1 : z =

√
3(x2 + y2) .I¡ S2 �1�=���MB,Ù�§�

L2 :

x = 0,

z = 0,

S2=� L27 z¶¤�^=¡§Ù�§� S2 : z = 0.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (11©)
z 

2.0 .
M

1.5 

1.0 

0.5 

30° 

。

0.5 1.0 1.5 2.0 2.5 
y

’

� t = 2�,�M(0, 0, 2),d��:�I� A(0,
√

3
2
, 1

2
), B(0,

√
3, 2),ü^1��

�§©O�

L′1 :

x = 0,

√
3y + z − 2 = 0

Ú L′2 :

x = 0,

z = 2.

éA�I¡�§�

S ′1 : z = 2−
√

3(x2 + y2) Ú S ′2 : z = 2.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (15©)
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n!(�K 15©) � n�E�
 A1, . . . , A2n þ�q
�©

µ�<

ué�
, CnL«E n���þ�m. y²µ

1. Cn = kerAk ⊕ ImAk. ùp kerAk = {α|Akα = 0, α ∈

Cn}, ImAk = {Akβ|β ∈ Cn} (k = 1, . . . , 2n).

2. eé¤k� k < j �k AkAj = 0 (k, j = 1, 2, . . . , 2n),K A1, . . . , A2n¥��k n�

Ý
�"Ý
.

yyy²²². d Ak �Eé�z��§�3�_Ý
 Pk = (p
(k)
1 , · · · , p(k)

n )¦�

AkPk = diag (λ
(k)
1 , · · · , λ(k)

n )Pk.

Ø�� p
(k)
1 , · · · , p(k)

t �'uA�� 0 �A��þ§p
(k)
t+1, · · · , p

(k)
n �'u

A��λ 6= 0 �A��þ. u´, kerAk = span {p(k)
1 , · · · , p(k)

t }, ImAk =

span {p(k)
t+1, · · · , p

(k)
n }. ùpe Ak Ø± 0 �A���, kerAk = 0. ¯¢þ§

e dim kerAk > t, KA�� 0 ��êê > t, gñ. lk kerAk =

span {p(k)
1 , · · · , p(k)

t }.

,��¡§∀ y ∈ Cn, y��¤ y = a1p
(k)
1 +· · ·+anp(k)

n ,(JAy = at+1λ
(k)
t+1p

(k)
t+1+

· · · + anλ
(k)
n p(k)

n ∈ span {p(k)
t+1, · · · , p(k)

n }. lk ImAk = span {p(k)
t+1, · · · , p

(k)
n }.

�k Cn = kerAk ⊕ ImAk.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5©)

yd^� A1A2 = 0� ImA2 ⊆ kerA1,?k

Cn = (kerA1 ∩ kerA2)⊕ ImA2 ⊕ ImA1.

¯¢þ, d Cn = kerA2 ⊕ ImA2 ��§ ∀u ∈ kerA1, u = u1 + u2, Ù¥

u1 ∈ kerA2, u2 ∈ ImA2. qd ImA2 ⊆ kerA1 � u1 = (u − u2) ∈ kerA2 ∩

kerA1. (J kerA1 k�Ú©)µkerA1 = (kerA2 ∩ kerA1) ⊕ ImA2, u´

Cn = (kerA1 ∩ kerA2)⊕ ImA2 ⊕ ImA1.

|^ A1A3 = 0, A2A3 = 09 Cn = kerA3 ⊕ ImA3,Ecãé kerA1?1©)

�L§q��

kerA2 ∩ kerA1 = (kerA3 ∩ kerA2 ∩ kerA1)⊕ ImA3,
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Cn = (kerA1 ∩ kerA2 ∩ kerA3)⊕ ImA3 ⊕ ImA2 ⊕ ImA1

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

��k

Cn = (kerA1 ∩ · · · ∩ kerA2n)⊕ ImA1 ⊕ · · · ⊕ ImA2n.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (12©)

ü>��ê�

n = dim (kerA1 ∩ · · · ∩ kerA2n) + rankA1 + · · ·+ rankA2n.

Ïd rankA1, . . . , rankA2n ¥��k n�� 0§= A1, . . . , A2n ¥��k n�

Ý
�"Ý
. y.. 2

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (15©)
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o! (�K 20©) ¡¢¼ê f ÷v^� (P ):e f 3
�©

µ�<

[0, 1]þ�KëY, f(1) > f(0) = 0,
∫ 1

0

1

f(x)
dx = +∞,�é

?Û x1, x2 ∈ [0, 1]¤á f
(x1 + x2

2

)
>
f(x1) + f(x2)

2
.

1. - c > 0,éu f1(x) = cxÚ f2(x) =
√
x,©O�y f1, f2´Ä÷v^� (P ),¿O�

lim
x→0+

(
f1(x)− xf ′1(x))mef

′
1(x)Ú lim

x→0+

(
f2(x)− xf ′2(x))mef

′
2(x).

