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§” ”§—≠ : æÀÿπ“¡‡™∫’‡™ø (Chebyshev polynomial) √“°®√‘ß (real zero)

Abstract

The functions defined by T
n
(Χ) =  cos(n arccos Χ) for n ∈ {0, 1, 2, . . .} are called Chebyshev

polynomials of the first kind. In this paper, we find all real zeros of   T
m
(Χ) + T

n
(Χ),               T

k
(Χ)

and             T
k
(Χ).

∫∑§—¥¬àÕ

øíß°å™—π∑’Ëπ‘¬“¡‚¥¬  T
n
(Χ) =  cos(n arccos Χ)  ”À√—∫ n ∈ {0, 1, 2, . . .} ‡√’¬°«à“ æÀÿπ“¡‡™∫’‡™ø™π‘¥

∑’ËÀπ÷Ëß ∫∑§«“¡π’È· ¥ß°“√À“√“°®√‘ß∑—ÈßÀ¡¥¢Õß T
m
(Χ) + T

n
(Χ),            T

k
(Χ) ·≈–            T

k
(Χ).

1. ∫∑π”

æÀÿπ“¡‡™∫’‡™ø¡’ 2 √Ÿª·∫∫ §◊Õ ™π‘¥∑’Ë 1 ·≈–
™π‘¥∑’Ë 2 ́ ÷Ëß‡¢’¬π·∑π¥â«¬ T

n
(Χ) ·≈– U

n
(Χ) μ“¡≈”¥—∫

∑—Èß T
n
(Χ) ·≈– U

n
(Χ) ‡ªìπæÀÿπ“¡¥’°√’ n ∑’Ë¡’°“√

ª√–¬ÿ°μå„πÀ≈“¬ “¢“ ‡™àπ °“√ª√–¡“≥æÀÿπ“¡
(polynomial approximation) °“√«‘‡§√“–Àå‡™‘ßμ—«‡≈¢
(numerical analysis) ∑ƒ…Æ’°√“ø (graph theory)
Õπÿ°√¡øŸ‡√’¬√å (Fourier series) œ≈œ æÀÿπ“¡‡™∫’‡™ø
∑—ÈßÀ¡¥∑’Ë°≈à“«„π∫∑§«“¡«‘®—¬π’È‡ªìπæÀÿπ“¡‡™∫’‡™ø™π‘¥∑’Ë
1 ´÷Ëßπ‘¬“¡¥—ßπ’È

T
n
(Χ) =  cos(n arccos Χ)

 ”À√—∫ n ∈ {0, 1, 2, . . .} ·≈– Χ ∈ [-1, 1] „Àâ  θ =
arccos Χ  ®–‰¥â  Χ = cos θ ·≈– T

n
(Χ) =  cos nθ

¥—ßπ—Èπ®÷ß “¡“√∂π‘¬“¡æÀÿπ“¡‡™∫’‡™ø‚¥¬§«“¡ —¡æ—π∏å
‡«’¬π‡°‘¥‰¥â¥—ßπ’È

T
n+1

(Χ) =  2ΧT
n
(Χ) - T

n-1
(Χ)

‡¡◊ËÕ T
0
(Χ) = 1 ·≈– T

1
(Χ) = Χ ·≈– Χ ∈ [-1, 1] ‡æ√“–

©–π—Èπ®–‰¥âæÀÿπ“¡‡™∫’‡™ø 8 æ®πå·√°¥—ßπ’È
T

0
(Χ) = 1

T
1
(Χ) = Χ
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T
2
(Χ) = 2Χ2 - 1

