<A>Identities from some class invariant
We observe that 

1.
[image: image1.wmf]1

3

173219321

521213

88

88

æö

++

+-

ç÷

+=

+

ç÷

èø


2. 
[image: image2.wmf]1

4

1

3

11639631

(43)

3

222

æö

++

ç÷

+=

++

ç÷

èø


3. 
[image: image3.wmf]6

51719517517173

2288

æö

+++-

ç÷

+=+

ç÷

èø


4.
[image: image4.wmf]1

4

1

3

471215451215415

15

222

æö

++++

ç÷

+=

ç÷

èø


5.
[image: image5.wmf](

)

1

3

723323

7342372423

44

++

+++=

+


6.. 
[image: image6.wmf]11

44

1

3

22

33

19172761897276

77

(37)(37)

22

22

æö

ç÷

++×++×

++

ç÷

+

ç÷

ç÷

ç÷

èø


=
[image: image7.wmf](

)

(

)

1

4

1

4

3767

3767

++

+-


7.
[image: image8.wmf]1

3

936736

3661

22

44

æö

++

+-

ç÷

+=

+

ç÷

èø


8.
[image: image9.wmf](

)

1

3

933133

1833317333

88

++

+++=

+


In order to prove the such form of identity ,it is hard to compute directly. Therefore we must to find other method to show them .The following are two methods to prove those identities. 
The first method is to use the class invariant of Ramanujan’s.

Before we prove them, we introduce one definition and two theorem.
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Theorem1:Let p= 
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Theorem2:Let p= 
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Now, we prove the eight identities.

1. On the table of Gn from the Ramanujan’s notebook Part V(p.189), we get 
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       By theorem 1, 
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   From table of Gn, G7=
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   Compare (＊11) and (＊12), we complete the proof.

2. On the table of Gn from the Ramanujan’s notebook Part V(p.189), we get 
G117= 
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       Since G13=
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   Compare (＊21) and (＊22), we complete the proof.

3. On the table of Gn from the Ramanujan’s notebook Part V(p.189), we get 
G153= 
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       Since G17=
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   Compare (＊31) and (＊32), we complete the proof.
4. On the table of Gn from the Ramanujan’s notebook Part V(p.189), we get 
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   From table of Gn, G25=
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   Compare (＊41) and (＊42), we complete the proof.

5. On the table of Gn from the Ramanujan’s notebook Part V(p.189), we get 
G333= 
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       Since G37=
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   Compare (＊51) and (＊52), we complete the proof.

6. On the table of Gn from the Ramanujan’s notebook Part V(p.189), we get 
G441= 
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       Since G49=
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By theorem 1,
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   Compare (＊61) and (＊62), we complete the proof.

7. On the table of gn from the Ramanujan’s notebook Part V(p.189), we get 
g90= 
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       Since g10=
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   Compare (＊71) and (＊72), we complete the proof.

8. On the table of gn from the Ramanujan’s notebook Part V(p.189), we get 
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       Since g22=
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   Compare (＊81) and (＊82), we complete the proof.

The second method is to use the following theorem.
Theorem 3:Suppose that c=
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The other identities are similar to the above.
We can use theorem 3 to construct more identities of this form . In order to get such identity , we must give x and c firstly. Then a and y are got by the condition of theorem 3. For example, let x=
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<B>Some identities from 
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The three special identities are from 
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Proof of identity 1:

  From the theorem for 
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on the Ramanujan’s notebook PartV(p.290),
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  The other identities are similar to the above .

In order to construct the equality of the form, we must introduce the following theorem.

Theorem 4:If r is any positive real number and t=
[image: image93.wmf]r1

8

+

, then

r-
[image: image94.wmf]4

2

11

1t+-t-

r

22

æö

-=

ç÷

ç÷

èø


[image: image95.wmf]8

11

t+1t+1

22

-

22

æö

ç÷

+-

ç÷

=

ç÷

ç÷

ç÷

èø

.
If we let 
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To construct the equality of the form, we need to give an arbitrary r (r
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<C>More identities from class invariant
Moreover, if we compute class invariants via Kronecker’s limit formula or modular equation and compare the result with the table of Gn (PartV ,p.189), then we can get other identities. 

[Kronecker’s limit formula]
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[modular equation]
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In Ramanujan’s notebook PartV(p.265), there is an another table of 
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<D>Other identities
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The triangle ABC is a right triangle. The two curves are arcs of circles centered at B and C. Thus, c:=BA=BQ and b:=CA=CP. Let a=BC. Underneath the figure, two equalities are given.
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The roots of (*2) are 


[image: image197.wmf]1

4

A-1212A1

x+4a+Asin()

tan

633

33

-

+

=



[image: image198.wmf]1

4

A-1212A1

x+4a+Asin()

tan

6333

33

p

-

+

=-



[image: image199.wmf]1

4

A-1212A1

x+4a+Asin()

tan

6333

33

p

-

+

=+


3.
[image: image200.wmf](

)

22

3

3

33

3

1

m4m-8n+n4m+n=+4(m-2n)(4m+n)-2

(4m+n)(m-2n)

3
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     let m=u3 +8v3 ,n=4v3-4u3
     
[image: image201.wmf]3

3

4m-8n=36

u

4m+n=36

v

ì

Þ

í

î



 EMBED Equation.DSMT4 [image: image202.wmf](

)

(

)

2

-

3

2

-

3

1

3

1

3

4m-8n

u=6

4m+n

v=6

ì

ï

Þ

í

ï

î


     Use (*), then the proof is complete.

Moreover, (u2+auv-bv2)2 , where a2=2b and a,b are rational number, then 

(u2+auv-bv2)2 =u(u3-2abv3)+v(b2v3+2au3)  
let m= u3-2abv3 ,n= b2v3+2au3
Then, by the same procedure, we can get another identity . 
For instant, let a=2,b=2.Thus,
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Theorem 5:
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where t3–3(a+b+3)t-[ab+6(a+b)+9]=0.
Pf:Since 2cos20o, -2cos40o,and -2cos80o are roots of x3–3x-1=0.Let a=0,b=-3,then t=-
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.Thus the proof is complete.
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