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push_back
back_inserter, 341, 358
sequential container (Jii/3>7¢d%) | 88, 118,306
move-enabled (A[FEZN()) | 482
StrVec, 465
move-enabled ([ E$EN1K) | 482
push_front
front_inserter, 358
sequential container (JiI/7%¢3%) , 306
put, istream, 673
putback, istream, 673

Q

Query, 565
<< (output operator) (fiitliZ5 ) | 568
& (bitwise AND) (f%'5i25(7F) | 565
definition (£ 3) , 570
| (bitwise OR) (f7sRiZELFF) | 565
definition (5 %) , 569
~ (bitwise NOT) (47 {F&3FF) , 565
definition (3 ) , 566
classes (Query#) , 563-566
definition (& 3) , 567
interface class ($%112%) |, 564
operations (f4F) , 562
program (Query#i/¥) , 563
recap (HEid) | 566
Query base, 564
abstract base class (fillR3E%) | 564
definition (&) , 567
member function (J&HiERED | 564
QueryResult, 431
class definition (255 X)) , 434
nested class ({4525) |, 747
constructor (¥R %L) | 748
print, 434
queue, 330, 333
back, 330
emplace, 330
empty, 330
equality and relational operators (%%l X iz 5T
) ,330
front, 330
header (3k3Cf]) |, 330
initialization (¥J#5{k) | 329

pop, 330

push, 330

sequential container (JFF288) |, 329
size, 330

swap, 329

Quote
class definition (&5 ) |, 527
design (¥il) | 526

R

Raccoon, virtual base class (RaccooniE#E%) | 718
raise exception, see throw ({iliili 574, % M.throw)
rand function, drawbacks (randrf%f, D) | 660
random header (random33({}) , 660
random 10 (BfiHLIO) , 676
machine-dependent (HL#&HH KD | 677
program (BHHLIOFEIT) | 676
random-access iterator (BHHLT A i%L{CE%) | 366, 372
random-number library CBiHLEUE) | 660
compared to rand function ( 5rande@%ittt) |
660
distribution types (7} i2E%Y) | 660, 681
engine (5|%) | 660, 68/
default_random_engine, 660
max, min, 661
retain state ({£FFIRAD) | 662
seed, 662, 681
generator (“ERld%) |, 661, 681
range (Y[ |, 661
random_shuffle, 777
range for statement (jul[fforifif)) , 82,718, 168,
168-170, 179
can’t add elements (ANAEZRMIICE) |, 91, 169
multidimensional array ( Z4E%(41) | 114
not with dynamic array (ASfERIZ AL kAl
) 423
range_error, 176
rbegin, container (%#5/firbeginfi{) , 298, 363
rdstate, stream ({fiffjrdstateffiff) , 281
read
istream, 676
Sales_data, 234
reallocate, StrVec, 469
move iterator version (BaNEAREMA) | 480
recursion loop CIEVIfiiH) |, 204, 226, 539
recursive function &K% | 204, 226
variadic template (R[4 ZHBIH) | 620
ref, binds reference parameter (ref4§iZ 5| HZ%0 |
356, 372
refactoring (H ) | 542, 576
reference (51/]) , 45,70
see also lvalue reference (W, “/Z:fH5|11” )
see also rvalue reference (ZW. “AifH31H” )
auto deduces referred to type (auto#EWi 5111
KA |61
collapsing rule (47 HLI) | 608
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forward, 614
Ivalue arguments (Z:{f{55 %) | 608
move, 611
rvalue reference parameters (£ {fi5|H 240 |
613
const, see reference to const (%W, “constff
51H7 )
conversion (FSAU% {6 )
not from const (A Mconstitiit) |55
to reference to const (§4ft }jconst 5],
144
data member, initialization CEUERL L, ¥4k |
259
declaration style (/WU | 51
decltype yields reference type (decltype’f:
RS HZERD | 63
definition (& ) , 46
derived-to-base conversion (/12 FISLA (14
#) 530
under multiple inheritance ( % 4k /& ()4
#o ,712
dynamic_cast operator (dynamic_castiz
HEE) L7131
initialization (¥]4i1k) , 46
member function (% 51 Hi %) | 483
parameter (J£E%) | 188-192
bind, 356
limitations (PRl | 192
template argument deduction (R4 SE ZHEWT) |
608610
remove_reference, 605
return type CIR[126741) | 201
assignment operator (W{{HIZSL1F) | 443
is lvalue CR[PIZEARLE /A | 202
return value, local variable GR[{f, J& 4 &), 201
to array parameter CK(41 25151 |, 195

reference, container (‘A #ireference) , 298
reference count (51140 | 402, 436, 455, 487

