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•  Problem Solution	
  
Observa1on:	
  
	
  	
  	
  The	
  square	
  root	
  and	
  floor	
  opera:ons	
  make	
  the	
  
recurrence	
  hard	
  to	
  solve.	
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square	
  of	
  some	
  integer?	
  	
  

	
  
That	
  will	
  get	
  rid	
  of	
  

the	
  SQUARE	
  ROOT	
  and	
  FLOOR	
  opera:ons!	
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•  If	
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Proof	
  of	
  
Using	
  Mathema1cal	
  Induc1on	
  
	
  
1) When	
  j=0,	
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2)	
  Assume	
  the	
  equa:on	
  holds	
  for	
  all	
  j	
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so	
  we	
  proved	
  the	
  equa:on	
  also	
  holds	
  for	
  j	
  =	
  k+1	
  
Hence	
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Observa1on	
  revisited	
  
when	
  	
  
	
  
	
  
Note:	
  when	
  k=m,	
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  have	
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Given	
  an	
  arbitrary	
  n	
  ,	
  if	
  we	
  can	
  find	
  out	
  the	
  
corresponding	
  	
  	
  	
  	
  	
  	
  such	
  that	
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  our	
  observa:on.	
  
	
  

The	
  ques1on	
  is:	
  	
  Given	
  n,	
  how	
  can	
  we	
  find	
  n0	
  ?	
  
Let’s	
  calculate	
  several	
  an	
  to	
  see	
  if	
  we	
  can	
  find	
  
some	
  paZern.	
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We	
  now	
  need	
  to	
  do	
  two	
  things:	
  
1. Find	
  a	
  closed	
  form	
  for	
  the	
  first	
  column	
  of	
  the	
  
previous	
  table	
  

	
  
2.	
  Given	
  an	
  arbitrary	
  n,	
  find	
  the	
  corresponding	
  n0	
  that	
  
appears	
  in	
  the	
  first	
  column	
  of	
  the	
  previous	
  table	
  

	
  
If	
  these	
  two	
  things	
  are	
  done,	
  we	
  can	
  find	
  a	
  
closed	
  form	
  for	
  our	
  recurrence.	
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Let	
  Mn	
  be	
  the	
  number	
  sequence	
  	
  corresponding	
  to	
  
the	
  third	
  column	
  of	
  the	
  table.	
  It’s	
  easy	
  to	
  see	
  and	
  prove	
  
by	
  mathema:cal	
  induc:on	
  that	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Mn	
  =2n	
  	
  
Note:	
  when	
  k=m,	
  we	
  have	
  
	
  
Let	
  Tn	
  be	
  the	
  number	
  sequence	
  corresponding	
  to	
  
the	
  first	
  column	
  of	
  the	
  table.	
  We	
  have	
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We	
  find	
  the	
  closed	
  form	
  of	
  Tn!!!	
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