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a record of Diophantine equations of sums of terms of various degrees
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theorem 1: For p,q  :
p3  q33  p3  q33  6p2q3

proof:
p3  q33  p9  3p6q3  3p3q32  q33

p3  q33  p9  3p6q3  3p3q32  q33

 p3  q33  p3  q33  6p6q3  6p2q3  2q33

 p3  q33  p3  q33  6p2q3  2q33



theorem 2: For a,b,p,q,m  :

apm  bqmm  apm  bqmm  
h0

m
m
h

ahbmh 1  1mh phqmhm

proof:

apm  bqmm  
h0

m
m
h apmhbqmmh

apm  bqmm  
h0

m
m
h apmhbqmmh

 apm  bqmm  apm  bqmm  
h0

m
m
h apmhbqmmh  apmhbqmmh

 apm  bqmm  apm  bqmm  
h0

m
m
h

ahpmhbmhqmmh  ahpmhbmhqmmh

 apm  bqmm  apm  bqmm  
h0

m
m
h

ahbmh 1  1mh pmhqmmh

 apm  bqmm  apm  bqmm  
h0

m
m
h

ahbmh 1  1mh pmhqmmh

 apm  bqmm  apm  bqmm  
h0

m
m
h

ahbmh 1  1mh ph
m
qmhm

 apm  bqmm  apm  bqmm  
h0

m
m
h

ahbmh 1  1mh phqmhm



theorem 3: For a,b,p,q,m,n  :

apn  bqnm  apn  bqnm  
h0

m
m
h

ahbmh 1  1mh phqmhn

proof:

apn  bqnm  ampmn 
h0

m
m
h apnhbqnmh

apn  bqnm  ampmn 
h0

m
m
h apnhbqnm

 apn  bqnm  apn  bqnm  
h0

m
m
h apnhbqnmh  apnhbqnmh

 apn  bqnm  apn  bqnm  
h0

m
m
h

ahpnhbmhqnmh  ahpnhbmhqnmh

 apn  bqnm  apn  bqnm  
h0

m
m
h

ahbmh 1  1mh pnhqnmh

 apn  bqnm  apn  bqnm  
h0

m
m
h

ahbmh 1  1mh pnhqnmh

 apn  bqnm  apn  bqnm  
h0

m
m
h

ahbmh 1  1mh ph
n
qmhn

 apn  bqnm  apn  bqnm  
h0

m
m
h

ahbmh 1  1mh phqmhn



examples:

apn  bqn3  apn  bqn3  
h0

3
3
h

ahb3h 1  13h phq3hn

 2q3n  6a2bp2qn

a  6,b  1;n  3 :
6p3  q33  6p3  q33  2q33  63p2q3

p  7,q  5;n  3 :
6  73  533  6  73  533  6  72  53  2  1253



21833  19333  14703  3,906,250
10,403,062,487  7,222,633,237  3,180,429,250  3,176,523,000  3,906,250 

apn  bqn4  apn  bqn4  
h0

4
4
h

ahb4h 1  14h phq4hn

 8ab3pq3n  8a3bp3qn

 8abb2pq3n  8a2p3qn 
a  2,b  1;n  4 :

8p4  q44  8p4  q44  8  2pq34  8  82434p3q4

 2pq34  64p3q4

apn  bqn5  apn  bqn5  
h0

5
5
h

ahb5h 1  15h phq5hn

 20a2b3p2q3n  10a4bp4q1n

a  10,b  1;n  5 :
10p5  q55  10p5  q55  2000p2q35  10p4q15

theorem 4: For aj,bj,pj,qj,m, j  :

ajpj
m  bjqj

m
m  ajpj

m  bjqj
m

m  
h0

m
m
h

aj
hbj

1mh 1  1mh pj
hqj

mh m

 
j1

N

ajpj
m  bjqj

m
m  ajpj

m  bjqj
m

m
  

h0

m
m
h

1  1mh 
j1

N

aj
hbj

1mh pj
hqj

mh m

proof:

ajpj
m  bjqj

m
m  ajpj

m  bjqj
m

m  
h0

m
m
h

aj
hbj

1mh 1  1mh pj
hqj

mh m

 
j1

N

ajpj
m  bjqj

m
m  ajpj

m  bjqj
m

m
  

j1

N


h0

m
m
h

aj
hbj

1mh 1  1mh pj
hqj

mh m

 
j1

N

ajpj
m  bjqj

m
m  ajpj

m  bjqj
m

m
  

h0

m
m
h

1  1mh 
j1

N

aj
hbj

1mh pj
hqj

mh m



corollary 4.1: For aj,bj,p,q,m, j  :

ajpm  bjqmm  ajpm  bjqmm   
h0

m
m
h

aj
hbj

1mh 1  1mh phqmhm

 
j1

N

ajpm  bjqmm  ajpm  bjqmm   
h0

m


j1

N

aj
hbj

1mh m
h

1  1mh phqmhm

proof:

ajpm  bjqmm  ajpm  bjqmm  
h0

m
m
h

aj
hbj

1mh 1  1mh phqmhm

 
j1

N

ajpm  bjqmm  ajpm  bjqmm   
j1

N


h0

m
m
h

aj
hbj

1mh 1  1mh phqmhm

 
j1

N

ajpm  bjqmm  ajpm  bjqmm   
h0

m


j1

N

aj
hbj

1mh m
h

1  1mh phqmhm



similarly:
corollary 4.2: For a,b,pj,qj,m, j  :

apj
m  bqj

m
m  apj

m  bqj
m

m  
h0

m
m
h

ahb 1mh 1  1mh pl
hqj

mh m

 
j1

N

apj
m  bqj

m
m  apj

m  bqj
m

m
  

h0

m
m
h

ahb 1mh 1  1mh 
j1

N

pl
hqj

mh m

proof:

apj
m  bqj

m
m  apj

m  bqj
m

m  
h0

m
m
h

ahb 1mh 1  1mh pl
hqj

mh m

 
j1

N

apj
m  bqj

m
m  apj

m  bqj
m

m
  

j1

N


h0

m
m
h

ahb 1mh 1  1mh pl
hqj

mh m

 
j1

N

apj
m  bqj

m
m  apj

m  bqj
m

m
  

h0

m
m
h

ahb 1mh 1  1mh 
j1

N

pl
hqj

mh m




