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We have 𝑃𝑚 𝑡 − 𝑔 𝑡 = |𝑃𝑚 𝑡 − 𝜎 𝑡 + 𝜎 𝑡 − 𝑔 𝑡 |

≤ 𝑃𝑚 𝑡 − 𝜎 𝑡 + |𝜎 𝑡 − 𝑔 𝑡 |

≤
𝜀

2
+

𝜀

2
= 𝜀 ∀𝑡 ∈ [0,2𝜋]………………………(1)

Now define the polynomial 𝑝 by the formula 𝑝 𝑥 = 𝑝𝑚(
𝜋 𝑥−𝑎

𝑏−𝑎
)

Put 𝑡 =
𝜋 𝑥−𝑎

𝑏−𝑎
, we get 𝑔 𝑡 = 𝑔

𝜋 𝑥−𝑎

𝑏−𝑎
= 𝑓 𝑎 +

𝜋 𝑥−𝑎

𝑏−𝑎

𝑏−𝑎

𝜋
= 𝑓 𝑎 + 𝑥 − 𝑎

= 𝑓 𝑥 if  
𝜋 𝑥−𝑎

𝑏−𝑎
∈ [0, 𝜋)……………………(2)

Ie if  𝜋(𝑥 − 𝑎) < 𝜋(𝑏 − 𝑎)

𝑖𝑒 𝑥 − 𝑎 < 𝑏 − 𝑎

𝑖𝑒 𝑥 < 𝑏



∴ from (1) ie 𝑃𝑚 𝑡 − 𝑔 𝑡 = 𝜀 ∀𝑡 ∈ [0,2𝜋] , we get BY (2)  

|𝑝 𝑥 − 𝑓 𝑥 | < 𝜀

𝑖𝑒 𝑓 𝑥 − 𝑝 𝑥 < 𝜀 ∀𝑥 ∈ [𝑎, 𝑏]

HENCE THE THEOREM



• For

• 𝑓 𝑥 =
𝑎0

2
+ σ𝑛=1

∞ 𝑎𝑛𝑐𝑜𝑠𝑛𝑥 + 𝑏𝑛𝑠𝑖𝑛𝑛𝑥 =
𝑎0

2
+ σ𝑛=1

∞ 𝑎𝑛
𝑒𝑖𝑛𝑥+𝑒−𝑖𝑛𝑥

2
+ 𝑏𝑛

𝑒𝑖𝑛𝑥−𝑒−𝑖𝑛𝑥

2𝑖
=

𝑎0

2
+

σ𝑛=1
∞ 𝑒𝑖𝑛𝑥 (

𝑎𝑛

2
− 𝑖

𝑏𝑛

2
) + 𝑒−𝑖𝑛𝑥

𝑎𝑛

2
+ 𝑖

𝑏𝑛

2
, 𝛼𝑛 =

𝑎𝑛

2
− 𝑖

𝑏𝑛

2
, 𝛽𝑛 =

𝑎𝑛

2
+ 𝑖

𝑏𝑛

2



• If we put 𝛼0 =
𝑎0

2
and 𝛼−𝑛 = 𝛽𝑛, we can write the exponential 

formula as 𝑓 𝑥 = σ𝑛=−∞
∞ 𝛼𝑛𝑒

𝑖𝑛𝑥 , where

• 𝛼𝑛 =
1

2
𝑎𝑛 − 𝑖𝑏𝑛 =

1

2
[
1

𝜋
0׬
2𝜋
𝑓 𝑡 𝑐𝑜𝑠𝑛𝑡𝑑𝑡 − 𝑖

1

𝜋
0׬
2𝜋
𝑓 𝑡 𝑠𝑖𝑛𝑛𝑡𝑑𝑡] =

1

2𝜋
0׬
2𝜋
𝑓 𝑡 (

)

𝑐𝑜𝑠𝑛𝑡 −

𝑖𝑠𝑖𝑛𝑛𝑡 𝑑𝑡 =
1

2𝜋
0׬
2𝜋
𝑓(𝑡)𝑒−𝑖𝑛𝑡𝑑𝑡 (𝑛 = 0,±1,±2,… . . )






