copy assignment ($4 VUBL{E#241:) | 455
copy constructor (¥ VIkJiE R %D | 455
design (¥il) , 455

destructor (HTHJPRED | 455

HasPtr class (HasPtr¥) 455457

reference to const (constlf¥4|}]) |, 54, 70

argument (5% | 189
initialization (#J4ifk) | 55
parameter (J£EZ) | 189, 191
overloaded ( §4%) | 208, 220
return type GR[1264Y) | 203

regex, 645, 68/

error_type, 649
header (< 3Cff) | 645

regex_error, 648. 68/

syntax_option_type, 647

regex_constants, 658

match_flag type, 658

regex_error, 648, 68/
regex_match, 646, 68/
regex_replace, 657, 68/

format flags (#%:Ubrids) | 659
format string (R U745 HD) | 657

regex_search, 646, 647, 68/
regular expression library (0225 %) | 645, 687

case sensitive ( K/NHUEK) | 647

compiled at run time CiZ{7I4iit) | 648

ECMAScript, 647

file extension program ({4 JE 4 FLY) | 647

i before e program ( fr4kifEe.Z i (1) SCAMIFLT)
646
version 2 (RZA2) | 651

match data (VLPCEHE) | 652

pattern (f:0) | 646

phone number C(HLiE i) | valid, 655

phone number pattern ( Hi i i) | 654

phone number program (HLi% S5 F ) | 654

phone number reformat, program (#1155 fith Fr 4
R | 657

regex iterators (regexi%{{a}) | 650

search functions (J¥E ) | 657

smatch, provides context for a match (smatch,
JUEARLHEAE T RS0 | 652

subexpression ( J*#&iks0) | 654
file extension program version 2( -4 Jig 44 F¢

IFRRAR2) | 654
types (A1) 649
valid, program (validfiJ¥) , 655

reinterpret_cast, 145, 145

machine-dependent (HLASHI1 KD | 146

relational operators ( X RiZ55F) | 126, 127

arithmetic conversion (5 ARH4) | 128
container adaptor (785G AY) | 329
container member (725 01) | 304
function object (PR %) | 509
iterator CIE{CE%) |99

overloaded operator ( F3XIiZ511) | 498
pointer (451 , 107, 109
Sales_data, 499

string, 80

tuple, 638

vector, 92

release, unique_ptr, 418

remove, 777

list and forward list (listAil
forward_list) ,369
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remove_copy, 777
remove_copy_if. 777
remove_from Folders, Message, 463
remove_if, 777
list and forward list (listfll
forward list) , 369
remove_pointer, 606
remove_reference, 605
move, 611
rend, container ( 7¥#%) , 298,363
replace, 342, 774
string, 322
replace_copy, 342,774
replace_copy_if, 774
replace_if, 774
reserve
string, 318
vector, 318
reserved identifiers C{#fbRisFF) | 42
reset
bitset, 644
shared_ptr, 455,471
unique ptr,417
reset program (resetf{/¥)
pointer parameters ({2 %) | 189
reference parameters (5|/{| Z4) | 188
resize
invalidates iterator (fIEACAF LED |, 314
sequential container (Ji/¥%54%) |, 314
value initialization ({f{¥]4fift) ,314
restricted word_count program (52 i)
word_count /) , 375
result (£5%) 120, 150
* (dereference), Ivalue (fift 5| RIZ 5145, AoqfD), 121
[ 1(subscript), Ivalue ( FFRIZEEF, AAff) | 121
, (comma operator), lvalue (iZ Sz 85 7F, A{H) ,
140
?: (conditional operator), Ivalue (&A% %F,
At , 134
cast, lvalue (ZSHUEL0, AAH) | 144
rethrow (LRl | 688
exception object (I Af%) | 688
throw, 688, 723
return statement (returnififi]) , 199, 199-204
frommain (MmainiZ[]) 203
implicit return from main ( MmainfasUiRME) |
200
local variable (Jajffi4E i) | 201, 202
return type CIR[MI2EAY) 2, 24, 182, 184, 226
array (CEt41D) | 184
array using decltype (fli}{ldecltypei[f]%
4 , 206