T
3
(Χ) = 4Χ3 - 3Χ

T
4
(Χ) = 8Χ4 -8Χ2 + 1

T
5
(Χ) = 16Χ5 -20Χ3 + 5Χ

T
6
(Χ) = 32Χ6 -48Χ4 + 18Χ2 - 1

T
7
(Χ) = 64Χ7 -112Χ5 + 56Χ3 - 7Χ

πÕ°®“°π’È¬—ß “¡“√∂‡¢’¬πæÀÿπ“¡‡™∫’‡™ø„π√Ÿª¢Õßº≈
∫«°‰¥â¥—ßπ’È

À√◊Õ

‡¡◊ËÕ  Χ⎦  ‡ªìπøíß°å™—πæ◊Èπ (floor function) À√◊Õ‡¢’¬π
„π√Ÿª¢Õßº≈§Ÿ≥‰¥â¥—ßπ’È

‡æ√“–©–π—ÈπæÀÿπ“¡‡™∫’‡™ø T
n
(Χ) ´÷Ëß¡’¥’°√’ n ®–¡’√“°

∑’Ë·μ°μà“ß°—π∑—ÈßÀ¡¥ n √“° ´÷Ëß‡√’¬°«à“ √“°‡™∫’‡™ø
(Chebyshev zeros) À√◊Õ∫—æ‡™∫’‡™ø (Chebyshev
node) „π™à«ß [-1, 1] ·≈–√“°¢Õß T

n
(Χ) §◊Õ

 ”À√—∫ k ∈ {1, 2, . . . , n}
∫∑§«“¡π’È· ¥ß°“√À“√“°®√‘ß∑—ÈßÀ¡¥¢Õß

T
m
(x) + T

n
(x),           T

k
(x) ·≈–           T

k
(x)

2. §«“¡√Ÿâæ◊Èπ∞“π

‡π◊ËÕß®“°             T
k
(x) ·≈–            T

k
(x)

‡°’Ë¬«¢âÕß°—∫øíß°å™—π‚§‰´πå·≈–≈”¥—∫‡≈¢§≥‘μ ¥—ßπ—Èπ®–

¢Õ°≈à“«∂÷ß§«“¡√Ÿâæ◊Èπ∞“π‡°’Ë¬«°—∫‡Õ°≈—°…≥åμ√’‚°≥¡‘μ‘
·≈–≈”¥—∫‡≈¢§≥‘μ

∫∑μ—Èß 2.1  ∂â“ m, n ∈    ·≈â«

∫∑μ—Èß 2.2  „Àâ n ‡ªìπ®”π«π‡μÁ¡∫«°§ßμ—«´÷Ëß n ≥ 2 ∂â“
    ‡ªìπ≈”¥—∫‡≈¢§≥‘μ∑’Ë¡’º≈μà“ß√à«¡ d ·≈â«

‡ªìπ≈”¥—∫‡≈¢§≥‘μ∑’Ë¡’º≈μà“ß√à«¡ 2d ·≈–

‡ªìπ≈”¥—∫§ßμ—«

∫∑μ—Èß 2.3  ∂â“ n, d ∈  ·≈â«

°“√æ‘ Ÿ®πå  „Àâ n, d   ∈  ‚¥¬∫∑μ—Èß 2.1 ®–‰¥â

¥—ßπ—Èπ

⎤
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∫∑μ—Èß 2.4  „Àâ  n  ‡ªìπ®”π«π‡μÁ¡∫«°∑’Ë    3   n  ∂â“
   ‡ªìπ≈”¥—∫‡≈¢§≥‘μ∑’Ë¡’º≈μà“ß√à«¡ d ·≈â«

≈”¥—∫¬àÕ¬            ‡ªìπ≈”¥—∫‡≈¢§≥‘μ∑’Ë¡’º≈μà“ß
√à«¡ 3d

‡π◊ËÕß®“°æÀÿπ“¡‡™∫’‡™ø T
n
(Χ) π‘¬“¡∫π™à«ß

[-1, 1] ¥—ßπ—Èπ∂â“ Χ ∉ [-1, 1] ·≈â« T
n
(Χ) ‰¡àπ‘¬“¡  àß

º≈„Àâ√“°®√‘ß¢Õßº≈∫«°„¥Ê ¢ÕßæÀÿπ“¡‡™∫’‡™øμâÕß
Õ¬Ÿà„π™à«ß [-1, 1] ·μà∂â“Õπÿ≠“μ„Àâ Χ ‡ªìπ®”π«π
®√‘ß„¥Ê ·≈â«√“°®√‘ß¢Õß  T

m
(Χ) + T

n
(Χ)   ·≈–

          T
k
(Χ) ‡¡◊ËÕ m, n ∈ {0, 1, 2, . . .} ¬—ßÕ¬Ÿà„π™à«ß

[-1, 1] À√◊Õ‰¡à ∑ƒ…Æ’∫∑ 2 ∫∑μàÕ‰ªπ’È®–μÕ∫§”∂“¡
¥—ß°≈à“«

∑ƒ…Æ’∫∑ 2.5  ∂â“ m, n ∈ {0, 1, 2, . . .} ∑’Ë m  n
·≈â«  T

m
(Χ) + T

n
(Χ) ‰¡à¡’√“°®√‘ß„π™à«ß (-∞, -1)

