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Data structure + Algorithm = Programming
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A data structure Is a way to store data and organize data in
order to facilitate access and modification.

{Introduction to Algorithms)
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int Sum(Data[] ) PAT I ] PATIREL
{
ints=0; cl 1
for (I = 0; I<n ; 1++4) c2 n+1
s+= Data[l]; c3 n
return s; c4 1
b
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Int Find(datal[], v) AT I 1] AT IR
{
for(1=0;I<n;l1++) cl 7 1~n+l
{ if (data[l] ==v) c2 ?0~n
return I;} c3 1/0
return -1, c4 1/0
¥
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+ IR v = datan-1] T(n)=cn+c,n+c,

o vAEdaan T (N)=¢(n+1)+c,n+c,
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i JZATH A = 2*1016/106 = 2*1010
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MBI S — NEE, BEREREHN: T(N)=N log N
70 18] BRI 2 N = L08R BAT It ) 2= 8 2 /DI 2
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T(10%)=10° log(108) ~ 2.66*10°
T ELPAT IS TR HON -

T(N)/10°= 2.66*10°
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T(N) time for N=108 max N in 1 hour

N(logN) 0.4433 minutes | ~10 billion(-+12)

2N? 6.34 years ~4,242,640
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T(n) =n*+100n =T (n) =0O(n?)
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— FRONEERIETE P (Asymptotic Analysis)
— BVEBIAT B (a3t o A 45 RO BT R B R, (A6
KT EE AT 45 AR AT R B R

LRI R .

constant: 0O(1)

logarithmic: O(log n)

linear: O(n)

log-linear:  O(n log n)

quadratic: ~ O(n?)

exponential: O(c") (c is a constant > 1)
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#11-4-5: BHUEFEA(NXN), 4EHATRIEHEIN L —DNEEL HEHATHIE AR .

void ChangeMatrix(&A[]) PAT I 8] PAT IREL
{

for(i=0; 1 <n;i++) cl n+1

read(&constant[i]); c2 n
for(i=0; 1 <n;i++) cl n+1
{ for(j=0;j<n;j++) cl n*(n+1)
A[i,j]+=constant[i]; c4 n*n
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T(n)=c,(n+1)+c,n+c (n+1)+cn(n+1)+c,n’

=(c, +¢,)n” +(3c, +¢,)n+2¢,
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int fun_a(int N)
{

if (N<=1) c1
return 100; c2
else
return 2*fun_a(N-1); c3+T(n-1)
}
T(n)=
cl+c3+T(n-1) n>1

FirBAn>1:
T(n)=cl+c3+T(n-1)

=Ccl+c3+(cl+c3+T(n-2))

=n(cl+c3)+T (1) =n(cl+c3)+cl+c2
=0(n)

n<=1: T(n)=0(0)
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Int sum(int a, int b)

{
Return a+b;

}
SR A (TR £/
S=0, SEHTAFRFE R, AAE (AT I B AL B2 L 0 R 7 1 255

H 1) 7t
#11-4-8 1+ En A ELIAI

int Sum(Data[] )
{ ints=0;
for (1 =0; I<n; |++)
s+= Data[l];
returns; }
BE G AR (ATARER sy 270
S(n) = n*sizeof(int) = cn = O(n)
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