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int facti(int n) {
int x {1};
for (int i=1; i<=n; i++)
X *= ij;
return Xx;

}

int main() {
std::cout << factl( 5 ) <<

}

% ./a.out
120

"\n";
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fEEDFE OL—7, FlE)

= EE int fact2(int n) {
s nl=nxn-1)xn—-2)x---x2x1 if (n == 0) return 1;
n /27200 0l =1 int x {n};
. while (--n > 0)
m n=0 ZHRMICEKD X *= n:
= -n>0 ITFER CILI-ERALRT D) return x;

n EFREDHLDAHNY DB }

int main() {
std::cout << fact2( 5 ) << "\n";

}

% ./a.out
120
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» H L OFIA factorial(2) EITDOETF
1 for m — 0 /1 2OWTEHET 350
nl = i
{ n X (n . 1)! forn > 1 factorial(2)
return 2 * factorial(l);
. P 12l (int factorial(1)
lan aCt?il: (int n) i- return 1 * factorial(@);
1f (n == ©) return 1; factorial(e)

return n * factorial( n-1 );

. return 1; // n == @D T, 1%iRA]

n if CTHREFOHLOEYVIRLZLED S
m 21 =2 %x1x1

int main() {
std::cout << factorial( 5 ) << "\n";

}

% ./a.out
120
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5 factorial(5) 5 * factorial(4)
int factorial(int n) {
. 4 factorial(4) 4 * factorial(3)
if (n == @) return 1;
return n * factorial( n-1 ); 3 factorial(3) 3 * factorial(2)
} 2 factorial(2) 2 * factorial(l)
int main() { 1 factorial(1) 1 * factorial(@)
std::cout << factorial( 5 ) << "\n"; 0 R, 1

m  factorial(5) ZME.R&, return 5 * factorial(4); T, factorial(4) DFEIEN 3
=  factorial(5) DFERI(IE, ZORRTIIHEE L AL

=  factorial(4) ZMER&, return 4 * factorial(3); T, factorial(3) DRI 5
= factorial(4) DFERI(IE, TOELTIFEE L AL

=  factorial(e) ZMENE, 1 AURF NS
m  factorial(1l) DFERA 1 * 1 THEET S
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EITORNZIE D int main() {
std::cout << factorial( 5 ) << "\n";

// int factorial(int n) { // EFHZH] }
// if (n == @) return 1;

//  return n * factorial( n-1 ); % ./a.out
/] } factorial( n=5 )
factorial( n=4 )
int factorial(int n) { // EFHXE factorial( n=3 )
std::cout << "factorial( n=" << n << " )\n"; factorial( n=2)
if (n == 0) { factorial( n=1 )
std::cout << " end" << "\n"; factorial( n=e )
return 1; end
} n=1 val=1
n=2 val=1
int val { factorial( n-1 ) }; n=3 val=2
std::cout << "n=" << n n=4 val=6
<< " val=" << val << "\n"; =5 RS
120

return n * val;
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int main() {
for (int 1 = 0; 1 < 14; i++)
std::cout << i <<":"
<« factl(i) <<" "
<<« fact2(i) <<" "
<< factorial(i) <<"\n";
return 0;
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n
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= -1 |f if X THIBFUH LBTIC return
void recur(int n) { % ./a.out
int x {n*n}; 3:9(before)
cout << n << ":" << x << "(before)\n"; 2:4(before)
if (n < @) return; 1:1(before)
recur( n-1 ); 0:0(before)
cout << n << ":" << x << "(after)\n"; -1:1(before)
} 0:0(after)
1:1(after)
int main() { 2:4(after)
std::cout << recur( 3 ) << "\n"; 3:9(after)

}
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n=2,x=4 | n=2,x=4 || n=2,x=4 || n=2,x=4 || n=2,x=4 | |n=2,x=4 || n=2,x=4
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cin >> s [FAJIRKINT true
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% ./a.out
this is a pen
(Ctrl + D)
pen a is this

void reverse print() {
if (std::string s; std::cin >> s) {
reverse_print();
std::cout << s << " ";

