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Figure 5. [Illustration of transtormation [I.

Therefore we get

Case A: v, = 247" — (n — 29,
w(t) = n - 2471 — 441,
Case B: vy, = 0
w(?) = n-2¢ - 49

But in Case A, 0 = n — 2¢ = 247! holds, which yields
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whereas in Case B, 2¢°! = n — 29 = 2¢ implies

2d-1 4 2d = p = 24+1

Thus we get for n with

2= =24 4+ 24-1  (Case A): w(t) = 2¢71-n — 4470 =1 wu(n).

24 4 24-1 = p = 24+1 (Case B): w(%) = 29 n — 44 =1 wy(n).

In case n = 2¢ + 2¢-1 (i.e., every node at level d — 1 has exactly one successor’
both expressions w,(n) and wy(n) have the same value.

These two expressions w,(n) and wg(n) are tight lower bounds on w(?) for ¢
tree + with n — 1 nodes. To conclude the proof, we have to show tha
w,(n) = #n2 and wy(n) = #n?. Since both expressions are linear functions of 7
it suffices to consider the boundary cases n =,2¢, n = 2¢ + 2971 and n = PARRS

In the first case, n = 29, we get
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In the second case, n = 2¢ + 2971 we have 2¢ = %n. Therefore

wa(n) = wy(n) = 29n — 44 = > — (§n)? = &n’,
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