(1, ∞)

°“√æ‘ Ÿ®πå  „Àâ m, n ∈ {0, 1, 2,   . . .} ∑’Ë m  n ®“°
æÀÿπ“¡‡™∫’‡™ø„π√Ÿª¢Õßº≈§Ÿ≥

∂â“ Χ  1 ·≈â« T
n
(Χ)  0  ”À√—∫∑ÿ° n ∈ {0, 1, 2,

. . .} ¥—ßπ—Èπ  T
m
(Χ) + T

n
(Χ)  0  àßº≈„Àâ T

m
(Χ) +

T
n
(Χ) ‰¡à¡’√“°®√‘ß„π™à«ß (1, ∞)

∂â“ Χ  -1 ·≈â« T
n
(Χ)  0  ”À√—∫∑ÿ° n ∈ {0,

2, 4, . . .} ·≈– T
n
(Χ)  0  ”À√—∫  n ∈ {1, 3, 5, . . .}

¥—ßπ—Èπ ∂â“ m ·≈– n ‡ªìπ®”π«π§Ÿà ®–‰¥â«à“

T
m
(Χ) + T

n
(Χ)  0  ∂â“ m ·≈– n ‡ªìπ®”π«π§’Ë ®–‰¥â«à“

T
m
(Χ) + T

n
(Χ)  0 μàÕ‰ª®–· ¥ß«à“

⎪T
n+1

(Χ)/T
n
(Χ)⎪  1  ”À√—∫∑ÿ° n ∈ {0, 1, 2,   . . .}

‡π◊ËÕß®“°æÀÿπ“¡‡™∫’‡™øπ‘¬“¡‚¥¬§«“¡ —¡æ—π∏å‡«’¬π
‡°‘¥¥—ßπ’È

‡¡◊ËÕ T
0
(Χ) = 1 ·≈– T

1
(Χ) = Χ ¥—ßπ—Èπ

 àßº≈„Àâ

 ¡¡μ‘«à“

 ”À√—∫®”π«π‡μÁ¡ k ≥ 1 ‡π◊ËÕß®“° T
n
(Χ)  0  ”À√—∫

∑ÿ° n ∈ {0, 2, 4, . . .} ·≈– T
n
(Χ)  0  ”À√—∫ n ∈ {1,

3, 5, . . .} ¥—ßπ—Èπ

 àßº≈„Àâ

‡π◊ËÕß®“° 2Χ  -2 ·≈– ⎪T
k-1

(Χ)/T
k
(Χ)⎪  1  ®÷ß‰¥â«à“
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‡æ√“–©–π—Èπ

‚¥¬À≈—°°“√Õÿªπ—¬‡™‘ß§≥‘μ»“ μ√å  √ÿª‰¥â«à“ ⎪T
n+1

(Χ)/
T

n
(Χ)⎪  1  ”À√—∫∑ÿ° n ∈ {0, 1, 2,   . . .}  ¡¡μ‘«à“

m, n ∈ {0, 1, 2,   . . .} ∑’Ë m  n ¥—ßπ—Èπ

π—Ëπ§◊Õ ⎪T
m
(Χ)⎪-⎪T

n
(Χ)⎪  0 ∂â“ m ‡ªìπ®”π«π§Ÿà

·≈– n ‡ªìπ®”π«π§’Ë ®–‰¥â«à“
T

m
(Χ) + T

n
(Χ) = ⎪T

m
(Χ)⎪-⎪T

n
(Χ)⎪  0

·≈–∂â“ m ‡ªìπ®”π«π§’Ë ·≈– n ‡ªìπ®”π«π§Ÿà ·≈â«
T

m
(Χ) + T

n
(Χ) = ⎪T

m
(Χ)⎪+⎪T

n
(Χ)⎪  0

®÷ß √ÿª‰¥â«à“  T
m
(Χ) + T

n
(Χ) ‰¡à¡’√“°„π™à«ß (-∞, -1)

 (1, ∞)

∑ƒ…Æ’∫∑ 2.6  ∂â“ n ∈  ·≈â«                   ‰¡à¡’
√“°®√‘ß„π™à«ß (-∞, -1)  (1, ∞)

