Minimom number of items in an

AVL balanced binary tree

height min size growth

1 1.000000e+00 inf

2 2.000000e+00 2.000000

3 4.000000e+00 2.000000

4 7.000000e+00 1.750000

5 1.200000e+01 1.714286

6 2.000000e+01 1.666667

7 3.300000e+01 1.650000

38 5.400000e+01 1.636364

9 8.800000e+01 1.629630
10 1.430000e+02 1.625000
11 2.320000e+02 1.622378
12 3.760000e+02 1.620690
13 6.090000e+02 1.619681
14 9.860000e+02 1.612048
15 1.596000e+03 1.618661
16 2.583000e+03 1.618421
17 4.180000e+03 1.618273
18 6.764000e+03 1.618182
19 1.094500e+04 1.618125
20 1.771000e+04 1.618090
21 2.865600e+04 1.618069
22 4.636700e+04 1.618056
23 7.502400e404 1.618047
24 1.213920e+05 1.618042
25 1.964170e+05 1.618039
26 3.178100e+05 1.618037
27 5.142280e+05 1.618036
28 8.320390e+05 1.618035
29 1.346268e+06 1.618035
30 2.178308e+06 1.618034
31 3.524577e+06 1.618034
32 5.702886e+06 1.618034
33 9.227464e+06 1.618034
79 3.788906e+16 1.618034
80 6.130579%+16 1.618034
81 9.919485e+16 1.618034
82 1.605006e+17 1.618034
83 2.596955e+17 1.618034
84 4.201961e+17 1.618034
85 6.798916e+17 1.618034
86 1.100088e+18 1.618034
87 1.779979%9e+18 1.618034
88 2.880067e+18 1.618034
89 4.660047e+18 1.618034
90 7.540114e+18 1.618034
91 1.220016e+19 1.618034
92 1.974027e+19 1.618034
93 3.194043e+19 1.618034
94 5.168071e+19 1.618034
95 8.362114e+19 1.618034
96 1.353019e+20 1.618034
97 2.189230e+20 1.618034
98 3.542248e+20 1.618034
99 5.731478e+20 1.618034
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A rondow binany tree
struct node No O\‘t&Q_WPSC OL'\— )DGJ_Q\/\CiV\S

{ int wval;
node * left, * right;
node (int v) { val = v; left = NULL; right = NULL; } };

void insert(node * & t, int v)
{ if (t == NULL)
t = new node (V) ;
else if (v < t->val)
insert (t->left, v);
else
insert (t~->right, v); }

int total depth(node * t, int depth here = 1)
{ 1f (t == NULL)
return O;

i

int left depth
int right depth

total depth(t->left, depth here + 1);
total depth(t->right, depth here + 1);

i

return depth here + left depth + right depth; }

int main () OD\d iy\ﬁ U? ‘H/\.Q, OLZJPWS O'F
{ srandomdev () ; . d
node * t — NULL; VUMY s\v%\.a noaL .

int n = 1 << 20;

for (int 1=0; i<n; i+=1)
insert (t, random());
int tot = total depth(t);

printf ("total dept %d for %d items\n", tot, n);
printf ("average %f\n", tot/(double)n); }

$ a.out (—\ . . 20
total dept 27675409 for 1048576 items 'l'hls 1S 2 = N

average 26.393327

$ a.out

total dept 27679123 for 1048576 items
average 26.396869 TQ
$ a.out ’ .

total dept 27225243 for 1048576 items P O\\IQrouy/ 15 ‘3 X \037-
average 25.964015

$ a.out

total dept 27156735 for 1048576 items

average 25.898681

$ a.out

total dept 26395019 for 1048576 items

average 25.172252

$ a.out

total dept 27114779 for 1048576 items

average 25.858668

$ a.out

total dept 26941356 for 1048576 items

average 25.693279 '

$ a.out

total dept 26602916 for 1048576 items

average 25.370518

$ a.out

total dept 27773280 for 1048576 items

average 26.486664

So lC%bQ_PJ =20
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