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void seqsearch ( int n,

const keytype S [], /15500 9 pazus S
keyfype X, nu L}.u.lb..l' LJ LCb-‘»-LISJ' 50.;|JT
index& location )
X >s
{
location =1 ; :lp >9 >

while ( location <= n && S [location] = x) S ! oo
location++ ; (S 3> X ySo) Location
if ( location > n)

location = 0 ;
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number sum( int n, const number S[])
{ /1o 9 g0 S U
index 1i; NG Guossl LSeolyT O
number result ; o g 45

(S > 59290 slacl 0. L) sum o
result = 0 ; I 23798 ge? Juel2)

for (i=1;i<=n;it++)
result = result + S [i] ;

return result ;
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void exchangesort ( int n, keytype S[1])

{
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index I, ;

o 29,5
for (i:1;i<:n-1;i++) Ll 3dS 5gls Seul T
for (j=1+1;]<=n;jt++) a9 Jae iy oy

it (S <SM)

exchange S ], S [j1;
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void matrixmult (int n, const number A[][ 1, il (6399
const number B[1[ ], /1 Cadog 2uzmio Sxe U
number C[1[]) B g A 5o 95 sl ool jT 0
{

NG guossl LAB O
index 1, k;
for (i=1;i<=n;(++) (o292
for (j=1;j <= n; j++) Slael jI C gy gs ol T
Clillj1=0;
for (k=1;k <=n; k++)

CLiTLI=CLillj1+AL{I[k]*BLk][j];
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void binsearch ( int n, const keytype S[], keytype x, index& location ) 12 599

{ .
/1 o P20 e
index low, high, mid ; 09 &

S o ool yl
low =1; high=n;
location = 0 ; NG Guadsl b Gl o pac
while ( low <= high && location == 0) {

mid = | (low + high) / 2 ) ; XS

if (x==S [mid] > 4>
location = mid ;

else if (x < S [mid] ) (S 4> X ySe) Jocation
high = mid -1 ;

else

low = mid+ 1;
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int fib ((int n) b 529>
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if (n<=1) |
return 7;
else

return fib(n-=1)+ fib(n-2) ;
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T( m) >2m? ,2<m<n

:;lﬁ.’i.u.llpls O
m=T(n-1)+Tn-2)+1

>2n-1)12 4 9(n-2)12 4 1

>2n=-2)12 4 9(n-2)12 =9 * 9(n-2)12 = Pnl2
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int #ib2 (int n) L (5399

{ 1595 C Sae Sy

int £[0 .. 1 e

f[O] =0; :ld >9 >

T (n>0){ fib2
fl1]=1;

i / 1 obgud oJLss jl ol /76los
for (7=2; 7<= nm, [A+) LRbgxs ollus jl e ,

fl]=fLi-11+f[i-2];
}

return £[n] ;
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implement
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28

21 =N i . . .
= Z C#i=C#* 21 ,with C a constant expression not dependent on
. i=1 i=1

N-C

:1 Z:— Z i+ C)

3= N(N+1) i=0

N N C-
Zf = Zi— Zf (
i=C =0 =0

_ N(N+1)(2N+1
Z ( 3;,{ )

N N N

= Y(A+B)= Y A+) B {
i=1 i=1 i=1

N+l

. _1 N N
ZA = ., for some number A N .
- A-1 Y(N-i) = )i

Zz (N=1)2¥" 42

In N

i

LS

lll-'ull—lI
Il

i=1

ng = 2N Slgi=Nlg N—1.5

i=1
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Forallreala > 0,b > 0,¢ > 0, and n,
Iﬂ:.-'_:'l'j;] = {:I

a = bhherd
logsB = 1 log.(ab) = log,a+log.b,
logg(X * Y) = loggX + loggY log,, at = nlogya,

v log,.a
log, X' = Y # log,X logya =
log, b
T (logzX) logy(1/a) = —log,a,
' “ﬂgﬁfl} l
logya = ,
log, b
. o logp, ¢ _ logy, a
lgn = log,n  (binary logarithm) a = ¢
Inn = log,n (natural loganthm)
k L » logy _ 41003
lg"n = (lgn)* (exponentiation) , d =N
lelen = lg(lgn) (composition) .

(Iog n)Iogn _ nIoglogn
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For all real @ > 0, m, and n, we have the following dentities:

a =1,
at = a,
a' = la,
(HM)H — ﬂmn’
™ = @

m.n m+n
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2
W gl Filo 2 po o 5981 Slo j (T Julxd
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1=1

=1 j=1 k=1 =1 j=1



%39 Sl ol g0 it 591 (Sl (T i Julod )f

INSERTION-SORT (A, n) SA[L..n] N w8 helotess

cl: forj<—2ton o "
{ - i C_) n : 1
//Insert a[j] into the sorted sequence a[1..j-1] c, n-1
c3: dokey — A[]] > c, n-1
- - C5 Z::ez‘fj
c4: | — ] -1 ) "
cS:  whilei > 0 and A[i] > key Ce >, -D
C7 > L@ —D
{ ) _
c6: do A[i+1] « A[i] s n-1
c/ |l —1-1 _ -
}
c8: Al[i+1] = key 1 i j n
key
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T(n)y=cn+c,(n=1)+c,(n=1)+c Zt +e Z (t, -1) +c’z (t, =D+c,(n=1)

j=2 j=2
:(Worst Case)dlo ¢y 550
Sl iy uSe w00 2Bl egl T oS Cuwl (iloj
-39 sungldo [1..J-1] ealyT juj > 630 Lo polic yolos b 3oL A[]] jraie o yguo ol 5>
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c; ¢ € c;. ¢ ¢
(25+ 26+ Dy’ +(c;*1+c?3+c4+——35—57+cg)n—(c3+c4+cj+£'8)
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J=2 J=2 j=2
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Figure 1.3 @ Growth rates of some common complexity functions.
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@ Table 1.4 Execution times for algorithms with the given time complexities

“1 ps = 1075 second.

1 ms = 1073 second.

n fln)=lgn  f(n)=n fln)=nlgn f(n)=n* f(n) =n" fln)=2"
0 0.003pst 001 ps 0.033 pis 0.10 ps 1.0 ps 1 s

20 0.004 s 0.02 ps 0.086 ps 0.40 s 8.0 s 1 ms'

30 0.005 ps 0.03 ps 0.147 ps 0.90 ps 27.0 ps ls

40 0.005 ps 0.04 ps 0.213 ps 1.60 ps 64.0 ps 18.3 min

50 0.006 ps 0.05 ps 0.282 us 2.50 ps 125.0 ps 13 days

10 0.007 ps 0.10 ps 0.664 pis 10.00 s 1.0 ms 4 x 10" years
- 10° 0.010 s 1.00 ps 9.966 uis 1.00 ms 1.0's

10* 0.013 us  10.00 ps 130.000 us~ 100.00 ms 16.7 min

10° 0.017 ps 0.10 ms 1.670 ms 10.00 s 11.6 days

10° 0.020 ps 1.00 ms 19.930 ms 16.70 min 31.7 years

107 0.023 ps 0.01s 2.660 s 1.16 days 31,709 years

108 0.027 ps 0.10's 2.660 s 11570 davs ~ 3.17 x 10 years

10° 0.030 s 1.00 s 29.900 s ( 31.70 years )
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