}
}

int main() {

reverse_print();

}

/] 1"EEIH]Z

void reverse_print() {
std::string s;
if (!std::cin >> s) return;

reverse_print();
std::cout << s << " ";
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= main() oA FITHKN,
= c++ — programming — EOF(Ctrl+D)

int main() {

reverse_print();
_) }

main() ICR-> TW A X =T

1L,

void reverse print() {
std::string s;
if (!std::cin >> s) return;

DIETANT 5%

reverse_print();

std::cout << s <<"\n";

¥ O—

void reverse_print() {
std::string s;
if (!Istd::cin >> s) return;

reverse_print();
std::cout << s <<"\n";

} O—

Y

void reverse_print() {

std::string s;
if (!std::cin >> s) return; <>_

reverse_print();
std::cout << s <<"\n";
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bool is_palindrome(std::string s) {
if (s.size() == @) return true; // NFHHBHK
if (s.size() == 1) return true; // NXFHHIFK
return (s.front() == s.back()) & is_palindrome( s.substr(l, s.size()-2) );

// t®D return BREE IR
// if( s.front() == s.back() ) return is_palindrome(s.substr(1l, s.size()-2))
// return false

}

int main() {
std::cout << std::boolalpha << is_palindrome( "civic" ) << "\n"; // true
std::cout << std::boolalpha << is palindrome( "city" ) << "\n"; // false

}
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H ; d)ZIZIJIE_ . bool is_palindrome(std::string s); // T>FT D@D
|—'—|sz—| /\y\{\ void check_palindrome(std::string s) {
G ¥ |
i ﬁJ d) lgﬂ__\ if (s.empty()) {

std::cout << "null string\n";

n TERORTEXFINEFE->TWDS

return;
n LA DEXFINERINT S }
% ./a.out std::string x { is_palindrome(s) ? "" : "not " };

abccba 15 a palindrome. std::cout << s <<" is "<« x <<"a palindrome.\n";
abcdcba is a palindrome. }
abcdecba is not a palindrome.

null string int main() {

check_palindrome("abccba");
check_palindrome("abcdcba™);
check_palindrome("abcdecba");
check_palindrome("");
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void bad_recursive( int i ) { // T &HEHERW!
std::cout << " bad: " << i;
bad_recursive( i+l );

3

void print( int n ) { // nh'5eX TOEMERTR
std::cout << n << " "
if(n==0){// BT&H
std::cout << "\n";
return;
}
print( n-1); // 8TEREICANS LSICHTHL
}

void print_to_ten( int n ) { // nHh 510X TOEHERT
std::cout << n << " "
if( n==10) { // ¥8T&H
std::cout << "\n";
return;
}
print_to_ten( n+1 ); // BTRMEICAD S LSICHFUHL

int sum( int n ) { // nHh' B TOEHOMEZFHE

if( n == @ ) return 0; // ¥TEMH

return n + sum( n-1 ); // &TEREICADNS LS ICFTEHL
¥

int sum_from to( int n, int m ) { // nh'SnE TOBKOMN%HE

if( n ==m ) return n; // &T&MG

return n + sum_from_to( n+l, m ); // T EHFICADL S LS ICHFUVHEL
}

int count_even( int n ) { // nhSeEXTOEHEHV >+
if( n == 0 ) return 1; // ¥&TE&MH
if( n%2 == @ ) return 1 + count_even( n-1); // BTXREICADLS
return @ + count_even( n-1 ); // KSICHEUHL
}

int main() {
// bad_recursive( @ ); // HERIL—7 ! Ctr1+CTLEDH S !
print( 7 );
print_to_ten( 3 );
std::cout << "sum() " << sum( 5 ) << "\n";
std::cout << "sum_from_to() " << sum_from_to( 2, 5 ) << "\n";
std::cout << "count_even() "<< count_even( 10 ) << "\n";

% ./a.out
76543210
34567809 10
sum() 15
sum_from_to() 14
count_even() 6
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std::string text {"3+4-2+1"};
int idx {@};
s MBEDO & (F
n A —HTOE
n X AR + BE (or - BAED A0ELILERS

