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Introducere

Urmarind cu atentie algoritmii prezentati, veti descoperii cd exista mici
diferente intre ei, diferente ce pot fi deduse simplu din citirea cu atentie a textului
problemei. In plus, o buna stdpanire a acestor elemente de baza vor conduce la

usurinta in aplicarea acestor tehnici si in cadrul altor algoritmi.



Prelucrarea cifrelor unui numar

Pseudocod C++
Algoritmul general #include <iostream>
citeste n using namespace std;
//initializari int main()
~daca n=0 atunci {
//initilizari int n, uc;

“m cin >> n;

-cat timp n#0 executa //nitializari;
uc«—n%10 //extrag cifra if (n==0) //tratare caz n=0
n«—[n/10] //tai cifra {

//prelucrez uc //initilizari
_— }
//afisari while (n!=0)
{
uc=n%10; //extrag cifra
n=n/10; //tai cifra
//prelucrez uc
§
//afisari;
return 0;
}
Numarari — cate cifre are n?
citeste n #include <iostream>
k<0 using namespace std;
~daca n=0 atunci int main()
k1 {

“m int n, k, uc;

-cat timp n#0 executa cin >> n;
uc<—n%10 k=0;

n«—[n/10] if (n==0) {
ke—k+1 k=1;

. }

scrie k while (n!=0) {

uc=n%10;
n=n/10;
k=k+1;

}

cout << k;

return 0;

}




Numarari — cate cifre pare are n?

citeste n #include <iostream>
k<0 using namespace std;
~daca n=0 atunci int main()
k1 {
“m int n, k, uc;
~cat timp n#0 executa cin >> n;
uc<—n%10 k=0;
n«—[n/10] if (n==0) {
daca uc%?2=0 atunci k=1;
|: ke—k+1 }
] while (n!=0) {
-m uc=n%10;
scrie k n=n/10;
if (uc%2==0) {
k=k+1;
}
H
cout <<k;
return 0;
}

Numardri — are n cifre pare (da/nu)?
citeste n #include <iostream>
k0 using namespace std;

~daca n=0 atunci int main()
k1 {
“m int n, k, uc;
~cat timp n#0 executa cin >>n;
uc«<—n%]10 k=0;
n«—[n/10] if (n==0) {
daca uc%?2=0 atunci k=1;
|: k—k+1 }
] while (n!=0) {
-m uc=n%10;
-daca k=0 atunci n=n/10;
scrie "nu" if (uc%2==0) {
altfel k=k+1;
scrie "da" }
. }
if (k==0) {
cout << "nu'";
} else {
cout << "da";
H
return 0O;

}




Sume — suma cifrelor lui n

citeste n #include <iostream>
k<0 using namespace std;
~daca n=0 atunci int main()
k1 {
“m intn, s, uc;
~cat timp n#0 executa cin >> n;
uc<—n%10 s=0;
n«—[n/10] while (n!=0) {
s<—s+uc uc=n%10;
“m n=n/10;
scrie uc s=s+uc;
}
cout <<s;
return 0O;
}

Sume — suma cifrelor impare ale lui n
citeste n #include <iostream>
s<—0 using namespace std;

~cat timp n#0 executa int main()
uc«<—n%10 {
n«—[n/10] int n, s, uc;
daca uc%?2=1 atunci cin >> n;
|: s<—stuc s=0;
] while (n!=0) {
-m uc=n%10;
scrie s n=n/10;
if (uc%2==1) {
s=s+uc;
}
}
cout <<s;
return 0O;
}

Produs — produsul cifrelor lui n
citeste n #include <iostream>
p1 using namespace std;

~daca n=0 atunci int main()
p—0 {
“m int n, p, uc;
~cat timp n#0 executa cin >>n;
uc«<—n%10 p=1;
n«—[n/10] if (n==0) p=0;
p<—p*uc while (n!=0) {
-m uc=n%10;
scrie uc n=n/10;
p=p*uc;
}
cout << p;
return 0;}




Cifra minima

citeste n #include <iostream>
min<n%10 using namespace std;
~cat timp n#0 executa int main()
uc«<—n%10 {
n«—[n/10] int n, min, uc;
daca uc<min atunci cin >> n;
|: min<«—uc min=n%10;
] while (n!=0) {
-m uc=n%10;
scrie min n=n/10;
if (uc<min) {
min=uc;
}
} .
cout << min;
return 0O;
}

