x% n n
3+ 8 C,and P,
e %x%- longint

01 #include <stdio.h> 17 int find_nCk(int n, int k) {
02 #include <stdlib.h> 18 return factorial(n) / (factorial(k)*factorial(n-k));

03 int factorial(int); 19} T N n!
04 int find_nCk(int, int); 20 int flnd_nPk(In_t n, int k) { _ (n-k)!
05 int find_nPk(int, int); 21 return factorial(n)/factorial(n-k);

n!
k! (n-k)!

. . : 22 B
06 int main(void) { } 23 int factorial(int n) {
07 intn, k, nCk, nPk; 24 inti, result=1:

08  printf("Enter the value of n and k\n"); 25 for (i=1; i<=n; i++)
09  scanf("%d%d",&n,&k); 26 result = resulti;
10 nCk = find_nCk(n, k); 27 return result;

11 nPk = find_nPk(n, k); 28}

12 printf("%dC%d = %d\n", n, k, nCk);
13 printf("%dP%d = %d\n", n, k, nPk);
14  system("pause");

15 return O; EEFEHESG FEHN,
16} B LATERRENRE!

15
P5 =15.14.13=2730

15! = 1307674368000
231.1= 2147483647 .

o KA Z
01 #include <stdio.h>

02 #include <stdlib.h>

03 long long int factorial(int);
04 int find_nCk(int, int);

05 int find_nPk(int, int);

06 int main(void) { 22}
07 intn, k, nCk, nPk;

08  printf("Enter the value of n and k\n'
09 scanf("%d%d",&n,&k);

10 nCk = find_nCk(n, k);

11 nPk = find_nPk(n, k);

12 printf("%dC%d = %d\n", n, k, nCk);
13 printf("%dP%d = %d\n", n, k, nPk);
14  system("pause");

oy O i, (R

>

25 n n
"‘:‘L-?-r Ck and Pk

long long int

19}
20 int

AIRARHIFR

17 int find_nCk(int n, int k) {
18 return factorial(n)/(factorial(k)*factorial(n-k));

find_nPk(int n, int k) {

21 return factorial(n)/factorial(n-k);

23 long long int factorial(int n) {
: 24 inti; long long int result=1;

25 for (i=1; i<=n; i++)

26 result = result*i;

27 return result;

28}

21
P°5 =21.20.19=7980

21! =51090942171709440000
2%3_1= 9223372036854775807 ;

L ¥ C, and P;

skip unnecessary factorial n!, (n-k)!
long long int find_nPk(int n, int k) {
int i;
long long int result=1;
for (i=0; i<k; i++)
result = result * (n-i);
return result;

o KA
Pt =n (n-1) - (n-k+1)

int find_nPk(int n, int k) {
inti, result=1,;
for (i=0; i<k; i++)
result = result * (n-i);
return result; s,
} ," Ex. 30P13 = 745747076954880000
;' 30P14 = -5769043765476591616
: 100P10 = 7475418734400817152
'; 100P11 = 8704899442529685504
\ 100P12 = -27200710659158016

printf("result = %164d\n", result);
printf("result = %Il1d\n", result);

Ex. 30P6 = 427518000
30P7 = 1670497408
30P8 =-233265280
100P5 = 444567808
100P6 = -715731200

4




n n \ 23 K 2] S 67
C« and P« ﬁié .uﬁia’j Nt N C33

e =& = (cont’d)
e C(66,33)= 7,219,428,434,016,265,740

e fme-nekintn intio £ n_ nn-1) - (nk+) 2634 = 9,223 372,036,854,775,807
Iong_ Iong intlnumerator=1, denominator=1; K K (k'1) -1 C (67,33) = 14,226,520,737,620,288,370
forrm(ij:rgc;e:t(o;::)n{-i- "'/l—émg long find_nCk(int n, int k) { 2641 = 18,446,744,073,709,551,616
} denominator *= k-i; :gtn'g long numerator=1 o d MR RAZBENGETFNFIEREEL,FIRLF LR L
return numerator/denominator; ‘ long long denominator=1; B TR R A T F’h S BAEN T AT T RS

for (i=0; i<k; i++) {

30C14 = -66175233 i . A pA W AT 1 E P LT 942X Z Z H g o E L g
’ 100C10 = 2060025003968 ! numerator *= n-i; i; ﬁ%ﬁ} P\ Mgl (i Faadvas R, s il
long IR int find_nCk(intn, intk){ | if (numerator % (k-1) == 0) w3 R 2 TR )
inti: - i numerator /= k-i; . . B RN N .
double result=1.0; i else o F15 C(nk) - TAFH, “7F ha F TR S T FRR A - T
for (i=0; i<k; i++.) ' denominator *= k-i; oA S i F kAR, R ke R e E -
result *= ((double)(n-i))/(k-i); ;"‘ } , _ B FdorR & - BARRicirs s+ 35 2 Flik, G H o
return (long long int) (result+0.5); | return numerator/denominator; i
} 100C18 = -9223372036854775808 100C15 = 3327654233778599 5
>l 5% C 01 int find_gcd(int n1, int n2) {
= 02 intp,q,r; 24 r% {"1 - ' 2 -
e 03 p=abs(n); ?U‘ 'lag' f"kd- # %K) a\ O