3 +4 -2 +1
¥ +F#H -EEH +EAE

ZOEETIE, BRHNAERTIEAWSEBIZEEOH LICIEAm S R0



=

b
=

m Y/ —RIO— PR

n XERERERATA FRIEETEDNH DT
XEWOV L5205 551 LEL &

~

2

std::string data {"3+4-2+1"};
int idx {0};

void match(char x) {
if (data[idx]==x) idx++;
else std::cerr <<"error\n";

}

int getnum() {

int n {data[idx] - '@'}; // '@'..'9' OXF&RBEIEH

idx++;
return n;

}

int fact() { // EEIIHF
char x { data[idx] };
if (std::isdigit(x)) return getnum();
std::cerr << "error\n";
return 0;

}

int expr() { // XIFE or MEHD 2 IEEH
int left { fact() };
while ( true ) {
char op = data[idx];
if (op == "+") {
match('+"); left += fact();
}
else if (op == '-") {
match('-"); left -= fact();
}
else break;
}

return left;

}

int main() {
std::cout << expr() << "\n";
return 0;

}
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void match(char x) {
if (data[idx]==x) idx++;
else std::cerr <<"error\n";
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int getnum() {
int n {data[idx] - '@'}; // '@'..'9'DX
idx++;
return n;

}

int fact() { // EEIIEF
char x { data[idx] };
if (std::isdigit(x)) return getnum();
std::cerr << "error\n";
return 0;
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int expr() { // RIETE or IIAD 2 IEEH
int left { fact() };

while ( true ) {
char op = data[idx];

if (op == "+') { match('+'); left += fact(); }
else if (op == '-") { match('-'); left -= fact(); }
else break;

}

return left;
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else if (x == "(") {
match('(");
int n { expr() }; // EIMAROFHINDIIE
match(')");
return n;
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=, & I8 D ALIE int term() {

int left { fact() };
term() / eXpP() while (char op = data[idx]){
e . if (op == "*") { match('*"); left *= fact(); }

" fact() THF LIRS AHUE else if (op == '/') { match('/'); left /= fact(); }

N3 (FIH) else break;
= term() T* / DOfEYIRL, }

. return left;
expr() T+ - DfYIRLAUE

}

int expr() {
int left { term() };
while ( char op = data[idx] ) {

if (op == "+") { match('+"); left += term(); }
else if (op == '-') { match('-"); left -= term(); }
else break;

}

return left;



jiq" %/E\'leg int term() { // BIXEHK or TR 2 BEEH

int left{fact()};

m /) —AO— [\/E\MS while (char op = data[idx]) {
if (op == "*") { match('*"); left *= fact(); }
std::string data{"3+4*5-(6*7+8/2)"}; else if (op == '/') { match('/"); left /= fact(); }
int idx{e}; else break;
}

int expr(); // BABEES, fact(O)HSBRHICEINS return left;
void match(char x) { }

if (data[idx] == x) idx++;

else std::cerr << "error\n"; int expr() { // RIFIE or MFED 2 BEE
} int left{term()};
int getnum() {

int n{data[idx] - '©'}; idx++; while (char op = data[idx]) {

return n; if (op == "+") { match('+'); left += term(); }
} else if (op == '-') { match('-"); left -= term(); }
int fact() { // EIIHF or FIMFSTOR else break;

char x{data[idx]}; }

if (std::isdigit(x)) { return getnum(); } return left;

else if (x == "(') { }

match('("); int n{expr()}; match(')"');
return n; int main() {
} std::cout << expr() << "\n";
std::cerr << "error\n"; return 0; return 0;
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int getnum() {
int n {0};
/] BFEHIELRD 10ERDERHET S
while (std::isdigit(data[idx])) {
n *= 10;
n += data[idx++] - '0';
}

return n;

}
o K74 b RR—Z OB

void skip space() {
/] RTARZRR—=EZBFENT 3
while (std::isspace(data[idx]))
idx++;
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int main(){
while ( input() ) {
std::cout << expr();
std::cout << ( eos()?"\n":" error\n" );

}

return 0;

}
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