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Input——  Algorithm — Output
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Input: sequenceof number  =>»{ SORTING } =>» Output: An ordered permutation of input
a,,a,,..a, a <ay,..<a).
R0 Jbe v
T O polis Egozxe dmlbre w391 o SgRw w39
Problem: Add &l numbersin the array S of n numbers. Problem:Isthe key x inthe array S of n keys?
Inputs. positive integer n, array of numbers Sindexed Inputs. positive integer n, array of keys Sindexed from 1
from 1ton. ton, and akey x.
Output: sum, the sum of the numbersin S Output : location, the location of x in S(0if x isnotin S)
number sum (int n, const number g]) void segsearch (int n, const keytype ], keytype x,
{ index& location)
index i; {
number result; location =1,
result = 0; while (location <=n && Sflocation] !'=x)
for (i =1 i<=n;i++) location ++;
result = result + Ji]; if (location > n)
return result; location = 0;
} }
Alg. 1-2 Alg. 1-1

§ s (Pseudocode) A4S e 1 g g

use if (1<x<j) Instead if (i<=x && x<=))
use exchangexandy instead ?

comparison C++ Symbol Operator C++ Symbol
X=y X== and &&
X %Yy x!l=y or Il
X2y X>=y not !
X<y X<=y
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void matrixmult (int n, const number A[][], B[][], number C[][])

void exchangesort (int n, keytype g])

{ { index i,j:
. - . . !Jl
'f”de* '_’Ji_k.’<_ _ for (i = 1i<=n;i++)
or (i el __.n" _.) for  =i+1j<=n;j++)
i So it (S < i)
Clil[j1=0; ; .
for (k =1 k<= n; k++) | exchange ] and 11
Clill] += ALK <BK][i] ;
} }
Alg. 1-4 Alg. 1-3
Cl inlin 0T ol 5l 2230 b 25 4§58 et 6580 5 Sy 020 80 TS 5l
. - . - " (229°9° SR>
(29999 9w § (o ¥ ST (2151 duslio o _
voi d bi nsearc_h (int n, const keytype g, keytype x,
15T o311 dus Gio S5 s o S10nss index& location)
Sequential Search |Binary Search index low, high, mid;
low=1; high=n; location=0;
128 128 8 while (low <= high && location==0)
1024 1024 11 { iT'(dX::LSOS"[Vn“;;]“)gh V2
1048576 1048576 21 location = mid;
eseif (x<gmid])
4294967296 4294967296 33 high = mid-1;
eselow=mid+ 1;
}
}
Alg. 1-5
(Fibonacci Sequence)g;?ls 5..,39 S B
fo=0,f1=1, fn=fh1+fno

fn:0,1,1,235,8, 13, 21, 34,55, 89, 144,...

~~\:5rr~j3(ﬁux:56ﬂ(v>.=£‘\1&?) fsdlﬁé;fjp&)s:&ux

S5 e (a3 iz 5981
int fib_Iterative (int n)
{ R o
index i: int f[0.n: £10] = 0; int fib_Recursive (int n)
if (n>0) if _q
(fu=1 return
for (i=2; i<=n;i++) dse ’
durn [rf_]][;'] =fli-1] +1fi=2); ) } return (fib_Recursive(n-1) + fib_Recursive (n-2));
}
Alg. 1-7 Alg. 1-6
Jf e
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If T(n) isthe number of termsin the recursion tree corresponding to Alg. 1.6, then, for n> 2, T(n) > 2"

sb o b el il 3l eslizal b LS

AR 3951 98 ! G‘J)lf dus R0

Execution Time | Execution Time
n | n+l 2" Using Alg. 1-7 Using Alg. 1-6
40 | 41 1048576 41 ns 1048 ms
60 | 61 1.1x109 61 ns 1s
80 | 81 1.1x1092 81lns 18 min
100 | 101 | 1.1x1015 101 ns 13 days
120 | 121 | 1.2x1018 121 ns 36 years
160 | 161 1.2x1024 161 ns 3.8x107 years
200 | 201 | 1.3x1030 201 ns 4x1013 years

A
il odaT Jlie iz asls) 3. iyls G sline sla S doms 5 b ST OLSS (glallas (51 & gline L;ur;{)jin iy :m&‘\

(8309 S 9 (o P S ®

NS5 5 585k o) 4 rlsed ol ez dnlons @

(A8 aa) o ol Olazst oy 4 iy Sledbl 6l ) gl (S5l 0 9 o3 il 0 @
(A..ia,u\f'-a;lg@,L}:,;Lﬁ‘wﬁ_;.uﬂ_gu‘_;ﬂ):)Gﬂj})}‘.@ug}})qgﬁjbgw&ww .

& /. & . -
(A5 dal g 0315 b g ey« s ok S (6 33) SOV SS 5 5385k B0 4 Ol drlns @

B - ¥

s oy 5951 )QBT

(Complexity Analysis) o5 S }QBT

o Time Complexity: CPU time, number of computations
Memory Complexity: memory consumption
o Power Complexity: power consumption

(0]

(Correctness Analysis) (w38 6T
Develop a proof that the algorithm actually does what itis supposed to do
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Every-Case Time Complexity T(n)
The number of times the algorithms does the basic operation.

Sl o9 o 30 Sl (T Y

Worst-Case Time Complexity wW(n)
The maximum number of times the algorithm will ever do its basic operation.

oSle Sl 53 (Sl (e -
Average-Case Time Complexity  A(n)
The average of the number of times the a gorithms does the basic operation.

Al (9 p 90 (S (T -F
Best-Case Time Complexity B(n)
The minimum number of times the algorithm will ever do its basic operation.
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