2. y²: ∀m > 1,�3÷v^� (P )�¼ê f ±9ªu"��ê� {xn},¦� f 3z

�: xn��,� lim
n→+∞

(
f(xn)− xnf ′(xn))mef

′(xn) = +∞.

)))���. ·��Ñ,5¿� f(x)− xf ′(x) = −x2
(f(x)

x

)′
éO��g�´kÃ�.

1. ´� f1, f2Ñ3 [0, 1]þ�KëY, f1(1) > f1(0) = 0, f2(1) > f2(0) = 0.

éu x > 0, f ′1(x) = c, f ′′1 (x) = 0, f ′2(x) = 1
2
x−1/2, f ′′2 (x) = −1

4
x−3/2.

Ïd, f1, f2þ´ [0, 1]þ�]¼ê. du
∫ 1

0
1

f1(x)
dx = +∞,

∫ 1

0
1

f2(x)
dx < +∞,

¤± f1÷v^� (P ) f2Ø÷v^� (P ).

,��¡, f1(x)− xf ′1(x) ≡ 0,Ïd, lim
x→0+

(
f1(x)− xf ′1(x))mef

′
1(x) = 0.

 lim
x→0+

(
f2(x)− xf ′2(x))mef

′
2(x) = lim

x→0+

(√x
2

)me
1

2
√
x = +∞.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5©)

2. l 1�(J��J«,·�^aq¼ê
√
x� cx�¼ê5�E���~f.

5¿�éu (0, 1]¥î�üNeü¿ªu"�:� {an},�¼ê f �ã��

�gë� (an,
√
an)�ò�� f(0) = 0�,^� (P )¤á.

u´,·��±}ÁÏéù��� {an}±9 xn ∈ (an+1, an)±÷vK8�

�¦.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (10©)

äN/,� a0 = 1, xn ∈ (an+1, an)�½. ·��Ñ f �L�ªXe:

f(x) =


√
an+1 + kn(x− an+1), x ∈ (an+1, an];n > 0,

0, x = 0,

Ù¥ kn =

√
an −

√
an+1

an − an+1

=
1

√
an +

√
an+1

.
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5¿� ∫ an

an+1

1

f(x)
dx =

1

2kn
ln

an
an+1

>
√
an
2

ln
an
an+1

,

� an+1 = ane
− 2
n
√
an ,=k 0 < an+1 < an,�

∫ an

an+1

1

f(x)
dx >

1

n
.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (15©)

,��¡,3 (an+1an)S, f ′(x) = kn > 1
2
√
an

,

f(x)− xf ′(x) =

√
an
√
an+1√

an +
√
an+1

>
√
ane

− 1
n
√
an

2
.

Ïd,?� xn ∈ (an+1, an),þk

lim
n→+∞

(
f(xn)− xnf ′(xn))mef

′(xn) > lim
n→+∞

(√ane− 1
n
√
an

2

)m
e

1
2
√
an = +∞.

Ïd, lim
n→+∞

(
f(xn)− xnf ′(xn))mef

′(xn) = +∞. 2

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (20©)
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Ê! (�K 15©) � α, β, α1, α2, β1, β2 Ú Aþ�¢
�©

µ�<

ê. £�±e¯K:

1. lim
n→∞

sin(nα + β) = A¤á�¿�^�´�o?

2. lim
n→∞

(
sin(nα1 + β1) + sin(nα2 + β2)

)
= 0¤á�¿�

^�´�o?

)))���. ��BÚ^,IP

lim
n→∞

sin(nα + β) = A (1)

±9

lim
n→∞

(
sin(nα1 + β1) + sin(nα2 + β2)

)
= 0. (2)

{{{ I.·��ÑXe�Y.

1. ÷v�^��: sinα = 0, sin β = A, sin(α + β) = A.

2. ÷v�^��µ

sinα2 = ± sinα1 6= 0, cos(α1 ± α2) = 1, 1± cos(β1 ∓ β2) = 0.

)))���LLL§§§.

1. ^� (1)�du

sin((n+ 2)α + β)→ A, n→∞. (3)

(3))(1)¿�n��

sinα cos(nα + β)→ 0, n→∞. (4)

Ón��

sin2 α sin(nα + β)→ 0, n→∞.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (3©)

þªÚ (4)L²§7k sinα = 0§ÄK

sin(nα1 + β1)→ 0, cos(nα1 + β1)→ 0, n→∞.

8
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2d (1)�du

sin(2nα1 + β1)→ A, sin(2nα1 + α + β1)→ A,

��

sinα1 = 0, sin β1 = sin(α1 + β1) = A.