°“√æ‘ Ÿ®πå  „Àâ n ∈  ®“°æÀÿπ“¡‡™∫’‡™ø„π√Ÿª¢Õß
º≈§Ÿ≥

∂â“ Χ  1 ·≈â« T
k
(Χ)  0  ”À√—∫ n ∈ {0, 1, 2, . . .}

¥—ßπ—Èπ            T
k
(Χ)  0 ‡æ√“–©–π—Èπ            T

k
(Χ)

‰¡à¡’√“°®√‘ß„π™à«ß (1, ∞)
∂â“ Χ  -1 ®“°°“√æ‘ Ÿ®πå¢Õß∑ƒ…Æ’∫∑ 2.5 ®–

‰¥â«à“  ⎪T
k+1

(Χ)⎪-⎪T
k
(Χ)⎪  0  ”À√—∫∑ÿ° k ∈ {0, 1,

2, . . .} ¥—ßπ—Èπ ∂â“ n ‡ªìπ®”π«π§’Ë ®–‰¥â«à“

∂â“ n ‡ªìπ®”π«π§Ÿà ®–‰¥â«à“

¥—ßπ—Èπ            T
k
(Χ) ‰¡à¡’√“°®√‘ß„π™à«ß (-∞, -1) 

(1, ∞)

®“°∑ƒ…Æ’∫∑ 2.5  √ÿª‰¥â«à“ ∂â“  T
m
(Χ) + T

n
(Χ)

¡’√“°®√‘ß ·≈â«√“°®√‘ß∑—ÈßÀ¡¥μâÕßÕ¬Ÿà„π™à«ß [-1, 1] „π
∑”πÕß‡¥’¬«°—π ®“°∑ƒ…Æ’∫∑ 2.6  √ÿª‰¥â«à“ ∂â“
T

k
(Χ) ¡’√“°®√‘ß ·≈â«√“°®√‘ß∑—ÈßÀ¡¥μâÕßÕ¬Ÿà„π™à«ß

[-1, 1]

3. º≈≈—æ∏åÀ≈—°

®–‡√‘Ë¡À—«¢âÕπ’È¥â«¬°“√À“√“°®√‘ß∑—ÈßÀ¡¥¢Õßº≈
∫«°¢ÕßæÀÿπ“¡‡™∫’‡™ø 2 æÀÿπ“¡„¥Ê
∑ƒ…Æ’∫∑ 3.1  „Àâ m, n ∈ {0, 1, 2, . . .} ·≈– m  n
∂â“ T

m
(Χ) ·≈– T

n
(Χ) ‡ªìπæÀÿπ“¡ ‡™∫’‡™ø¥’°√’ m ·≈–

n μ“¡≈”¥—∫ ·≈â«‡´μ¢Õß√“°®√‘ß∑—ÈßÀ¡¥¢Õß T
m
(Χ) +

T
n
(Χ) §◊Õ
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°“√æ‘ Ÿ®πå  „Àâ m, n ∈ {0, 1, 2, . . .} ·≈– m  n
‡π◊ËÕß®“°

T
m
(Χ) + T

n
(Χ)

¥—ßπ—Èπ                         À√◊Õ
∂â“                       ®–‰¥â

 ”À√—∫∑ÿ° p ∈     ¥—ßπ—Èπ

 ”À√—∫∑ÿ° p ∈        ‡π◊ËÕß®“°                     ¥—ßπ—Èπ
p ∈                      „π∑”πÕß‡¥’¬«°—π ∂â“
cos                   ®–‰¥â

 ”À√—∫∑ÿ° q ∈     ‡æ√“–©–π—Èπ

 ”À√—∫∑ÿ° q ∈        ‡π◊ËÕß®“°                ¥—ßπ—Èπ q ∈
                       ¥—ßπ—Èπ‡´μ¢Õß√“°®√‘ß∑—ÈßÀ¡¥¢Õß
T