Cifra maxima si de cate ori apare
citeste n #include <iostream>
max<«—n%10 using namespace std;
ap«—1 int main()

n«—[n/10] {
~cat timp n#0 executa int n, max, ap, uc;
uc«<—n%]10 cin >> n;
n«—[n/10] max=n%10;
-daca uc>=max atunci ap=1;
daca uc>max atunci n=n/10;
max<—uc while (n!=0) {
ap«—2 uc=n%10;
altfel n=n/10;
ap<—ap+1 if (uc>=max) {
| if (uc>max) {
-m max=uc;
-m ap=2;
scrie max," ",ap } else {
ap=ap+1;
}
}
H
cout << max <<" "<<ap;
return 0;
}




Testul de palindrom si constructia inversului lui n

citeste n

aux<—n

nv«—0

-cat timp n#0 executa
uc<—n%10
n«—[n/10]
inv«—inv*10-+uc

-m

-daca inv=aux atunci

scrie "palindrom"

altfel

scrie "nu e palindrom"

#include <iostream>
using namespace std;
int main()
{ . .
nt n, aux, 1nv, uc,
cin >> n;
aux=n;
inv=0;
while (n!=0) {
uc=n%10;
n=n/10;
inv=inv*10+uc;
J
if (inv==aux ) {
cout << "palindrom";
} else {
cout << "nu e palindrom";

}

return 0;

}

Eliminari de cifre din n — eliminarea cifrelor pare, constructii

//in doi pasi
citeste n
inve—0
~cat timp n#0 executa
uc«<—n%10
n«—[n/10]
daca uc%?2=1 atunci
|: inv«—inv*10-+uc
]
m
-cat timp inv#0 executa
uc—inv%10
nv«—[inv/10]
n<—n*10+uc

m
scrie n

//in doi pasi
#include <iostream>
using namespace std;
int main()
{ . .
nt n, 1nv, uc;
cin >> n;
nv=0;
while (n!=0) {
uc=n%10;
n=n/10;
if (ue%2==1) {
inv=inv*10+uc;
}
}
while (inv!=0) {
uc=inv%10;
inv=inv/10;
n=n*10+uc;
}
cout<<n;
return 0;

}




Eliminari de cifre din n — eliminarea cifrelor pare, constructii

//direct //direct

citeste n #include <iostream>

nr<—0 using namespace std;

p—1 int main()

~cat timp n#0 executa {
uc«<—n%]10 int n, nr, p, uc;
n«—[n/10] cin >>n;
daca uc%?2=1 atunci nr=0;
nr—p*uct+nr p=1;
p<—p*10 while (n!=0) {
| uc=n%10;
“m n=n/10;
scrie nr if (uc%?2==1) {
nr=p*uc+nr;
p=p*10;
}
h
cout << nr;
return 0;
}

Dublari de cifre ale lui n — dublarea cifrelor de 5
citeste n #include <iostream>
nr<—0 using namespace std;
p—1 int main()

~cat timp n#0 executa {
uc«<—n%10 int n, nr, p, uc;
n«—[n/10] cin >>n;
nr<—p*uc+nr nr=0;
p—p*10 p=1;
daca uc%?2=>5 atunci while (n!=0) {
nr<—p*uc+nr uc=n%10;
p<—p*10 n=n/10;
u nr=p*uc+nr;
-u p=p*10;
scrie nr if (uc%10==5) {
nr=p*uc+nr;
p=p*10;
H
h
cout << nr;
return 0;

}




Divizibilitate

General

citeste n
//nitializari
pentru d«—1,n executa
daca n%d=0 atunci
|: //prelucrez d
]
]
//afisari

#include <iostream>
using namespace std;
int main()
{
intn, d;
cin >> n;
//nitializari;
for ( d=1;d<=n;d=d+1) {
if (n%d==0) {
//prelucrez d
}
}

//afisari
return 0;

}

Numarari — cati divizori are n?

