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The pedagogical problem
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list<something> 1I;
I .push_back(a, b, c¢);

1 .push_back(a);
I .push_back(b);
I .push_back(c);

1 _.push_back(something(a, b, c));
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struct A {};

struct B {
explicit B(A);
};

void foo(B) {}

A a;
foo(a); // Error: explicit constructor prevents implicit conversion
foo(B(a)); // OK: constructor is called explicitly

list<B> Ib;
Ib.push_back(a); // 1 - OK: constructor is called explicitly by push_back
Ib.push_back(B(a)); 7/ 2 - OK: constructor is called explicitly at call site
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vector<vector<int>> vv;
vv.push_back();
vv._back() .push_back(1);

" <DD% 1 :
vector<vector<int>> vv;
vv.resize(vv.size() + 1);
vv.back() .push_back(1l);
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The zero problem (LWG 767)

<DD% =
vector<int*> v;
v.push_back(0);
8 -
vector<int*> v;
v.push_back(Q); // OK: First element is null pointer
v._push_back(nullptr); // OK: first element is null pointer
v.push_back(0); // Error: int* cannot be initialize with int
! % - 5 LA
) (
void push_back(const T& x);
template <class... Args>
requires Constructible<T, Argsé&&...>
void push_back(Argsé&&. .. args);
template<class U, class V> pair(U&& x, V&& y); // (One of several constructors)
std: :pair<char*, char*> p(0,0); // Error: int* cannot be initialize with int
+ (

Emplace Overloads (LWG 763)

E -

class bar {
bar();
bar(set<bar>::const_iterator);
}:
set<bar> s;
set<bar>::const_iterator i = something();
s.emplace(i); // Oops: effect is insert(i, bar())
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s.emplace(s.begin(), i);
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The Conservative Approach

template<typename... Args> void emplace_ front(Args&&... args);
template<typename... Args> void emplace back(Args&&... args);
template<typename... Args> iterator emplace(const_iterator position, Args&&... args);
template<typename... Args>
pair<iterator, bool> emplace(Args&&... args);
template<typename... Args>
iterator emplace_hint(const_iterator position, Args&&... args);
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The Fancy Approach
. 7 . #

list<something> 1I;

1 .push_back(a);

I .push_back(emplace(b, ¢));
I.insert(p, a);

I.insert(p, emplace(b, c));

3
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// Copy construct an element from a
// In-place construct an element from b,c
// Copy construct an element from a
// In-place construct an element from b,c
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Proposed Wording
20.6.5 The default allocator [default.allocator]

void construct(pointer p, const T& val);

20.6.5.1 allocator members [allocator.members]

void construct(pointer p, const_reference val);
11 Effects: - :new((void *)p) T(val)

23.1 Container requirements

23.1.1 Sequences [sequence.reqgmts]
Table 89: Optional sequence container operations

<
a.push_front(args)
a.push_back(args)

a.emplace_front(args)
a.emplace_back(args)
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expression return assertion/note container
type pre/post-condition
a.push_front(t) void a.insert(a.begin(),t) list, deque
Requires:ConstructibleAsEl
ement<A, T, T> and T shall
be CopyAssignable.
a.push_front(rv) void a.insert(a.begin(),t) list, deque
Requires:ConstructibleAsEl
ement<A, T, T&&> and T
shall be MoveAssignable.
a.push_back(t) void a.insert(a.end(),t) vector, list,
Requires:ConstructibleAsEl | deque,
ement<A, T, T> and T shall | basic_string
be CopyAssignable.
a.push_back(rv) void a.insert(a.end(),t) vector, list,
Requires:ConstructibleAsEl | deque,

ement<A, T, T&&> and T
shall be MoveAssignable.

basic_string

23.1.2 Associative containers [associative.reqmts]
Table 94: Associative container requirements (in addition to container)

< z

a.emplace(p,args)

a.emplace_hint(p,args)

23.1.2 Unordered associative containers [unord.req]
Table 96: Unordered associative container requirements (in addition to container)

< z

a.emplace(p,args)

a.emplace_hint(p,args)
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23.2 Sequence containers [sequences]

23.2.2 Class template deque [deque]
< J 1

template <class... Args> void push_front(Argsé&&. ..
template <class... Args> void push_back(Argsé&&. ..

template <class... Args> void emplace_front(Argsé&. - .
template <class... Args> void emplace_back(Args&é&. ..
+ J 1

void push_front(const T& X);
void push_front(T&& x);

void push_back(const T& x);
void push_back(T&& x);

23.2.2.3 deque modifiers [deque.modifiers]
<

template <class... Args> void push_front(Argsé&&. . .
template <class... Args> void push_back(Argsé&&. ..

template <class... Args> void emplace_front(Argsé&&. - .
template <class... Args> void emplace_back(Args&é&. ..

void push_front(const T& X);
void push_front(T&& x);

void push_back(const T& X);
void push_back(T&& x);

23.2.3 Class template forward_list [forwardlist]
< J 5

template <class... Args> void push_front(Argsé&&. ..

template <class... Args> void emplace_front(Argsé&&. - .

