More examples on Mathematical
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i Gray code:
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4bit Gray code permutation

0000 =0

0001 =1

0011 =3

0010 =2

0110 =6

0111 =

0101 =

0100 =4

1100 =12

1101 =13

1111 =15

1110 =14

1010 =10

1011 =11 4bit rotary Gray code for angle-
1001 =9 measuring device
1000 =8
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* Theorem 2.1:

For any integer k>0, there exist gray code with
length = 2k.

Induction hypothesis: if length=2k exists.

Inductive reasoning: length=2(k+1) exists.
00 01 11 10> 000001 101 111

's]i 521 -"lsﬁ > GSI, 13]' lszg 0321 053! 0.;4,"" 032*1



e Theorem 2.11:

For any integer k>0, there exists gray code with
length=| bk |; if k%2==0, it’s closed, otherwise,
it’s open. K=5,6,7,8

—_—
Proof: (a47iix)Pgl6.
Ib = log, K=9,10,..,16

[ Ib5]=|1b4]+1
[1b107] =] 1h8]+1
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Find non-overlapping paths in a graph

* Find non-overlapping paths in a connected undirected
graph(Odd node path decomposition)



Theorem 2.12:
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Another decomposition




e %iH
kA

X

-

M|

proposition

#%7 Z ri=even number

/

RN T B 9 S BB H 9k

Y d(v) =#E*2
soyodv)=>dv)+ > d(v) A%k

SRTT S d (V)RR B
S d () R 1 8

PSS

HFOHMEAILE.



Inventor paradox —JA4N & 1% 4%

Proof: A e

Induction hypothesis:
the theorem is right for connected graph G with #E<m.

(after the decomposition, G will not be necessarily connected!)

Extended induction hypothesis:
the theorem is right for any graph G with #E<m.

Inductive reasoning:

—»/



Wom{B % --inventor paradox
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Inventor paradox -- AR 15 A

Proof: 0, IR E LA 4

Induction hypothesis:
the theorem is right for connected graph G with #E<m.

(after the decomposition, G will not be necessarily connected!)
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Extended induction hypothesis: AT E .

the theorem is right for any graph G with #E<m.

Inductive reasoning:
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Practice 2.16 <Pg.23>
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Red-Black tree for sorting(Z1. 22 #4)

a type of binary search tree

~
4

Self-balancing tree algorithm: AVL and Red-Black tree; The key operation: rotating the node.



