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Questionl

[Base Case] (n=1) 13 = 12

[Induction Step] 13 +2*+33+ ...+ + (n+1)3
=(14+2+..+n?+(n+1)3
=(1+24+..+n*+(n+1)(n+1)?
=(14+2+..+n?+n(n+1)*+ (n+1)?
=(14+2+..+n2+nn+1)(n+1)+ (n+1)?
=(14+2+.. +n)2+2(1+2-|-...+ n)(n+1)+ (n+1)>2

=(124+22+...+n+(n+1))?
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Question2

[Base Case] (n=0) H(2") = H(1)=1 > 1+ %=1
[Induction Step] H(2™') =143 +1+4 ...+ 5+ zniq + it

z1+3 +(2"+1+2niz+'"+#)
> 1+ 24 (2" « 501)
=1+5+;

=1+
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Question3

Given a set of n+ 1 numbers out of the first 2n (starting from 1)
natural numbers 1,2, 3, ...,2n, prove that there are two numbers in
the set, one of which divides the other.

[Base Case|(n = 1) When n =1, the selection set {1,2} is trivial.

[Induction Step](from nto n+ 1)

@ If both 2n+4 1 and 2n -+ 2 are not in the selection set, there are
n+ 2 numbers being selected in the first 2n, simply by I.H.

@ Ifoneof 2n+ 1 and 2n+ 2 is in the selection set, there are
n+ 1 numbers being selected in the first 2n, simply by |.H.
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cont’d

@ If both of 2n+ 1 and 2n 4 2 is in the selection set, consider
following two cases :

@ If n+ 1 isin the selection set, then n+ 1 divides 2n + 2.
@ If n+ 1 is not in the selection set, then |.H. tells us one of
following is correct :
© First2n 38 n+ 1 AP - BEWEEFRAVZE n+ 1, ALL [First 2n
n+118U{2n+1,2n+2} | PAE n+ 1 WA - n+1 WA
BEEERR 2n+ 2. (AEBRE n+ 1 ZERAIARR BT OE M
ZUTE first 2n PHEW n+ 1 EEPR)
@ First 2n ¥ n+ 1 APEEEHEERE n+1 DISMNIMIEE - 17
T2 [First 2n B n+ 1 8 U {2n+ 1,2n + 2} | P EMEEEFRH
] -

Now we prove all cases. By induction, I.H. is true.
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cont’d

E:E'“
EBEFERNRREER -
9 QD%#‘% replace n+ 1 by 2n+ 2 - BRERTE O LUEEM -
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Questionb

@ Inductively define a function SUM
— Define a recursive function
Base case of recursion: SUM(L) =0
if tree is in the form node(/, t;, t,),
SUM(node(l, t;, t,)) = k+ SUM(t;) + SUM(t,)

SUM(tree) = 0 tree = L
| k+ SUM(t)) + SUM(t,), tree = node(l, t, t,)
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Can | Write Pseudocode?

HIEHAT - [RIFBEERIIEEZESR pseudocode
FZE—5 B E code 5 pseudocode HAEH 7
FE_FE—EBngEHlY  RAEBIGEREIRES
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Questionb

O Base case: SUM(L) = —1
BRICZ9h - Bt ESERBERM (a) — 1%
BEE  SREHARSENFE - FEFREL -1 REL
xR

( —1,tree= L

k, tree = node(k, L, 1)

SUM(tree) = < k+ SUM(t)), tree = node(k, t;, L) and t; # L
k+ SUM(t,), tree = node(k, L, t,) and t, # L

| k+ SUM(t)) + SUM(t,), otherwise
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Questionb

©
fll[3

N N
7y

S

= BEER !
-1, tree = L
SUM(tree) = ,
UM ’(tree), otherwise

SUM'(tree) = {0 tree =1

k+ SUM'(t;) + SUM'(t,), tree = node(k, t,t,)
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Questionb

@ Refine the definition
@ The empty tree, denoted L, is a binary search tree.
@ If tj and t, are BST,
and if t; is not empty, the key value of t; is smaller than k,
and if t, is not empty, the key value of t, is larger than k,
then node(k, t;, t,) is also a BST.
AR AR L — & Base case - BRMMERHTEESEHM
RE—T
/D% base case ( ATEEARKEHFE )2 7
/D2 search A7

iﬂ
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Questionb

Q R  BRBIRN empty tree FE/EEHL key value - 1178

BREd | EZRAK 25
BIEHRE B < k< t,, type error ( JRBETEF tree B

number ,b\r“tbﬁ/J\ ), 45
A EZEBME "the key value of " t) < k < "the key value of " t,
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