04 q=abs(n2);

SE B x> Flcehge N ToP K- RS kT hs 3 10,9,8,7, 6,

while (r!=0) {
01 int ged(int p, int q) {// assume p >=q 07 p=q; %; & - B2 denumfr'f"‘i'”ﬁ o R A num[i]—— B- B
02 if(p%qg==0) 08 q=r; e = N 3 .
03 return q; 09 r=p%aq; {P}ﬁx“ é\qﬁidj\ ﬂ f']"""‘ 1@‘4’% (= ;?_‘/ﬂ-i 2N
04 else 10 } v y ‘s
05 return gcd(q, p % q); 11 return q; =1 ( [ "ﬂ{ E rTT & ’Fﬁ E I q? & Jo TP f A Fé“ 7“)
12
. (;1}3_ N - ) int n=10, k=5, i, j, d, denum, nCk;
TR 29 9 271 =252 int num[67] = {10, 9, 8, 7, 6}; // S B RIS
C10 - for (i=k; i>1; i--)
5 /1/6 9 /8/ 7 /6/ for (denum i,j=0; denum>1&&ij<k; j++)
if ((num[j]>1) && ((d=gcd(denum,numlj]))>1))
BAZ L denum/=d, numfjj/=d; // 3% d
o Bt Gtk I E e, AN B M2 for (nCk=1,i=0; i<k; i++) nCk *= num([i];

printf("nCk = %d\n", nCKk);

é\

N R s L




do% A LiF F FE iRl do% L3FR Y § FancRi

¢ }{Ej‘i ﬁj%:: TE;%E;\:’W}LK”“? * K‘é";"[j\l’ﬁﬁ"& ,Jv’ o Fipw iFH if 1 A X*J-s C(67,33)
R AR T TR A LRI, & C(n,k) = C(n-1,k-1) + C(n-1,k)
A\—}ﬁeﬂ—’_ﬁ}]'ﬂjhﬂ—im?ﬂ& ° €,f§ag 7 & i%hi%’_?—f,li;ljmﬁb \“,‘a?ﬂu%g
SR, TR 2 A - dehtadrt = 44
e Wk A B ¥ %’E"]‘ g{::hﬁ,@,gg’ _@fﬁ;{df' FIxE‘. - fﬂ;“;, ia;—.__

o TR LA - }’g_ﬁﬂi?lj j;%"iC(n K), n &% 7>
==0{en==kp B T8 L

|,k 2.2 {7,

¥ & 7 &Rk, R G o
Anumerator? & & gipkd, N & £ bt 2 S R 2 S8 mmam,fm 4o

d=gcd(numerator*(n-i), denumenator*(k-i))-‘ﬂ'—i %?’ %
2, numerator frdenumenatorr'b BRBALF LT 1 1
"*l”i L I i H’a'«u o é— 11 11 et
L3 ¢ B #c @ numerator*(n-i) £ * q_ 1121 ni1 27 VNS
denumenator*(k-i) FFit 3+ 5 C(nk) #& % 2 4 5 = 113131 1) igjﬁ*, k* (931
9 114641 1 .
pagr+ = & 35 kagtt = & 25 (§)

e ©_% long long comb[67][67]; e= a*L 7|

1. & B s F 45 comb[*][0], combl[i][i]
for (i=0; i<=n; i++) combl[i][0] = combli][i] = 1;
2. d FZFRA- - FIATHE
for (i=2; i<=n; i++)
for (j=1; j<i; j++)
combli][j] = combl[i-1][j-1] + combl[i-1][j];

