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& ;% (Algorithm)

« Whatis H3£7?
« When do we need B 3% 7?
» What H % is a good one?
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2 (Program)
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BiE VS I2F
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When do we need &

Everything, Everytime, Everywhere
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H 3%: A Good One or Not
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i5a MAERIE:
(1) a:=atb; b:=a-b; a:=a-b;
(2) t:=a; a:=b; b:=t;

hge: “R#T=a. bPHYEIE"
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B—RRMETE T I F=E, BRETANEME.
e TRst, fERERETIE!
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(1) SRIMFI T HIRTE) & Ze 4
7 nax(77) = maxy 7(1) | size(I)=7 }
(2) SEFRTRIBTE S Z 4
Zwin(72) = min{ 7(1) | size(I)=7 §

(3) IR/ TRIBTE] & F 4

Lod =Sy

size()=n
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 /(n) >0, as 7—o ;

e (/(n)-An)) I(n) >0, as #—>w;
o AnN)INHIENEMTS, ABEERANILE 2 M.

- ERELE, HERINBIANEFRIEN, =7(n)IEEKMINE
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« ETEBHRR, XFrBr, An)20, g(n) =0,
(1) #mELEHFieso
o Ag(n)={fn)| BFEEEHMnfESITRE2 n,8: 0<
An) < cg(n) }
(2) AMETAFIESQ
* Q(g(n)={fn) | BEEEBMnEEXNRB2 nB: 0<
cg(n) S An) }
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FUNCTION NAME

¢ Constant
log N Logarithmic
logN Log-squared
N Linear
NlogN M log N
N2 Quadratic
N Cubic

2N Exponential
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10 I I T T T I
Linear
O(Nlog N)
8T Quadratic 7
Cubic

Running Time (milliseconds)

10 20 30 40 50 60 70 80 90 100
Input Size (N)
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Running Time (seconds)
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template<class Type>

~

int seqSearch(Type *a, int n, Type k)

{

for(int i=0;i<n;i++)
if (a[i]==k) return i;
return -1;
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(1) 7, (7) = max{ 7(0) | size@)=r }=)

(2) 7,,.(7) = min{ 7{0) | size()=7 }=A1)

(3) AEHFRT, FRi%:

(a) RERIMBER Ap (0<p<1);

(b) TEHEMEMIE /(0 < /<) BERINNEERER, XK

plne
7,,(m= > p(HI)
size()=n
:(1£+2£+3£++;¢£j+”(l_ﬁ)
77 77 77 77

:£Zz’+ ﬂ(l—p)Z ‘D(”;_ D +7(1 - p)
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(1) for/ while fE¥f
o RIMEATHEBTEREIRREL;
(2) BREMRFH
o« EIMAATHERTE* BT BTEIRE
(3) I5iFiEa]
« ZERITERETEM;
(4) if-elseiBf]
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@Iate«:lass Type> \

void insertion_sort(Type *a, int n)

{
Type key; /I cost times
for (inti=1;i<n;i++){ Il c n
key=a[i]; Il c2 n-1
int j=i-1; Il c3 n-1
while( j>=0 && a[j]>key X /[ c4 sum of i
alj+1]=a[j]; /[ ¢c5 sum of (ti-1)
- Il c6 sum og (ti-1)
}
a[j+1]=key; Il c7 n-1
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7—1 n—1 71—1
I(n)y=cn+c,(n=1)+c,(n-1)+ 6424. + CSZ(fl. -1+ 6’62(2} D+, (7-1)
=1 =1 =1

s EETFERT, =1, for 1 <7<z

7' (m)y=cn+c,(n=-1)+c(n=1)+c,(n=1)+c,(7n-1)

=(g+atarogtra)n—(a+e+o+6)=0n)

SN &L (n=1)
;(z+1)— o ! ;,_ >

o TEHWIBAT, £<A1, forl < /<

' (m)Sgn+tco,(n—1)+cq(n—-1)+

6’4(”(”;_ D_ lj + ¢ (@) + c{@j + ¢ (n—-1)

_Gatate
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nAl e to+ 5 +o n—(c,+c,+¢, +¢)
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o XFFEANEHEa[i]=n-1,i=0,1,...,n-1, FH EKinsertion sort
KRB B & ifER . Eit,

c,to+c c,—Cs—C
7 (n)>—2 25 6/¢2+(cl+cz+c3+ . 25 6+c7)/¢—(cz+c3+c4+c7)

= Q%)

« BRI, 7. (7)== 0>
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