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‘erator Overloading
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‘erator Overloading

+Operator is just a function
—Syntactic convenience (“sugar’)
«+Can overload functions
—By argument types (signature)
+S0, can overload operators too
—At least one user-defined type
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‘erator Overloading

+Can NOT use it to:
—change definition of built-in operators
ewould be too confusing!
—add new operators to the language:
+Compiler wouldn’t know how to parse!
+Use it to make user code more
understandable! .

‘hat We Want

Conmpl ex c1;
Conmpl ex c¢2;
Conpl ex ¢3;
c3 cl + c2; // binary op
c2 -cl; /1l unary op
cl c3; /1 assignment
c2 += cl,

‘erator Functions

+Special function name:
—Keyword oper at or plus symbol
oE.g., operator +, oper at or <<
+QOperator function syntax:
—Unary vs. binary operator
—Global function vs. member function
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’dr Possibilities
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+Two arguments to function
—Left and right operands
—Same or different types
oAt least one user-defined (friend)
+Return value is result
—Usually a newly constructed object
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bal Binary +

] Complex “+” operator declaration

cl ass Conpl ex

doubl e re;
doubl e im
public:

“friend const Conpl ex operat or +
(const Conpl ex& c1,
const Conpl ex& c2);

};

bal Binary +

] Function definition

/1 inline

const Conpl ex operator+
(const Conpl ex& c1,
const Conpl ex& c2)

return Conplex(cl.re+c2.re,
cl.imrc2.im;

}

bal Binary +

Constructor in r et ur n eliminates
temporary variable

/1 inline
const Conpl ex operator+
(const Conpl ex& c1,
const Conpl ex& c2)
return IConpl ex(cl.re+c2.re, |
! cl.imrc2.im;)

mber Binary Ops
a :E+ _C;_
+Object of class is first operand
—Left hand side of operator
—Specified in function by t hi s pointer
+Second operand is argument

—May be same class, or another type
—Often passed as const reference
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mber Binary Ops

<Return value

—Result value for normal operators
oEg., c = atb; // return a+b
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mber Binary Ops

<Return value

—Result value for normal operators
oE.g, ¢ = atb; // return a+b
—Reference to left operand for
assignment operators

oE.g.,at+=b; // return a
-Asin: ¢ = (a+=b);

mber Binary +

] Member binary function: “+” \

cl ass Conpl ex

doubl e re;
doubl e im
publi c:

" const Conpl ex operator +
(const Conpl ex& c) const;
}

mber Binary +

] Return expression value \

/1 inline
const Conpl ex Conpl ex: : operat or +
(const Conpl ex& c) const

return Conpl ex(re+c.re,
imec.in;

mber Binary +=

| Member binary function: “+=" |
cl ass Conpl ex

doubl e re;
doubl e im
publi c:

" const Compl ex& oper at or +=
(const Conpl ex& c);
1

mber Binary +=

’ Return ref so expression value can be used ‘

/1 inline

const Conpl ex& Conpl ex: : oper at or +=
""" (const Conpl ex& c)

{

im+=c.im

return *this; // return ref

re += c.re;
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‘abal Unary Ops

+Usually one argument!

—Operand value
+Must be user-defined type (friend)

<Return value is result
—Similar to binary operators
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‘ebal Unary -

cl ass Conpl ex

“friend const Conpl ex operat or -
(const Conpl ex& c);
1

const Conpl ex oper at or -
(const Conpl ex& c)

return Conmplex(-c.re,-c.im;

}

'mber Unary Ops

+Object of class is operand
—Specified in function by t hi s pointer
«+Usually no arguments!!
+Return value
—Similar to binary operators

'mber Unary -
cl ass Conpl ex

" const Conpl ex operator- ()
const;
}

const Conpl ex Conpl ex: : operator-()
const

return Conplex(-re,-im;

}

’ecial Case: ++, - -

<+Distinguish two cases
—Prefix (++c, - - c)
—Postfix (c++, c- -)

«Postfix has dummy i nt
—Second arg for global function
—Only arg for member function

‘and -- Operators
[Gobal, unary operators]

+Prefix signature:

—friend const Conpl ex
oper at or ++(const Conpl ex& c¢);

«+Postfix signature:
—friend const Conpl ex
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‘bscript Operator

class MyArray

{
int aal[l0];
publi c:
int& operator[](unsigned int ss)
{ assert(ss < 10);
return aa[ss]; }

(MArray x; x[3] = x[2]; |

24
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‘bscript Operator

cl ass Arra
W y Subscript could also be

int aal[l0]; a non-integral type!

publi c:
i nt& operator[](unsigned int ss)
{ assert(ss < 10);
return aa[ss]; }

[M/Array x; ; x[3] = x[2]; ]
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‘bscript Operator

?I ass MyArray Returning a reference
int aa[10]; allows []'s on both
publ i c: ' sides of = sign.

i nt& operator[](unsigned int ss)
{ assert(ss < 10);
return aa[ss]; }

[M/Array x; ; x[3] = x[2]; ]
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’re Complex Ops

] For experts only? \
+Comma operator
—oper at or,
«Function call operator
—operat or ()
+Smart pointer operator
—oper at or - >

‘n-Overloadables

+Member selection
—*.” (dot) operator

+Pointer to member
—"“*” operator

+FORTRAN exponentiation
—*“**” gperator; can’t create it
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’rator =

+Must be a member function
+Called on assignment

—Not on initialization!
+Compiler generates default

—Memberwise assignment (bit copy?)
—May fail if pointer to heap memory
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’rator:
class MC {... // for Myd ass

char *str;

publi c:

MC& oper at or =(const MC& nt);
B

MC& MC: : oper at or=(const MC& nt)

free(str);

str = malloc(strlen(nct.str)+1);
strcpy(str, nt.str);

return *this;

} 30
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mple: B=A mple: B=A
i 1000, L 1000,

B:| str: 2000, B:| str:

MC& MC: : oper at or=(const MC& nt) MC& MC: : oper at or=(const MC& nt)
free(str); .f_r_eE(_sfr_)T‘,
str = malloc(strlen(nc.str)+1); ST ="marfoc(strlen(nc. str) +1);
strcpy(str, nc.str); strcpy(str, nc.str);
return *this; } 1 return *this; }

mple: B=A mple: B=A

A:| str: A:l str: 1000,
Br| ot 3000, | | L 3000,

MC& MC: : oper at or=(const MC& nt) MC& MC: : oper at or=(const MC& nt)
free(str); __ _ _ __ _ o _____ free(str);
¢ str_ = malloc(strlen(nt. st)+I) ~Ste =mlloe(strlen(nc.str)+1);
sfrepy(str,, neostT); 1 strcepy(str, nc.str);1
return *this; } Tefurn *This- 31—~~~
mple: B=A onical Form

. . ’ For most (?) classes ‘
| o

<+Ordinary constructors (alloc/init)

B:| str: | 3000 T .
st 3000,, |Hel |0\ 0 —Including a default constructor (?)

MC& MC: : oper at or =(const MC& nt) +Copy constructor (alloc/copy)
{
free(str); <oper at or = (free/alloc/copy)
str = malloc(strlen(nc.str)+1);
strcepy(str, nc._str); C=B=A <+Destructor (free/clean up)
[return *this; I — B}

_——— e = = = = = = = 7
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‘abal vs Member e Conversion

Operator Method . .
All unary Member recommended +Automatic (as neEded)

= () [1 -> Mustbe member +Two methods (convert A to B)
+= -= etc. Member recommended

-Single-argument constructor

Other binary  Global (friend) recommended
oB: : B(const A& a_obj);

] From Rob Murray
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e Conversion e Conversion
+Automatic (as needed) +Automatic (as needed)
+Two methods (convert A to B) +Two methods (convert A to B)

-Single-argument constructor -Single-argument constructor
oB:: B(const A& a_obj); oB: : B(const A& a_obj);
Warning: will accept any matching —Operator conversion
single-argument constructor! oA :operator B() const;

rator Cautions

+Don’t get carried away!
—Redefine “+” to mean subtraction??
—Overloading is supposed to simplify

+Ambiguous type conversion

—Use automatic conversion only when
it is really helpful
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