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unsigned long factorial (unsigned int n)

{
if (n == 0) return 1;
return n * factorial (n-1);

}
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X = facto4rial (2);

2 factorial(in=2) {
if (n==0) return 1;
Treseranes return n * factorial(n-1); @ |}--------mmmmmmeoo

4 factorial (2)

: if (n==0) return 1; factorial (1)
P return n * factorial(n-1); @ p--coooo—_ .
4 factorial (2)

1 factorial(n=1) {

factorial(n=0) ( | factorial (0)

Fomee 2 if (n==0) return 1; factorial (1)
return n * factorial(n-1); = poceooooooooio_o

} factorial (2)
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unsigned long fibonacci (unsigned int n) {
if (n == 0) return O;
if (n == 1) return 1;
return fibonacci(n-1) + fibonacci (n-2);

}
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fibonacci (5)
fibonacci (3)
;
s

f 1bOnaCCl 2
fibonacci (0)

fibonacci (4)
\

f ibonacci
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fibonacci () -2 MNIPN 9991

257 97297 PXP1ID2 N1P0TIPAT NIRRT 1907 L9193 TV DA e
121 2-n M2V MYRIAT NIRRT 19077 27 W .n-5 D2 TIRG

n NP0MPIT MIRIPT 190N (P-IV awnn) 21w°nn yor
10 177 nw 0.0
20 21,891 nraw 0.0
30 2,692,537 nraw 0.11
40 331,160,281 naw 13.8
50 40,730,022,147 mp731.1 =nrw 1,864
55 451,702,867,433 myw 5.7 = nrw 20,685
60 5,009,461,563,921 on° 2.6 = n1aw 229,412

N1 KD 1105w TIPR 9w MUWT MNPHAT MR 1T ANTa SIpon e
MY 017 5932 ,AMR 1WATHY 293 1°0T1pN2 wanwn®

ORI T © 13 P9 - 291N - 2w YT X1an 8




gcd () MUV MDD

S0P NIV NPVPOMIP 7% 207 Il ged () DX o)

int ged(int m, int n) {
if (n==0) return m;
return gcd(n, m%n);

}
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712 VWD 1912 bubble sort nwHRRY

void bubble_sort (int a[], int n)
{

int i=0;

if (n <= 1) return;

bubble_sort (a+l1, n-1);
while(a[i] > a[i+l]) {
swap (a+i, a+i+l);
if ((++i) == n-1) break;
}
}

.010IN DR 79°%m1) 0O3°28A W NPAPn swap () EpNDT Iwvn e
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45 | 14 | 22 | 37 | 56 | 61

a+l
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a[n]
void bubble sort (int a[], int n)
{
int 1=0; 45 | 37 [ 22 | 14 | 61 | 56
if (n <= 1) return;
a+l
bubble sort(a+l, n-1); 45 14 22 37 56 61
- ~ - ~ - ~
while(a[i] > a[i+1l]) { I/ h// }l/, \‘
swap (a+i, a+i+l);
14 | 22|37 | 45| 56 | 61
}
}
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* MM n 7262 WO NI¥RY PN NN e x = draw_triangle(3);
** 4
* ok ST 22°0MPT ANINORT e l
* %k k% :
*okkokk n-1mmvnwn oot .1 "’l“tﬁi'&'l?,':{i"’(zi;
* %k %k k k% putchar ('*') ... o
5 P,
Kk dkk kK . TIR2 NP2 N A0 L2 D 1 —
dr:w,tritan_gle(f) {1 @ 2 —
void draw_triangle (int n) e S .-
{ ’ 3 .
1nt 1; draw_triangle(1) {
if (n <= 0) return; Co e i
draw_triangle(n-1); }
for (i=0; i<n; ++i) putchar('*'); 1
putchar('\n'); L
} }
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09990 P90 MN 1790 YIIVN NDOTNA MNP NN
il ? TR WHWHT DR XM W AR Y x = draw_triangle(3);
*kkkk . . . :
kA (X277 700MPIT ANTNORA Wanwl e H
* % % draw_triangle(3) {
x nTRana»woesy 1 pucchar(+)... |
draw_triangle(2); -—
* .n—1 72122 797 vhwnosta 2 — 1—
v
draw,t}l;iangll*el(z) { @ 2 —
void draw_triangle (int n) SR P A g -
L 3—
lnt l; draw_triangle(1) {
if (n <= 0) return; L gy N |
for (i=0; i<n; ++i) putchar('*'); : yo <
putchar ( 1 \n 1 ) ; ------------------- ;
draw_triangle(n-1); e |
} }
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void draw_flag(int n)

{

int i;
if (n <= 0) return;

P { for (i=0; i<n; ++i) putchar('*');
7PN putchar('\n');

draw_flag(n-1);

% { for (i=0; i<n; ++i) putchar('*');
noR~A putchar('\n");
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void draw_nice_flag(int n)
{
int i;
if (n <= 0) return;
for (i=0; i<n; +4+i) printf("****");

putchar('\n');

draw_nice_flag(n-1);
if (n % 2) return; -

for (i=0; i<n; ++i) printf("*");

} putchar ('\n');
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unsigned long factorial (unsigned int n) NOXY WON
{
if (n == 0) return 1;
return n * factorial (n-1);
}
] )
: :
E .factorial(s) .
; p— : > 7070
' actorial Il
; Jecorae) ; IR
E factorial(1) E
i .factoriaI(O) :
! v
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unsigned long fibonacci (unsigned int n) { DERNDD e
if (n == 0) return 0;
if (n == 1) return 1;

return fibonacci(n-1) + fibonacci (n-2);

fibonacci(5)

fibonacci(3)
fibonacci(2) fibonacci(1)
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unsigned long fibonacci (unsigned int n) {
if (n == 0) return O0;
if (n == 1) return 1;
return fibonacci(n-1) + fibonacci (n-2);