+ J 5
void push_front(const T& X);
void push_front(T&& Xx);
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23.2.3.4 forward_list modifiers [forwardlist.modifiers]
< =
template <class... Args> void push_front(Argsé&&... args);

template <class... Args> void emplace_front(Argsé&&... args);
+ :

void push_front(const T& X);

void push_front(T&& x);

3 Effects: Inserts a copy of x at the beginning of the list.

23.2.4 Class template list [list]

< J =
template <class... Args> void push_front(Argsé&&... args);
template <class... Args> void push_back(Argsé&&... args);

template <class... Args> void emplace_front(Argsé&&... args);
template <class... Args> void emplace_back(Args&é&... args);
+ J :

void push_front(const T& X);
void push_front(T&& x);

void push_back(const T& x);
void push_back(T&& x);

23.2.4.3 list modifiers [list.modifiers]

< z
template <class... Args> void push_front(Argsé&&... args);
template <class... Args> void push_back(Args&&... args);
template <class... Args> void emplace_front(Argsé&&... args);
template <class... Args> void emplace_back(Args&é&... args);
=+ =

void push_front(const T& X);
void push_front(T&& x);

void push_back(const T& X);
void push_back(T&& x);
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23.2.5 Container adaptors [container.adaptors]

23.2.5.1.1 queue definition [queue.defn]

+ 1 :
template<typename... Args> void emplace(Args&é&. .. args)
{ c.emplace_back(std::forward<Args>(args)...); }

23.2.5.2 Class template priority_queue [priority.queue]
+ ? "51 :
template<typename... Args> void emplace(Args&&... args);

23.2.5.2.2 priority_queue members [priqueue.members]

+ .

template<typename... Args> void emplace(Args&&... args);
3 Effects:

c.emplace_back(std: : forward<Args>(args)...);
push_heap(c.begin(), c.end(), comp);

23.2.5.3.1 stack definition [stack.defn]

+ "

template<typename... Args> void emplace(Args&&... args)
{ c.emplace_back(std: :forward<Args>(args)--.); }

23.2.6 Class template vector [vector]
< J
template <class... Args> void push_back(Args&&... args);

template <class... Args> void emplace_back(Args&é&... args);
+ J :

void push_back(const T& x);

void push_back(T&& x);

23.2.6.4 vector modifiers [vector.modifiers]
<
template <class... Args> void push_back(Args&&... args);

template <class... Args> void emplace_back(Args&&... args);
+ =
void push_back(const T& x);
void push_back(T&& x);
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23.3.1 Class template map [map]

< J :
template <class... Args>
iterator emplace(const_iterator position, Args&&... args);
template <class... Args>
iterator emplace_hint(const_iterator position, Argsé&&... args);

23.3.2 Class template multimap [multimap]

< J :
template <class... Args>
iterator emplace(const_iterator position, Args&&... args);
template <class... Args>
iterator emplace_hint(const_iterator position, Argsé&&... args);

23.3.3 Class template set [set]

< J :
template <class... Args>
iterator emplace(const_iterator position, Args&&... args);
template <class... Args>
iterator emplace_hint(const_iterator position, Argsé&&... args);

23.3.4 Class template multiset [multiset]

< J z
template <class... Args>
iterator emplace(const_iterator position, Args&&... args);
template <class... Args>
iterator emplace hint(const_iterator position, Args&&... args);

23.4 Unordered associative containers [unord]

23.4.1 Class template unordered_map [unord.map]

< J 5 :
template <class... Args>
iterator emplace(const_iterator position, Args&&... args);
template <class... Args>
iterator emplace_hint(const_iterator position, Argsé&&... args);
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23.4.2 Class template unordered_multimap [unord.multimap]

< J 5 :
template <class... Args>
iterator emplace(const_iterator position, Args&&... args);
template <class... Args>
iterator emplace_hint(const_iterator position, Argsé&&... args);

23.4.3 Class template unordered_set [unord.set]

< J 5 :
template <class... Args>
iterator emplace(const_iterator position, Args&&... args);
template <class... Args>
iterator emplace_hint(const_iterator position, Argsé&é&... args);

23.4.4 Class template unordered_multiset [unord.multiset]

< J 5 :
template <class... Args>
iterator emplace(const_iterator position, Args&&... args);
template <class... Args>
iterator emplace_hint(const_iterator position, Argsé&&... args);
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