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Text book

e Introduction to Algorithms:
A creative Approach
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Programming Language

e You can use JAVA or CH..
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Mathematical Induction

* Induction hypothesis (3291 15)
e Inductive reasoning (JHZNFEFE)




example

o WITERZEL gcd(A,B) K KA 2% greatest common

C| b

o [a]

N

C|

divisor

ENTRY

Euclid's algorithm for the

greatest common divisor (ged)

of two numbers

INPUT A, B

PRINT &

int ged vB(int a, int b){

while(1){
if( b>=a ){ /*HIREwhilefBAPEENTIAREAANEIMHE , ENEH , ISSE—EEHR/
b -= a;
if(b==8) return a;
¥
else{
a -= b;
if(a==8) return b;
¥
¥
¥
int ged_v1(int a, int b)q{ i : :
while(1){ int gcd_v2(int a, int b){
if(b==0) return aj| Whll?{l}{
if(a==8) return b; if(b==0) return a;
elsef ’ if(a==8) return b;
if( b>=a ){ =
b -= a: if( b»=a ) b -= a;
2
if(b==8) return a; else a -= b;
b ¥
else{ ¥
a -= b; I
if(a==8) return b;
h
i
}
¥




example

o WITRREL gcd(A,B) Ri/NAfEEsmallest common
multiple

/*least common multiple®/

int lem(int a, int b){
if(a==8) return @;
if(b==8) return 8;
int ma = a, mb = b;

while(1){
if(mb==ma) return ma;
else{
if( mbr=ma ) ma += a;
else mb += b;
¥
¥
¥
or
a-b
lem(a,b) = a-b

ged(a,b)’



example
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UEBe 2:
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Begin wit
If n-1
Begin wit

IH 2075
IBELPER

=+ if n-1 establish = n establish
) AR o

h n=1;
establish, n establish = all establish.
h n=1; (5% HZ 1 ¥ )

If for any m<n establish, n establish = all establish.

Begin wit
If n-2
Begin wit
1f n/2

hn=1, n=2; <ILL®

establish, n establish. = all establish.
h n=1;

establish, n establish = for all n=27k establish.



o ZEFJIAZN(Structural Induction)
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Theorem2.5  #Region partition by lines

n lines in general position divide the plane into n(n+1)/2+1 regions.

general position:
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Look at an individual region when only n-1 lines exist.
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Another simpler proof

o NI ZEnK B Z A n-1138 5 At ]
WX 2% BL2 LI 0 n B, Horp i B — B
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Conclusion:
n lines in general position gives divided regions = 2+2+3...4+n = (n+1)n/2+1
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/\%kz&ﬁ 7 + 9 + 11 = 27
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stz :[:F' D 13+ 15+ 17+ 19 = 64
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e Loopinvariant : a property, a logical assertion, that holds before (and after)
each repetition.

 Knowing its invariant(s) is essential for understanding the effect of a loop.

1. int max(int n, const int aln]) |

2. int m = al0];

a. A7 m eguals the maximum value im alth .. of

4. int 1 = 1;

5. (i !'=n) {

A. AF m equals the maximum walue im alfh .. 31-1f
T. fm < ali])

. m= alil;

g, A m eguals the mavimum value in &f0...3f
10. +i;

11. S m equals the maximum wvalue in affh .. 31-1f
12 I

13. S @ eguals the maximum value in affh..3i-1f, and 1==n
14. m;
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