� (1)¤á. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5©)

25y²(Ø 2. ^� (2)�du

sin((n+ 2)α1 + β1) + sin((n+ 2)α2 + β2)→ 0. (5)

(5)− (2)¿�n§��

sinα1 cos(nα1 + β1) + sinα2 cos(nα2 + β2)→ 0. (6)

Ón§��

sin2 α1 sin(nα1 + β1) + sin2 α2 sin(nα2 + β2)→ 0. (7)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (8©)

(2)¦± sin2 α2,~�£7¤§��

(sin2 α2 − sin2 α1) sin(nα1 + β1)→ 0.

�7k sin2 α2 = sin2 α1,u´k

½ö sin2 α2 = sin2 α1 = 0, ½ö sin2 α2 = sin2 α1 6= 0.

e sin2 α2 = sin2 α1 = 0,= sinα2 = sinα1 = 0,�\£2¤=�

sinα1 = sinα2 = 0, sin β1 + sin β2 = sin(α1 + β1) + sin(α2 + β2) = 0.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (11©)

e sin2 α2 = sin2 α1 6= 0,K§sinα2 = ± sinα1 6= 0,d£6¤Ú£7¤��

sin(nα1 + β1) + sin(nα2 + β2)→ 0,

cos(nα1 + β1)± cos(nα2 + β2)→ 0.

9



þüª�dum>²�Úªu 0§=

A2
1 + A2

2 ± 2A1A2 cos(n(α1 ∓ α2) + (β1 ∓ β2))→ 0.

↔dK£1¤, sinα2 = ± sinα1 6= 0

sin(α1 ∓ α2) = 0,⇒ α1 ∓ α2 = 2pπ

1± cos(β1 ∓ β2) = 0,

l£2¤¤á�^�´

sinα2 = ± sinα1 6= 0, cos(α1 ± α2) = 1, 1± cos(β1 ∓ β2) = 0.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (15©)

{{{ II.¯K 1Ú 2Ñ�±À�Xe¯K�A~:

� m > 2, λ1, λ2, . . . , λm þ�¢ê, C1, C2, . . . , Cm þ��"Eê. K

lim
n→∞

m∑
j=1

Cje
niλj = 0¤á�¿�^�´�o.

e lim
n→∞

m∑
j=1

Cje
niλj = 0,Ké?Û λ ∈ R,þk lim

n→∞

m∑
j=1

Cje
ni(λj−λ) = 0.

?�Ú,d Stolzúª,

lim
n→∞

1

n+ 1

m∑
j=1

n∑
k=0

Cje
ki(λj−λ) = 0. (8)

·�äó, λ2, . . . , λm �¥7k��,�� λ`, ¦� ei(λ`−λ1) = 1, = λ`−λ1
2π
��

ê. ÄK,3 (8)¥� λ = −λ1,��

0 = lim
n→∞

1

n+ 1

m∑
j=1

n∑
k=0

Cje
ki(λj−λ1)

= C1 + lim
n→∞

1

n+ 1

m∑
j=2

Cj
e(n+1)i(λj−λ1) − 1

ei(λj−λ1) − 1
= 0.

��/,��

eiλ1 , eiλ2 , . . . , eiλm ¥?Û��7,�u{em− 1�¥�,��. (9)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (7©)

10
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1. (1)z�

lim
n→∞

(
eiβeinα − e−iβe−inα − 2iA

)
= 0.

���/// 1.1. A = 0. d�m = 2,

λ1 = α, λ2 = −α, C1 = eiβ, C2 = −e−iβ.

d (9), eiα = e−iα,? eiβ = e−iβ . = α
π

, β
π
��ê.

���/// 1.2. A 6= 0. d�m = 3,

λ1 = α, λ2 = −α, λ3 = 0, C1 = eiβ, C2 = −e−iβ, C3 = −2iA.

d (9), d�, 7k eiα = e−iα = 1, ? eiβ − e−iβ − 2iA = 0. = α
π
�óê, �

A = sin β.

´�þã^��´¿©�. o�,��K^�¤á�¿�^�´: �3�ê k, j

¦� 
A = 0,

α = kπ,

β = jπ

½

 A = sin β,

α = 2kπ.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (9©)

2. ^� (2)z�

lim
n→∞

(
eiβ1einα1 − e−iβ1e−inα1 + eiβ2einα2 − e−iβ2e−inα2

)
= 0.

d�m = 4,

λ1 = α1, λ2 = −α1, λ3 = α2, λ4 = −α3,

C1 = eiβ1 , C2 = −e−iβ1 , C3 = eiβ2 , C4 = −e−iβ2 .

u´d (9),§�7,�±©�üé,z�ék�Ó��(ØüØo��þ�Ó).

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (11©)

���/// 2.1. eiλ1 = eiλ2 = eiλ3 = eiλ4 .

ù�du α1

π
, α2

π
þ��ê,�k�Ó�Ûó5. ?�Ú, C1 + C2 + C3 + C4 = 0,

ù�du sin β1 + sin β2 = 0,�du β2−β1
π
´Ûê.