m
(Χ) + T

n
(Χ) §◊Õ

μàÕ‰ª‡ªìπ°“√À“√“°®√‘ß∑—ÈßÀ¡¥¢Õß
T

k
(Χ) ‚¥¬°“√æ‘ Ÿ®πå∑ƒ…Æ’∫∑μàÕ‰ªπ’È

∑ƒ…Æ’∫∑ 3.2  „Àâ i, j ∈  , n ‡ªìπ®”π«π‡μÁ¡∫«°
§ßμ—« ·≈– T

k
(Χ) ‡ªìπæÀÿπ“¡‡™∫’‡™øæ®πå∑’Ë k ‡´μ¢Õß

√“°®√‘ß∑—ÈßÀ¡¥¢Õß              T
k
(Χ) §◊Õ

                 ·≈–

°“√æ‘ Ÿ®πå  „Àâ n ‡ªìπ®”π«π‡μÁ¡∫«°§ßμ—«·≈–  θ =
arccos Χ ‡π◊ËÕß®“°

‡ÀÁπ‰¥â™—¥«à“≈”¥—∫¢Õß —¡ª√– ‘∑∏‘Ï¢Õß θ (0, 1, . . . , 2n

- 2, 2n - 1) ‡ªìπ≈”¥—∫‡≈¢§≥‘μ∑’Ë¡’º≈μà“ß√à«¡ 1 ‚¥¬
∫∑μ—Èß 2.1 ·≈– 2.2 ®–‰¥â«à“



Thaksin.J., Vol.10 (1) January - June 2007

6
«“√ “√¡À“«‘∑¬“≈—¬∑—°…‘≥
ªï∑’Ë 10 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2550

√“°®√‘ß¢Õßº≈∫«°∫“ß™ÿ¥
¢ÕßæÀÿπ“¡‡™∫’‡™ø

Õ≈ß°√≥å · à́μ—Èß

∑”´È”‡™àππ’È‰ª‡√◊ËÕ¬Ê ®–‰¥â

‡æ◊ËÕÀ“√“°®√‘ß¢Õß                 ‡√“®–°”Àπ¥„Àâ

¥—ßπ—Èπ                        À√◊Õ
 ”À√—∫∑ÿ°®”π«π‡μÁ¡∫«° j ∈ [1, n] ‡π◊ËÕß®“°

      ”À√—∫∑ÿ° i ∈   ¥—ßπ—Èπ

 ”À√—∫∑ÿ°®”π«π‡μÁ¡∫«° j ∈ [1, n] ·≈– ”À√—∫∑ÿ° i ∈
      À√◊Õ

 ”À√—∫∑ÿ° i ∈  [0, 2n-1-1]  ‡π◊ËÕß®“°√“°®√‘ß¢Õß
 T

k
(Χ) §◊Õ ®”π«π®√‘ß Χ ∑ÿ°§à“∑’Ë∑”„Àâ

T
k
(Χ) = 0 ·≈–‡√“∑√“∫«à“ Χ = cos θ ¥—ßπ—Èπ‡´μ¢Õß

√“°®√‘ß∑—ÈßÀ¡¥¢Õß            T
k
(Χ) §◊Õ

        ·≈–

 ÿ¥∑â“¬®–‡ªìπ°“√À“√“°®√‘ß¢Õß           T
k
(Χ)

‚¥¬°“√æ‘ Ÿ®πå∑ƒ…Æ’∫∑μàÕ‰ªπ’È

∑ƒ…Æ’∫∑ 3.3  „Àâ n ‡ªìπ®”π«π‡μÁ¡∫«°§ßμ—«    (n) =
{0, 1,  . . . , n - 1} ·≈– T

k
(Χ) ‡ªìπæÀÿπ“¡‡™∫’‡™ø

æ®πå∑’Ë k ‡´μ¢Õß√“°®√‘ß∑—ÈßÀ¡¥¢Õß             T
k
(Χ)§◊Õ

·≈–

·≈–

°“√æ‘ Ÿ®πå  „Àâ n ‡ªìπ®”π«π‡μÁ¡∫«°§ßμ—«  (n) =
{0, 1, . . . , n - 1}  T

k
(Χ) ‡ªìπæÀÿπ“¡‡™∫’‡™øæ®πå∑’Ë

k ·≈–  θ = arccos Χ ‡π◊ËÕß®“°

‡ÀÁπ‰¥â™—¥«à“≈”¥—∫¢Õß —¡ª√– ‘∑∏‘Ï¢Õß θ (0, 1, 2, . . . ,
3n - 1) ‡ªìπ≈”¥—∫‡≈¢§≥‘μ∑’Ë¡’º≈μà“ß√à«¡ 1 ‚¥¬∫∑μ—Èß
2.3 ·≈– 2.4 ®–‰¥â«à“
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Õ≈ß°√≥å · à́μ—Èß