° *ﬁr%é?mcf’égﬁﬁiz af&i‘ﬁm &,;9'13‘7?_1'_'\‘* ¥
gt s 7 aie i, long long comb[2][67]; & - F e
gy A £k, B S e R 3 & Lk
- % - 7eie B4 long long comb[67]; kF i

o FAAARS R RWMULIFEZREEYHF

e & * |long long comb[2][67]={{1}}; er= a7
inti, j, b;
for (b=1,i=2; i<=n; i++,b=1-b)
for (j=1; j<i; j++)
comb[b][j] = comb[1-b][j-1] + comb[1-b][j];

e & * long long comb[67]={1}; e— 7]
J

inti, j; long long p, t; 01 2 3 45
for (i=1; i<n; i++) PPty 0 0 0 O
for (p=j=0; j<i+1; j++,p=t) 1| oPtPtpto 0 0 o
t=comb][j], comblj]=p+t; 2 (oW
i3/0 1 33100

40 1 4 6 4 10

5 1 510 10 5 1




) 2

§ < e

£ # Comb(500,250)

o BRI A F AT RIEY
»|4c Crypto++, GMP, Java

Integer result;

result = 1;
for (i=0; i<n; i++) {
d = gcd(m-i, i+1);

num = (m-i) / d;
denum = (i+1) / d;
result /= denum:;
result *= num;
L2 A m >=n >= 0, #5H4H A% comb(m, n): }
i A m: 500
i A n: 250
comb(500,250)=
11674431578827768292093473476217661965923008118031144612410028495
7811112673608473715666417775521605376810865902709989580160037468226
393900042796872256.

wapl T, -dikRn

#define INT64_MIN_VALUE (0x8000000000000000LL)
#define INT64_MAX_VALUE (Ox7FFFFFFFFFFFFFFFLL)
int isMultOverflow(long long a, long long b) {

long long ap, bp, cp, max=INT64_MAX_VALUE;

if (@==INT64_MIN_VALUE) return b!=1;

if (b==INT64_MIN_VALUE) return a!=1;

ap=a>=07?a:-a

= = ’7 - -
bp=b>=07b:-b S ETE A, S — TR

cp = max / bp; FrE R, R EIEE T
return (ap > cp);
} F M AR R

g2t H Comb(500, n) HAYAKIE 64 firyT
AUREIZ RN n (B, RFEREA

o T - A Rk R AEE

e i &:F* CPUmd; 4 JNO (jump no overflow)

int isOverflow()

{

__asm__ ("movl $0, %eax;");
__asm__ ("jno end;");
gec/g* _ ("movl $1, %eax;");
__ ("end:"); N .
b IR B R
AEERUI GBS
int isOverflow() ;ﬁﬁ’;&%
{
_asmmov eax, 0
Visual C/C++  _asmjno end vc2010 $64(17 T IE %
_asmmov eax, 1 YNNI
_asm end: ﬁﬁ—{kﬁlfﬁﬂim)ﬂz, =
} TR HIRE ST R fER

C++ Exception Handling (1/3

There are three exception handling mechanisms you
can use with C++ on MS Windows:
e C++ exceptions, implemented by the compiler (try/catch), cl /EHsc

e Structured Exception Handling (SEH), provided by Windows
(__try/__except), cl /EHa

e MFC exception macros (TRY, CATCH - built on top of SEH / C++
exceptions - see also TheUndeadFish's comment)

C++ exceptions guarantee automatic cleanup during stack

unwinding (i.e. dtors of local objects), other mechanisms don't.

C++ exceptions only occur when they are explicitly thrown.
Structured Exceptions may occur for any operations (especially
divide by zero, H/W, and invalid memory access, S/W).

MFC introduces the macros to support exception handling even
if compilers didn't implement them.

16




C++ Exception Handling (2/3)

for (y=3; y>=0; y--)
try {
int x=1, *z=0;
if (y==3) throw exception("explicit");
else if (y==2) throw 'a’;
else if (y==1) *z = 10;
else
x = xly;

cout << "end\n";

catch (exception) {
cout << "exception caught\n";

cl /[EHsc |
testCException.cpp
exception caught
char exception caught

catch (char e) {
cout << "char exception caught\n";

}
catch (...){

cl [EHa testCException.cpp
exception caught

char exception caught

... caught

... caught

cout << "... caught\n";
}

C++ Exception Handling (3/3

DWORD FilterFunction(unsigned int code) {

if (code == 15)
for (y=3; y>=0; y--) return EXCEPTION_CONTINUE_SEARCH;
__try¢ else AN,
int x=1, *z=0; return EXCEPTION_EXECUTE_HANDL\ER;
if (y==3) }
RaiseException(15,0,0,NULL); \
else if (y==2) throw 'a’; K
else if (y==1) *z = 10; et
else §Piet
x = x/ly; Something like rethrow
cout << "end\n";bo
} Both cl /EHsc or cl /EHa work.

_except (FilterFunction(GetExceptionCode())) {
cout << GetExceptionCode() << " exception caught\n";
}