11



���/// 2. eiλ1 = eiλ2 6= eiλ3 = eiλ4 .

ù�du α1

π
, α2

π
þ��ê,�kØÓ�Ûó5. ?�Ú, C1 + C2 = C3 + C4 = 0,

ù�du 2β1
π

, 2β2
π
´Ûê.

���/// 3. eiλ1 = eiλ3 6= eiλ2 = eiλ4 .

ù�du α1−α2

π
�óê,� α1

π
Ø´�ê. ?�Ú, C1 + C3 = C2 + C4 = 0,ù

�du β2−β1
π
´Ûê.

���/// 4. eiλ1 = eiλ4 6= eiλ2 = eiλ3 .

ù�du α1+α2

π
�óê,� α1

π
Ø´�ê. ?�Ú, C1 + C4 = C2 + C3 = 0,ù

�du β2+β1
π
´Ûê.

´�þã^��´¿©�. o�, ��K^�¤á�¿�^�´: �3�ê
k, j, p, q,¦�±eoö��¤á


α1 = kπ,

α2 = kπ + 2jπ,

β2 = β1 + (2p+ 1)π,



α1 = kπ,

α2 = kπ + 2jπ + π,

β1 = (p+ 1
2

)π,

β2 = (q + 1
2

)π,


α1
π
6∈ Z,

α2 = α1 + 2kπ,

β2 = β1 + (2p+ 1)π,


α1
π
6∈ Z,

α2 = −α1 + 2kπ,

β2 = −β1 + (2p+ 1)π.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (15©)

±þ^��±8¿�:�3�ê k, j, p, q,±9 ε± 1¦�±e�ö��¤á

α1 = kπ,

α2 = kπ + 2jπ + π,

β1 = (p+ 1
2)π,

β2 = (q + 1
2)π,

 α2 = εα1 + 2kπ,

β2 = εβ1 + (2p+ 1)π.
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��� 8!(�K 15©) � g� Rþð��ëY¼ê,éu
�©

µ�<

��ê n±9 x0, y0 ∈ R,�Ä�©�§ y′(x) = y
1

2n+1 (x)g(x),

y(x0) = y0.
(1)

y²µ 1. �§ (1)k½Â3�� Rþ�)(¡����ÛÛÛ))));

2. e y0 = 0,K�§ (1)kÃ¡õ��Û);

3. e y = y(x)´�§ (1)�),K y3 Rþ�K,½3 Rþ��.

yyy²²². 1. e y0 = 0,K y ≡ 0��Û).

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (1©)

e y0 6= 0. 5¿�¼ê y = y(x)��§ (1)�)��=� y = −y(x)��§ (1)

�),�Ø��y0 > 0. 3 y 6= 0�«mS¦) (1)��

y
2n

2n+1 (x) = y
2n

2n+1

0 +G(x),

Ù¥

G(x) =
2n

2n+ 1

∫ x

x0

g(t) dt, x ∈ R.

du gð�, Gî�üO, G(x0) = 0. u´ α = lim
x→−∞

G(x) ∈ [−∞, 0).

���/// I. α + y
2n

2n+1

0 > 0.

d� G(x) + y
2n

2n+1

0 ð�. �

y(x) =
(
y

2n
2n+1

0 +G(x)
) 2n+1

2n
, ∀x ∈ R,

=�§��§ (1)��Û).

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (3©)

���/// II. α + y
2n

2n+1

0 < 0.

d�,k��� γ ∈ (−∞, x0)¦� G(γ) + y
2n

2n+1

0 = 0. �

y(x) =


(
y

2n
2n+1

0 +G(x)
) 2n+1

2n
, x > γ

0, x 6 γ,
∀x ∈ R,

13



��O���

y′+(γ) = lim
x→γ+

1

x− γ

(
y

2n
2n+1

0 +G(x)
) 2n+1

2n
= g(γ) lim

x→γ+

(
y

2n
2n+1

0 +G(x)
) 1

2n
= 0,

u´ y′(0) = 0. ?�� y��§ (1)��Û).

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5©)

2. d 1�(Ø,?� γ > x0,��±e¼êþ´�§ (1)��Û)

y(x) =


(

2n
2n+1

∫ x
γ
g(t) dt

) 2n+1
2n
, x > γ

0, x 6 γ,
∀x ∈ R,

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (10©)

3. � y(x)´�§ (1)3«m I þ�) ( I Ø7´ R),þk(
y2(x)

)′
= 2y(x)y′(x) = 2y

2n+2
2n+1 (x)g(x) > 0, ∀x ∈ I.

Ïd, y2(x)3 I þüNO\. dëY¼ê�0�½n=� y(x)½3 I þ�K,

½3 I þ��. 2

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (15©)
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