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Questionl

HMEEENEXRFBETXETEERERPZE  ELfEENER
-10 7

© The empty tree, denoted L, is a binary search tree.

Q If t; and t, are BST,
and every key value (of descendants) in t; is smaller than k,
and every key value (of descendants) in t, is larger than k,
then node(k, t;, t,) is also a BST.
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Questionl

N ZEZEXN A Min B2 Max

Q If tjand t, are BST,
and Max(t) < k < Min(t,)
then node(k, t;, t,) is also a BST.
Hoh
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t=_1
otherwise

t=_1

otherwise
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Questionl

— R AHDE search 97

— 1285 base case {1 2 7

BN  AREE—NEE  REFENOER - 59
PTHEHEEGRAF  4<8,4<7,7<9 - BZ
inorder traverse: 4 -8 -7 — 9, RAERIER !

BZEE "TER, AN/ AN
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Questionl

ZFER0R | BEE empty tree FIIEIR
BEEES "every/for each s node value in t;/t, - B ¥}
#EE F for all - FIRBRIRATLZ true

ZTERIRE - L B node(k, t), t,) BESRENTURR tree - BAIZEMEA
BT - WATFE " node(k, t,t,) = L1 ERBRMA - AHID

=7 ERENEEEAZH inductive WANESR - 14 2
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Questionl

Rank(t, n) — {0, t= Llor not Exist.(t, n)
Rank '(t, n), otherwise
false, t = L
true, t = node(n, t, t,)
Exist(t;, n), t = node(k, t;, t,) and n < k
Exist(t,, n), t = node(k, t;, t,) and n > k

Exist(t, n) =

Rank'(t;,n),n < k
Rank '(node(k, t, t;),n) = § Count(t)) +1,n= k
Count(t;) + 1 + Rank '(t,,n), n > k

0,t= 1
Count(t;) + 1 + Count(t,), t = node(k, t;, t,)
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Questionl
YEMEEEER

Rank(t,n) = Rank'(t,n,0)

0,t=1

Rank'(t), n,x), t = node(k, t;, t,) and n < k
x+ Count(t;) + 1,t = node(k, t;, t,) and n = k
Rank ' (t,, n,x + Count(t;) + 1), otherwise

Rank'(t, n, x) =

0,t= 1L
Count(t;) + 1 + Count(t,), t = node(k, t;, t,)

Count(t) = {
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Questionl

ARAZEERE code B pseudocode - HAE—RBNHFERSE - 1F
F_EEKH 5 D (10 DRI—F)

BE . KIERB—ES if/else if BIFEHER return - 85
assignment ~ IE1ZER DR - AEH D - ABOJLEAZF R KE
BIRE

ERRHFEREE  BERINETEEMERE (ELBAY size B
B~ RA—EESEERERNRE ) TE—HER - AR
3 xn
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Question2

Differing by k bits is impossible, proof of this is trivial.
Differing by k — 1 bits :
@ Construct a Gray code for n objects.

@ Complement the string every two code.

© Add leading 0 or 1 alternatively to avoid duplicated strings.
Differing by k — i bits :
Revise step 1 : Construct a Gray code which differs by / bits for
n objects.
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cont’d

Example : (n = 6)

000 001 011
@ k=3 100 110 111
000 110 011
@ k=3 411 110 o000
0 k_4 0000 1110 0011

1011 0110 1000
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cont’d (similar to the lecture)

1S, 0Sj_1

05; 1S

1S,
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cont’d (observation and innovation)

Induction from ” ton:

mEsEE - E%D 51,5,....5 & 2 f&l objects BY anti-Gray code
@ Complement £i28
Q TEMIEE—IE bit $EHEA 0 A 1

152l n & objects BY anti-Gray code (Differ by at least k — 1)

Homework 2 Algorithms 2019

12/17



cont’d

P
@ T construct 5 {& objects B Gray code EiSA 1R 5 =
Al Gray code is open. (Differ by more than 1 bit) - &
Complement EAEZE/N\IX k — 1 {& bits - Consider the case
n =6 (6 objects).
Q@ JF= complement AR B EEH string °
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Question3

[Base Case] (h=2) T(2)=T(1)+ T(0)+1=0+1+1=2

[Induction Hypothesis] T(h) = F(h+2) —1
T(2)=F4)—1=3—1=2

[Induction Step] T(h+1)=T(h)+ T(h—1)+1
=(F(h+2)—-1)+ (F(h+1)—-1)+1

i
i

h+2)+Fh+1)—1
h+3)—1
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Question4

[Base Case| height=0

[Induction Hypothesis] height=h+1
(2 % Sum of the height in T) + height of root

=2% (2L —h—2) + (h+1)
=22 _2h 44+ h+1
:2(h+1)+1—(h—|—1)—2
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Questionb

x = n (assign n to x)

[Base Case] { y =0 (assign zero to y)

[Induction Hypothesis|] n* = x* + y (x > 0)

x[3][5[8]09
ylo|2/1]0

[Induction Step]

n=n
X=x—1=x=xX+1
Yy=y+2x—1=y=y —2x+1

=y -2X+1)+1=y—-2¥—-1
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Question5(Continue)

[Induction Step]

n=n
X=x—1=x=xX+1
y=y+2x—1=y=y —2x+1

=y -2X+1)+1=y—2¢¥—-1

n’ = x* + y (by Induction Hypothesis)
=X +1)P2+ (Y —-2¢-1)
=(X*+2¢+1)+ (Y —2¢ 1)
=xX24y
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