function (FA%L) | 184
function pointer (pFAUREH) | 222
using decltype (ffiffldecltype) ,223
linkage directive (§4%4575) |, 760
main, 2
member function (%571 EE%L) | 253
nonreference ClE5[H]) | 201
copy initialized (5 UIPJU{L) | 442
pointer (4i7ff) . 184
pointer to function (EAEIFE) | 184
reference ([} ) 201
reference to const (const(fJ5]) |, 201
reference yields Ivalue (5| HZ/ER /A | 202
trailing (J2 ¥ I2[01Z42) | 206, 226, 353, 605
virtual function (JZe%0) |, 538
void, 200 ‘
return value CIZ[0{{1)
conversion (FERUEAR) 200
copy initialized (4% VI4)451k) | 442
initialization (¥J4ifk) ) , 201
list initialization (#12H14H{L) |, 203,380, 467
local variable, pointer (Jajiifi25 &, fi7%1) | 201
main, 2-4, 203
pair, 380, 467
reference, local variable (5|H], Jaffi4Eht) | 201
*this, 233, 246
tuple, 639
type checking (%15 #5) | 200
unique ptr,418
reverse, 777
list and forward_list (listAll
forward_list) ,369
reverse iterator ( Sz [ 5{03%) | 358, 363-365, 372
++ (increment) CEHIZ511T) | 363
-~ (decrement) CifiizH45) | 363
base, 364
compared to iterator ( GIE{CEERTLL) | 364
reverse_copy, 369, 777
reverse_copy_if, 369
reverse iterator
compared to iterator ('jiteratorifth) ,
363
container (7£%%) , 297,363
rfind, string, 326
right, manipulator (right{#47F) 671
rotate, 777
rotate_copy, 777
rule of three/five ( —/F.i%M) | 447, 478
virtual destructor exception (HEHTHIRREL ) |
552
run-time type identification iz 4TI 247415151, 730-735,
763
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compared to virtual functions (5 HEpREOEL) |
734
dynamic_cast, 730, 730
bad_cast, 731
to poiner (53 h3R%El) | 730
to reference (A4 g 5111 , 731
type-sensitive equality (AU AT AT |
734
typeid, 732, 732
returns type_inf (iX["ltype_info) , 732
runtime binding GZ{7i45¢) | 527, 576
runtime_error, 194, 176
initialization from string (Mstring#l4ifk) |
175
rvalue, 121, /50
copy initialization, uses move constructor (% Il 4/]
ik, ERIB LR ED | 477
result (4544
++ (increment) postfix (i B i#H) | 131
-~ (decrement) postfix (Jii Eifink) , 131
function nonreference return type (b %51 ]
IZ[FERL) | 201
rvalue reference (£iffi5IH]) , 471, 487
cast from lvalue (M- {4630 | 612
collapsing rule (F7&3 M0 , 609
compared to lvalue reference (5 /cqfi 5| HIXFLE) |
471
function matching (PR EULHL) | 477
initialization (¥J4i{k) , 470
member function (flHieR %) | 483
overloaded (H#K) , 484
move, 472
parameter (JEZ)
forwarding (%) , 612, 622
member function (& 01 F%0) | 481
preserves argument type information ( ff¥5E2 %
MER) L 613
template argument deduction (#5452 2 #EH ), 608
variable (451t) | 471

S

Sales_data
comparelIsbn, 345
+= (compound assignment) (5 GI{EIEHF) ,
500
+ (addition) (HVEIZHLTT) | 497
(equality) (AFIZHFF) 497
= (inequality) (ANFHIZHLHF) |, 497
>> (input operator) (ifi N\iz${4F) | 495
<< (output operator) Cfiitliid5L45) |, 494
add, 234

addition program (JIIIEFET) | 66
avg_price, 232
bookstore program ( 1iJEFET) | 229
using algorithms ({ff/{1 5512 |, 360
class definition (5 30) , 64, 240
combine, 230
compareIsbn, 379
with associative container (15 JXCIEA 8% AL
i), 379
constructors (&A% | 236-239
converting constructor (F&4fbyit s %) | 264
default constructor (ERINFIIE PR | 235
exception classes (577248 | 694
exception version (7 57 H5 AbBERRA)
+= (compound assignment) ( 5 W fIE 51 45),
695
+ (addition) (INLIEFETT) |, 694
explicit constructor (explicitiJiipR %0 |
265
isbn, 231
operations (§:1£) |, 228
print, 234
read, 234
relational operators ( X RIZFLFF) | 499
Sales_data.h header (Sales_data.h3kif}), 67
Sales_item, 17
+ (addition) (INiZig54s) |18
>> (input operator) C4fi NIZ5E4F) |, 18
<< (output operator) CfiitiE5 ) , 18
addition program (HNiZFEF) ) L 19
bookstore program (-15JEFET) | 21
isbn, 20
operations (f£:1F) , 17
Sales_item.h header (Sales item.h3k3(f}), 17
scientific manipulator(scientificfTF), 670
scope ({EHI) | 44, 70
base class (}£%5) | 547
block () |44, 70,155
class (%) | 65,253, 253-257, 245
static member (static/ii) ,270
compared to object lifetime (5%} %1 iy J& %}
tk) 184
derived class (JRE35) | 547
friend (A JC) , 242,252
function (FR%) | 184
global (£:JsfEHi) | 44, 70
inheritance (4k/K) | 547-551
member function (J&H1FK%D 253
parameters and return type ( Z ¥R [ 2650 |
253
multiple inheritance ( £ H4k/K) | 715

