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Chapter 20
The STL

(containers, iterators, and algorithms)
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double sum(double array[], intn)  // one concrete algorithm (doubles in array)

{

double s = 0;
for (inti=0;i<n;++i)s=s+array[i];
return s;
}
struct Node { Node* next; int data; };
int sum(Node™ first) /[ another concrete algorithm (ints in list)
{
ints =0;

while (first) {
s += first->data;
first = first->next;

}

return s;

}
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I/ pseudo-code for a more general version of both algorithms

int sum(data) // somehow parameterize with the data structure

{
ints=0; /[ initialize
while (not at end) { // loop through all elements
s = s + get value;// compute sum
get next data element;
}
return s; I return result
}
v RN nBBEHLEE =TNHEE.
" FntA
" KIR4A

" RRT--NEELE
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/I Concrete STL-style code for a more general version of both algorithms

template<class Iter, class T> // Iter should be an Input_iterator
/I 'T should be something we can + and =
T sum(lter first, Iter last, Ts) // Tis the “accumulator type”

{
while (first!=last) {
S = s+ *first;
++first;
}
returns;
}

e RN E e B
floata[] ={1,2,3,4,5,6,7,8 };
double d = 0;
d = sum(a,atsizeof(a)/sizeof(*a),d);
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Qe @Rk find)

— /I Find the first element that equals a value \

segin: template<class In, class T> end: |\
In find(In first, In last, const T& val)
{ while (first!=last && *first = val) ++first;
, first U stk B
void f(vector<int>& v, int x) // find an int in a vector
{

vector<int>::iterator p = find(v.begin(),v.end(),x);
if (p!=v.end()) { /* we found x */}
...
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void f(vector<int>& v, int x) /] works for vector of ints

{

vector<int>::iterator p = find(v.begin(),v.end(),x);
if (p!=v.end()) {/* we found x */}

...
}
void f(list<string>& v, string x) I/ works for list of strings
{
list<string>::iterator p = find(v.begin(),v.end(),x);
if (p!=v.end()) {/* we found x */}
...
}
void f(set<double>& v, double x) I/ works of set of doubles
{
set<double>::iterator p = find(v.begin(),v.end(),x);
if (p!=v.end()) {/* we found x */}
...
}
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template<class In, class Pred>
In find_if(In first, In last, Pred pred)

{
while (first!=last && !pred(*first)) ++first; g
@ a2
return first; o
}
void f(vector<int>& v)
{

vector<int>::iterator p = find_if(v.begin(),v.end,Odd());
If (p!=v.end()) { /* we found an odd number */ }
...
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bool /4
X 3] Ha

RN F -
bool odd(int 1) { return 1%?2; } // % is the remainder (modulo) operator
odd(7); /[ call odd: Is 7 odd?

= —~A& otk
struct Odd {

bool operator()(int i) const { return 1%:2; }

};
Odd odd; // make an object odd of type Odd
odd(7); // call odd: is 7 odd?

USTC AUTO



http:/ /staff.ustc.edu.cn/~zlwang/

- &
e
- -

4 R K A 6 AR R

template<class T> struct Less_than {
T val;  //value to compare with
Less than(int x) :val(x) { }
bool operator()(const T& x) const { return x <val; }

}

// find x<43 in vector<int> :
p=find_if(v.begin(), v.end(), Less_than(43));

Il find x<“perfection” in list<string>:
g=find_if(Is.begin(), Is.end(), Less_than("'perfection™));
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struct Record {

string name; /[ standard string for ease of use
char addr[24]; // old C-style string to match database layout
...
};
vector<Record> vr,;
...
sort(vr.begin(), vr.end(), Cmp_by name()); // sort by name
sort(vr.begin(), vr.end(), Cmp_by addr()); // sort by addr
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// Different comparisons for Rec objects:

struct Cmp_by name {
bool operator()(const Rec& a, const Rec& b) const
{ return a.name < b.name; } // ook at the name field of Rec

|

struct Cmp_by_addr {
bool operator()(const Rec& a, const Rec& b) const
{ return 0 < strncmp(a.addr, b.addr, 24); } // correct?

%

// note how the comparison function objects are used to hide ugly
/[ and error-prone code
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template<class T> class vector {
T* elements;

...
typedef ??7? iterator; // the type of an iterator is implementation defined

/[ and it (usefully) varies (e.g. range checked iterators)

I/ a vector iterator could be a pointer to an element
typedef ??? const_iterator;

iterator begin(); I/ points to first element
const_iterator begin() const;
iterator end(); // points one beyond the last element

const_iterator end() const;

Iterator erase(iterator p); /[ remove element pointed to by p
Iterator insert(iterator p, const T& v); // insert a new element v before p

};
USTC AUTO
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ve0|:.,: insert() -

vector<int>::iterator p = v.begin(); ++p; ++p; ++p;
vector<int>::iterator q = p; ++Q;

R N el

12345

p=v.insert(p,99); // leaves p pointing at the inserted element

.

Ll (l -

. _-
Ll / -

-
-
-
-
-

Vi | 7\ /
\01299345

= Note:insert() 5 q & %4 &
= Note: —~& 2 £M48%7T, MAGLERMELSH
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ve. or::erase()

Vi 7\ | /
\{ 0|1]2/99/3 45

p = v.erase(p); //leaves p pointing at the element after the erased one

vi | 6\ | /
\{ 0|1/2/34]s5

= % 4R insert() & erase() &, vector z. % 44% &
= insert() 4= erase() /& 4§ 61 & g vector & & KX B R &34 6
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template<class T> class list { Link: | T value

Link* elements; Link* pre
... Link* post
typedef ??? iterator;  // the type of an iterator is implementation defined

/l and it (usefully) varies (e.g. range checked iterators)

/l a list iterator could be a pointer to a link node
typedef ??? const_iterator;

iterator begin(); I/ points to first element
const_iterator begin() const;
iterator end(); // points one beyond the last element

const_iterator end() const;

iterator erase(iterator p); /l remove element pointed to by p
iterator insert(iterator p, const T& v); /l insert a new element v before p

};
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list<int>::iterator p = v.begin(); ++p; ++p; ++p;
list<int>::iterator g = p; ++(;

- U =S}
\E¢>1¢>2¢ » 3 [—— 4 = » 5
v = v.insert(p,99); I/ leaves p pointing at the inserted element
p: SHE N

'}
4
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99
p = v.erase(p); //leaves p pointing at the element after the erased one
P- ~ d: \
" : \ \ \
\E~ y ] e 2 >y 3 e » 4 = » 5

= Note: Finsert() = erase() at, list 7% & %% %
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for(inti = 0; i<v.size(); ++i) /[ why int?
.. I/ do something with v[i]

for(vector<int>::size type i = 0; i<v.size(); ++i) /l longer but always correct
.. I/ do something with v[i]

for(vector<int>::iterator p = v.begin(); p!=v.end(); ++p)
I/ do something with *p
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*»* <jostream> 1/0O i, cout, cin, ...

% <fstream> XAt i

% <algorithm> sort, copy, ...

** <numeric> accumulate, inner product, ...
< <functional> & # st %

% <string>

% <vector>

* <map>

e <list>

» <set>
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