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3.1 

(a) 

From these formulas 
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(b) 

From part (a), we have 
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It is negative. 

 

3.2 

(a) 

We have 
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(b) 
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3.3 

We have 

2( ) log ( ,0) 2 /s g N s N   

For spin excess 2s, the energy 
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3.4 

(a) 

From (1.55) 

( 1)!
( , )

!( 1)!

N n
g N n

n N

 



 

We get get 



3 
 

( 1)!
log ( , ) log log( 1)! log ! log( 1)!

!( 1)!

log( )! log ! log ! log( )

log( )! log ! log !

( ) log( ) ( ) ( log ) ( log )

( ) log( ) log log

( ) log( ) ( ) l

N n
g N n N n n N

n N

N
N n n N

N n
N n n N

N n N n N n n n n N N N

N n N n n n N N

N n N n N n

  
       



    


   
        
    
     og ( log log )

( ) log(1 / ) log( / )

N n n n N

N n n N n n N

 
   

 

(b) 

We have U n   , thus 
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3.5 

(a) 

From (2.17) 
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(b) 

When s is a huge number, we can use (1.35) 
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From (2.14), for maximum value, we need 
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Also, we know that 
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We can get the factor 

1

1 1 1 2 2 1
1/2 10

1
1 2 max

( , ) ( , )

( ) / 2 8.86 10
( )

s

g N s g N s s

N
g g




  


 

(c) 

The real entropy is 
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If we ignore the factor, we have 
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It is almost the same. We can get the error by 
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Very small difference compared to ,real ignore  . 


