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- N o 4.1-16 An alternate version of the Ear Lemma states that a triangulated
=2 (N e polygon is either a triangle with three ears or has at least two ears.
A I!P) 1ec/s (This version does not specify that the ears are nonadjacent.) What happens
if we try proving this by induction, using the same decomposition that we
used in proving the Ear Lemma?

)

We must now recursively decompose the triangulated polygon into one _ |
or more smaller triangulated polygons. One way to do this would be to ﬂ"[,J__E ?
remove an ear and the two edges adjacent to it. However, this approach has

a problem: how do we know that such an ear exists? Therefore we choose E
a different decomposition.

If the triangulated polygon is larger than a triangle it has at least one diago-
nal. We split the triangulated polygon into two smaller triangulated polygons
along some diagonal (see Figure 4.2). For each subproblem the diagonal
becomes an edge in the smaller polygon. These triangulated polygons are
smaller than the original one, so by our inductive hypothesis each is either

a triangle with three ears or a larger polygon with two nonadjacent ears.
We consider what happens to these ears when we rejoin the two polygons
into the larger polygon by joining them along the diagonal. If a polygon is

a triangle the new diagonal will eliminate two of the ears, leaving one ear

in the triangle. If it is a larger polygon the diagonal can be incident to at
most one of the two nonadjacent ears, because endpoints of the diagonal
are adjacent in the subproblem. Thus there must be at least one remaining
ear in this subproblem. At least one ear remaining in each subproblem after
joining means that there must be at least two ears in the original triangu-
lated polygon. They cannot be adjacent because they are separated by the
endpoints of the diagonal. Thus by the principal of mathematical induction

we have proved the Ear Lemma.
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6.3-3
Show that there are at most Pz / 2”“] nodes of height & in any n-element heap.

o« B7 4N
* h=0, & IR AT
o fBh=kl L, BIk)ZE F 22 [n/2k AT 4
o h=k+1f,k+ 1= L HIT RAE 2 NKZH)— 2 (k+ 1= P
A1 ASEET), W k+1 2 ET S E2 2N
“n/zkﬂ]/ﬂ = [n/2+2]
o FHECF RGN, S5 an e AL




| [N

N—_lecLl

s HZEIGHE—TNRBABE S, NGHIE LSS TR ALK fH
A7 20
« iEBH: XTGHIAEmEEIRGE.
o« Mm=1, GRIF, iR r. BiEm<kk>1)H BRI,

+ ZRm=k+1KFM: HEES 2, GHLER AR, iERC, 4
G'=G-E., RGP ENEBII, BN, BPMEEDIXHERBIAN
B (EFE), HUBAKTK. MRBEHMNRR, F1IEFALRE
B LETRE AL REREY, EREEED U
RCHMBIT AL, TR, GwREIL,




_n_/\g IT ﬁ A/.A\

Theorem 8.3 Let G be a bipartite graph with partite sets U and W such that r = |U| < |
W|. Then G contains a matching of cardinality r if and only if G satisfies Halls condition.
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o« i U] < |w1| and 1 < Uy < k, Z518 AT
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Let G be a
, such that Hall's condition

bipartite graph with partite sets U and W, where k= |U| <
is satisfied. We show that L' can be matched to a subset of W,
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