citeste n
k<0

#include <iostream>
using namespace std;

pentru d«—1,n executa int main()
daca n%d=0 atunci {
|: ke—k+1 intn, k, d;
n cin >> n;
n k=0;
scrie k for ( d=1;d<=n;d=d+1) {
if (n%d==0) {
§
} k=k+1;
cout <<k;
return 0O;
}
Numarari — cati divizori pari are n?
citeste n #include <iostream>
k<0 using namespace std;

pentru d«—1,n executa int main()
daca n%d=0 si d%2=0 atunci {
|: ke—k+1 intn, k, d;
n cin >> n;
n k=0;
scrie k for ( d=1;d<=n;d=d+1) {
if (n%d==0 && d%2==0) {
k=k+1;
}
}
cout << k;
return 0;}




Testul de prim — prin numarare

citeste n #include <iostream>
k<0 using namespace std;
-pentru d«—1,n executa int main()
daca n%d=0 atunci {
|: ke—k+1 intn, k, d;
n cin >> n;
“m k=0;
~daca k=2 atunci for ( d=1;d<=n;d=d+1) {
scrie "prim" if (n%d==0) {
altfel k=k+1;
scrie "nu e prim" }
- }
if (k==2) {
cout << "prim";
} else {
cout <<"nu e prim";
h
return O;
}
Testul de prim — optimizat
citeste n #include <iostream>
-daca n<1 atunci using namespace std;
ok<—0 int main()
altfel U
~daca n=2 atunci ntn, ok, d;
Ok<—1 ?ln >>n;
altfel | o
~daca n%?2=0 atunci y else |
ok—0 if (n==2) {
altfel ok=1;
ok«1 j else {
de3 if (n%2==0) {
-cat timp d*d<n si ok=1 executa ok=0;
daca n%d=0 atunci j else {
oke0 o
i‘ll(fe; o while ( d*d<n && ok==1) {
if (n%d==0) {
= ok=0;
u } else {
. d=d+2;
. !
= | }
-daca ok=1 atunci }
scrie "prim" §
altfel ;
scrie "nu e prim" if (ok==1) {
| cout << "prim";
} else {

cout << "nu e prim";
jreturn 0;}




Suma tuturor divizorilor lui n - simplu

citeste n
s<—0
pentru d«—1,n executa
daca n%d=0 atunci
|: s«—s+d
]
]
scrie s

#include <iostream>
using namespace std;
int main()
{
intn, s, d;
cin >> n;
s=0;
for ( d=1;d<=n;d=d+1) {
if (n%d==0) {
s=s+d;
}
}

cout <<s;
return O;

}

Suma tuturor divizorilor lui n - optimizat

citeste n
s<—0
d«1

cat timp d*d<=n executa

s=s+d
daca d#[n/d] atunci

|: s<—s+[n/d]

]

]
scrie s

#include <iostream>
using namespace std;
int main()
{
intn, s, d;
cin >> n;
s=0;
d=1;
while ( d*d<=n) {
s=s+d;
if (d!=n/d) {
s=s+n/d;
}
d—H—;
}
cout <<s;
return O;

}
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cmmdc

citeste a,b #include <iostream>
~cat timp a#b executa using namespace std;
daca a<b atunci int main()
a<a-b {
altfel int a, b;
b«Db-a cin >>a >>b;
] while (al=b) {
“m if (a<b) {
scrie a a=a-b;
} else {
b=b-a;
}
}
cout << a;
return O;
}
cmmdc — cu resturi
citeste a,b #include <iostream>
cat timp b#0 executa using namespace std;
r<—a%bDb int main()
a<b {
ber inta, b, r;
] cin >>a >>b;
scrie a while (b!=0) {
r=a % b;
a=b;
b=r;
H
cout << a;
return 0;
}
cmmmc(a,b)=a*b/cmmdc(a,b)
citeste a,b #include <iostream>
aa<a using namespace std;
bbb int main()
cat timp b#0 executa {
r—a%b int a, b, aa, bb, r, cmmmc;
a<—b cin >>a >>b;
ber aa=a,
] bb=b;
cmmmc<—aa*bb/a while (b!=0) {
r=a % b;
a=b;
b=r;
}
cmmmc=aa*bb/a;
return O;
}

11




12