}
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fionacci(n)

fibonacci(n-3)
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fibonacci(n-1) - fibonacci(n-2

fibonacci(n-3 fibonacci(n-3

fibonacci(n-6
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unsigned long factorial (unsigned n)
{

if (n==0) return 1;

return n * factorial (n-1);

}
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.O(log(n)) R17 m0MPAT PR 199
int binsearch(int a[], int n, int x)

{ Y12 NP0 ARIP 92 X AT e
X097 1T 1971, M7 YW yIap 1000

.O(log(n)) x11

if (n <= 0) return -1;
if (a[n/2] == x) return n/2;
if (a[n/2] > x)

return binsearch(a,n/2,x);

else { N°2°07IP ARMP 92 1T MW7 e
int pos = binsearch(a+n/2+1, n-n/2-1, x); 1991 ,312p 9732 2T N
if (pos == -1) return -1; >

return pos + n/2 + 1; .O(log(n)) &1 A% 1173°177 NP0

}
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unsigned long factorial (unsigned int n)
Y 17X 21T AN NIWORA /PO MNP NPPIY 90 1IN R
N1P20RAT MXIPT 9 2w A% 37 YW NPNYW 1700 07 e e L)
M QW9 AuAwa SW TPXKTIND O3 WHNwa? 0% .NvXannw }

(9% AR ARA1T7 X1 1IX) M1 NI 219 AT IR ,01PR NP1
(7 ) TR NR IRNAY ,R37 70727 DR TXPN0T TIPR 921,100 Apna e

2507 NX 7% ¥12p X1 C WwR) won X2 1182 T(n)

VIWDIT AR D01 1R NIRHDAIT 1902 1T 720N AP0 e
:(NP2°0MIPT ARIPA ROY PEPID NMYRANAY MW

— 1712V 225w 22 MW .NIXYT DPERN0 DX (L..2W) 1N N2

TwnnR anxy By I an
1 T—T(—-1+C

PUYPAN T © 13 P9 - 291N - 2w YTY Xan 35 ORI T © 13 P9 - 291N - 2w YT X1an 36




factorial () YV '9YpDY0 MN*D

712V X577 37 02 53?] AW "10°22 n QPR3 n-1 2°x31 ,Nyd 2
:o»pn (n-1)

Tn-1)=Tn-2)+C
9271 . T(n)-2 "W°22 72 2°%32 13T W @

T(n) =T(n-1)+C =
=(T(n-2)+C)+C=
=T(n—2)+2C

IR 191 n-3 ,0-2 2 XA Pwnh 990 T PNRa e

OwrNT N © 13 A - 2°91300 - 2wnnn WIn? Xan 37

factorial () YV '»99PVY0 MNS

:T(n) 5w "2IPL>W MIND DX 7211 ,70 wnl .3

T(n) =T(n-1)+C =
=(T(n-2)+C)+C=
=T(n-2)+2C=
=T(n-3)+3C =

—T(n—-k)+k-C

SO0V MO k-7 AW RO ANNANT TN WK

OwrNI Y © 13 P9 - 29300 - 2wnnn Wk Xan 38

factorial () YV '9YpDY0 MND

MW 2% MWW 00T 7PN DN MWRI NILYI MNOT N 4
Apn ueR T(n) -5 72° 702 MWW 027,77 pn

WK 1991 ,n=0 X177 0°0277 7PN ,factorial () YW mpna ¢
2>93p0%057 Mn*o2 T(0)-2 ¥°31 °nNn L1921 .73 mInvoa T(0)-5 v
MDD k-1 W 12V 12WIAW M1 332 11201 70 aw®

T(n)=T(n—-k)+k-C

22p1 (MN°57 5W n-1 3w WA193) k=n 7207 N2V 0D R UK ¢
:22p1 771 w22 k=n 75 oR 2°%1 .T(0) P72

T(n)=T(0)+n-C
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void bubble_sort (int A[], int N)
{

int i=0;

if (N <= 1) return;

bubble_sort (A+l1, N-1);
while (A[i] > A[i+1l]) {
swap (A+i, A+i+1);
if ((++i) == N-1) break;
}
}
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merge_sort (A[N])

{
if (N <= 1) return;
allocate tmp[N];

merge_sort( A[0..N/2] );
merge sort( A[N/2+1..N-1] );

tmp = merge( A[0..N/2], A[N/2+1..N-1] );
memcpy (A < tmp);
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T(n)=2-T(4)+n
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T(n) =2 -T(zik)+k-n =
n-T(1)+log(n)-n =
n-C,+nlog(n) =
O(nlog(n))
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void strflipl (char *str)
{

if (*str == 0) return;
strflipl (str+l);

while (str[1l] !'= 0) {
swap (str,str+l);
str++;

}

}
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void strflip2 (char *begin, char *end)

{

if (begin >= end) return;
swap (begin, end);

strflip2 (begin+l, end-1);
}
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void strflip2 (char *str)
{

strflip2 aux(str, str + strlen(str)-1);
}

void strflip2_ aux(char *begin, char *end)
{

if (begin >= end) return;

swap (begin, end);
strflip2 aux(begin+l, end-1);
}

T(n)=T(n-2)+C =--- = O(n)
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