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I know that there can’t be any other sequences with 1000 in them after this as the first term will only get bigger.
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	10
	14
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	12
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	256
	768
	1280
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	512
	1536
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N’rich challenge problem- Andrea Guariglia
 (
Formula
 
to calculate the 
n
th
 term in an
 A_
m 
sequence:
m=
sequence number (A_?)
n=
term (number position- 
(
3
r
d
,
?
th
)
2
m
+ 2
m
 x2 x (n-1)
  
 (also the same as 2
m
+ 2
m+1
 
x (n-1) 
)
 
E.g.
  
2
7
+ 2
7
 x2 x (
4-1
)
                                                                                                                                          
f
       
= 
2
7
+ 
2
7
 x2 x
3
                                                                                                                                                 f       
=128 +
128
 x2
 x3                                                                                                                                          
f
       =128 +
256
 x3
                                                                                                                                                   
f
      
 =128 +768
                                                                                                                                            
f
       =
896
E.g.
  
2
5
+ 2
5
 x2 x (
1
-1
)
                                                                                                                                          
f
       
= 
2
5
+ 
2
5
 x2 x
0
                                                                                                                                                 f       
=32 +
32
 x2
 x0                                                                                                                                          
f
       =32 +
64
 x
0                                                                                                                                                   
f
      
 =32 +0
                                                                                                                                            
f
       =
32
)

 (
Which sequences contain the number 1000?
Has1000?
A_0    no
This cannot
 have 1000
 as all the numbers in the sequence are odd.
A_1    no
250x4=1000 +2=1002                           the terms 250 & 251 are bigger & smaller than 1000.
                           -2=9
98                          
   2
1
+ 2
1
 x2 x (
250-1
)
                                                                   = 
2
1
+ 
2
1
 x2 x249
                                                                   =2 +
2 x2
 x249   
                                                                   =2 +
4 x249 
                                                                   =2 +996
                                                                   =998
A_2    no
125x8=1000 +4=1004                           the terms 125 & 126 are bigger & smaller than 1000.
                           -4=9
96                          
   2
2
+ 2
2
 x2 x (
125-1
)
                                                                   = 
2
2
+ 
2
2
 x2 x124
                                                                   =4 +
4 x2
 x124   
                                                                   =4 +
8 x124 
                                                                   =4 +992
                                                                   =996
A_3    yes
62.5x16=1000 +8=1008                           the 
63
rd
 
term is 1000.
                            -8=992 
                           
2
3
+ 2
3
 x2 x (
6
3
-1
)
62x16=992 +8=1000    
.5       h j
       
=
2
3
+ 
2
3
 x2 x
62
                                                                   =8 +
8 x2
 x
62
   
63x16=1008 +8=1016 
g      h k
 8     
=8 +
16 x6
2
 
                                                                   =8 +992
                                                                   =1000
A_4
    no
31.25x32=1000 +
16
=10
16
                           the terms 
3
2
 & 
3
3
 are bigger & smaller than 1000.
                                 -16=984                
   
 2
4
+ 2
4
 x2 x (
3
2
-1
)
31x32=992 +16=1008    
.5       h j     
=
2
4
+ 
2
4
 x2 x3
1
                    
  
  
                            
h  
  
        
 
=16 +
16 x2
 x3
1
   
32x32=1024 +16=1040 
g      h k 8
  
 
=16 +
32 x3
1
 
                                                                   =16 +992
                                                                   =1008
A_5
    no
15.625x64=1000 +32=1032                           the terms 
16
 & 
17
 are bigger & smaller than 1000.
                                   -32=968                
  
2
5
+ 2
5
 x2 x (
16
-1
)
15x64=960 +32=992    
.5       h j
   
  
  =
2
5
+ 
2
5
 x2 x
15
                                                                   =
32
 +
32
 x2
 x
15
   
16x64=1024 +16=1040 
g      h k
 8 
 
=
32
 +
64
 x
15
 
                                                                   =
32
 +
960
                                                                   =
992
A_6
   no
7.8125 
x
128
=1000 +
64
=10
64
                           the terms 
8
 & 
9
 are bigger & smaller than 1000.
                                  
     
 -
64
=9
36
  
        
   2
6
+ 2
6
 x2 x (
8
-1
)
7
x
128
=
896
 +
64
=
960
    
5   
 
    h j
o 
 f
 
=
2
6
+ 
2
6
 x2 x
7
                                                                   =
64
 +
64
 x2
 x
7
   
8
x
128
=1024 +
64
=10
88
 
g  
0  
h k
 8
  
=
64
 +
128
 x
7
 
                                                                   =
64
 +
896
                                                                   =9
60
A_7
    no
T
he terms 
4
 & 
5
 are bigger & smaller than 1000.
A_8
    no
T
he terms 
2 
& 
3
 are bigger & smaller than 1000.
A_9
    no
T
he terms 
1 
&
 2
 are bigger & smaller than 1000.
A_10
  no
T
he 
1
st
 
t
erm
 
is 
 bigger than 1000.
)