‡æ◊ËÕÀ“√“°®√‘ß¢Õß            T
k
(Χ) ‡√“®–°”Àπ¥„Àâ

¥—ßπ—Èπ                      À√◊Õ
        ∂â“      ®–‰¥â

 ”À√—∫∑ÿ° i        ∂â“

                  ®–‰¥â

‡π◊ËÕß®“°
 ”À√—∫∑ÿ° Χ, y ∈   ¥—ßπ—Èπ ”À√—∫·μà≈–§à“¢Õß j ∈

 (n)

 ”À√—∫∑ÿ° Χ ∈           À√◊Õ ”À√—∫·μà≈–

§à“¢Õß j ∈  (n)

 ”À√—∫∑ÿ° y ∈                              ¥—ßπ—Èπ‡´μ¢Õß

√“°®√‘ß∑—ÈßÀ¡¥¢Õß            T
k
(Χ) §◊Õ

           ·≈–

          ·≈–

4.  √ÿªº≈·≈–¢âÕ‡ πÕ·π–

∫∑§«“¡«‘ ®— ¬π’È ‰¥âÀ“√“°®√‘ ß∑—È ßÀ¡¥¢Õß
T

m
(Χ) + T

n
(Χ),       T

k
(Χ)   ·≈–              T

k
(Χ)

ºŸâ π„® “¡“√∂∑”ß“π«‘®—¬μàÕ¬Õ¥∑’Ë¡’π—¬∑—Ë«‰ª¡“°¢÷Èπ
‰¥â‚¥¬μÕ∫ªí≠À“μàÕ‰ªπ’È

ªí≠À“ 4.1  À“√“°∑—ÈßÀ¡¥¢Õß          T
k
(Χ)

ªí≠À“ 4.2  À“√“°∑—ÈßÀ¡¥¢Õß             ‡¡◊ËÕ
            ‡ªìπ≈”¥—∫‡≈¢§≥‘μ‡æ‘Ë¡ (increasing arith-
metic sequence) ¢Õß®”π«π‡μÁ¡‰¡à‡ªìπ≈∫

5. °‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥√Õß»“ μ√“®“√¬å ¥√.«‘™—¬ ™”π‘ ∑’Ë®ÿ¥
ª√–°“¬·≈–„Àâ¢âÕ‡ πÕ·π–∑’Ë‡ªìπª√–‚¬™πå„π°“√∑”«‘®—¬
·≈–√Õß»“ μ√“®“√¬å ¥√. ¡„® ®‘μæ‘∑—°…å ∑’Ë‰¥â„Àâ¢âÕ¡Ÿ≈
§”·π–π” ·≈–μ√«® Õ∫§«“¡∂Ÿ°μâÕß¢Õß∑ƒ…Æ’∫∑μà“ßÊ
„π∫∑§«“¡π’È ¢Õ¢Õ∫§ÿ≥ºŸâ∑√ß§ÿ≥«ÿ≤‘∑’Ë∫√√≥“∏‘°“√‡™‘≠
‡ªìπºŸâÕà“π·≈–ª√–‡¡‘π§ÿ≥¿“æ∫∑§«“¡ √«¡∑—Èß„Àâ§”
·π–π”„π°“√ª√—∫ª√ÿß·°â‰¢ ¢Õ¢Õ∫§ÿ≥¿“§«‘™“
§≥‘μ»“ μ√å∑’Ë‡Õ◊ÈÕ‡øóôÕÕÿª°√≥å·≈– ‘ËßÕ”π«¬§«“¡ –¥«°
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√“°®√‘ß¢Õßº≈∫«°∫“ß™ÿ¥
¢ÕßæÀÿπ“¡‡™∫’‡™ø

Õ≈ß°√≥å · à́μ—Èß

„π°“√‡μ√’¬¡∫∑§«“¡ ·≈–¢Õ¢Õ∫§ÿ≥ ∂“∫—π«‘®—¬·≈–
æ—≤π“ ¡À“«‘∑¬“≈—¬∑—°…‘≥∑’Ë°√ÿ≥“„Àâ∑ÿπ π—∫ πÿπ„π
°“√∑”«‘®—¬
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