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void insert(String input, int len, tree t){ 

  /*base case—inserting last character of input*/ 

  if(len == 1){ 

    if(!(t->children.contains(input.substr(0, 1)))){ //first char 

      t->children.add(input); 

    } 

  return; 

  } 

  /*recursive call—adding node if needed and  

   *calling insert with input as everything but the 

   *first letter of the input 

   *e.g. old input = dogs, new input = ogs 

   */ 

  if(!(t->children.contains(input.substr(0, 1)))){ 

    t->children.add(input.substr(0, 1)); 

  } 

  insert(input.substr(1, len – 1), len - 1, t->children.get(input.substr(0, 1)); 

}     
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 skew(…){ 
   -set red left child/neighbor (L) as parent/neighbor to old      

  parent/neighbor (T) (swap direction of pointer) 

   -set old parent/neighbor (T)’s old parent (dotted line) to    

  new parent/neighbor (L) as its child 

   -set new parent/neighbor (L)’s right subtree (B) as new      

  child/neighbor’s (T)’s left child 

 } 
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 split(…){ 
   -elevate middle red node (R) to a parent with it’s   left/

neighbor (T) and right/neighbor (X) as children 

   -set old middle node’s (R) old children (B) as grandchildren 

    (make B a child of T) 

  } 
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-"E2%++'#"-2'E+'3WP'kP'/%'W'



,/2$=/0-' :AB',/2$=/08'9H+'?%+$@5/M0'

F/2+8'fmQ'6-'2H+'%//2'

B+_',/2$=/08'
-Let Q be P's right child.  

-Set Q to be the new root.  

-Set P's right child to be Q's left child.  

-Set Q's left child to be P. 

,6DH2',/2$=/08'
-Let P be Q's left child.  

-Set P to be the new root.  

-Set Q's left child to be P's right child.  

-Set P's right child to be Q. 

:AB',/2$=/08'9cY'CcY:9!cYY9'
=(1"$>?2('$'201$5(1"$01$

5(44"#@$

A2"/$'&$B1"$C'$ A2('$'&$#&$

,6DH23,6DH2' 3,6DH2'-"E2%++'/"2M+6DH-'

<+_'-"E2%++'

3?$<$07+'J$72/%'/J'%//2G-'

%6DH2'6-'3W'

WX! B+_'%/2$=/0'/0'%//2'

,6DH23B+_' 3,6DH2'-"E2%++'/"2M+6DH-'

<+_'-"E2%++'

3?$<$07+'J$72/%'/J'%//2G-'

%6DH2'6-'sW'

WX! ,6DH2'%/2$=/0'/0'%6DH2'

ZX! B+_'%/2$=/0'/0'%//2'

B+_3B+_' 3B+_'-"E2%++'/"2M+6DH-'2H+'

%6DH2'-"E2%++'

3?$<$07+'J$72/%'bJ'%//2G-'

<+_'6-'sW'

WX! ,6DH2'%/2$=/0'/0'%//2'

B+_3,6DH2' 3B+_'-"E2%++'/"2M+6DH-'2H+'

%6DH2'-"E2%++'

3?$<$07+'J$72/%'/J'%//2G-'

<+_'6-'3W'

WX! B+_'%/2$=/0'/0'<+_'

ZX! ,6DH2'%/2$=/0'/0'%//2'

,/2$=/0-'



m%$7=7+':AB'9%++'
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m%$7=7+':AB'9%++'

•! T0-+%=0D'$05'5+<+=0D'$%+'2H+'-$#+'$-'60'

E60$%&'-+$%7H'2%++-`''

•! t-+'%/2$=/0'2/'V['E$<$07+'6--"+-'