name collisions, using directive (% 71%¢,
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usingfiizR) , 704
namespace ( iy %) |, 695-700
nested class (1453 |, 747
overloaded function (FE# %O |, 210
statement (%)) , 155
template parameter (FARZ %) |, 592
template specialization (KEHFFEIML) | 626
using directive (usingffzz) , 703
virtual function (HEPRE0 , 550
scoped enumeration ( PR a2 1 FH I M2 2658 | 736, 763
enum class, 736
Screen, 243
pos member (posfliii) ,243
concatenating operations CIEHE4R1E) |, 247
do_display, 248
friends (AJC) , 250
get, 244, 253
get_cursor, 739
Menu function table (Menuifi¥{(#) , 743
move, 744
move members (moveff i) ,247
set, 247
search, 772
search_n, 771
seed, random-number engine (BiHLE S| ¥Fh 1) | 663
seekp, seekg, 676679
self-assignment ( [ WE{H)
copy and swap assignment(# VLI AC el (i #815),
459
copy assignment (#% JUR{EEE/E) | 454
explicit check (2K , 480
HasPtr
reference counted (5|1 %0 | 456
valuelike (A1) , 454
Message, 463
move assignment (B EhWE{EEEAE) | 475
pitfalls (i2[X) | 454
StrVec, 467
semicolon (;) (4+5) ,3
class definition (€ ) |, 65
null statement (4%i54)) |, 154
separate compilation (7} #X\4i%) 41,717,226
compiler options (4 iFa5iET) |, 186
declaration vs. definition (755 X) | 41
templates ($iR) , 581
sequential container (UJF7523%) | 299, 333
array, 292
deque, 292
forward_list, 292
initialization (HJ4fifk) ,299-301
list, 292
list initialization (FIEHI4IL) | 300

members (i 51)
assign, 302
back, 309
clear, 312
emplace, 308
emplace_back, 308
emplace_front, 308
erase, 312
front, 309
insert, 307
pop_back, 311
pop_front, 311
push_back, /18
push_back, 90, 306, 482
push_front, 306
resize, 314
value_type, 298
performance characteristics (YEfE45 24) |, 292
priority gqueue, 330
queue, 330
stack, 329
value initialization (ffi#J4i{k) |, 300
vector, 292
set, 374, 398
see also ordered container (W, “4jIF7A%" )
bitset, 644
header (:k3Cff) ,374
insert, 383
iterator, 382
key_type requirements (key type®K) 378
list initialization (FIFEHIGHIL) 377
lower_bound, 390
TextQuery class (TextQuery¥) ,431
upper_bound, 390
word_count program(word countF#/¥), 375
set_difference, 779
set_intersection, 573,779
set_symmetric_difference, 779
set_union, 779
set£ill, manipulator (set£il1¥ ) |, 671
setprecision, manipulator (setprecisionf##\
) ,669
setstate, stream (ifisetstateffff) , 281
setw, manipulator (setwff\FF) , 671
shared_ptr, 400, 400-406, 412417, 436
* (dereference) (fi#45|HIZSF) | 401
copy and assignment ($% JUFI{) | 402
definition (& X)) , 400
deleter (RS |, 416,436
bound at run time GZ{7I4R5) | 599
derived-to-base conversion (IR FIREA (1) %
#e) 558
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destructor (HT#IpA %D | 402
dynamically allocated array (#)&7rBCEAD | 426
exception safety (535 % 4=(1)) |, 415
factory program (factoryfiI¥) ,402
initialization (¥Jffift) 412
make_shared, 401
pitfalls Cix[X) ,416
reset, 414
StrBlob, 404
TextQuery class (TextQuery) ,431
with new (fllnew —&fE/H) 412
short, 30
short-circuit evaluation (57 #%:KAf) | 126, 150
&& (logical AND) CGEHHSIZETT) | 126
|| (logical OR) (IZHIz5E1T) | 126
not in overloaded operator ( 4% (1)1 55 AN ),
491
ShorterString, 508
() (call operator) CilfIHiZ5L45) |, 508
shorterString, 201
showbase, manipulator (showbasef# %) |, 668
showpoint, manipulator (showpoint{##4 %) |, 671
shrink_to_fit
deque, 318
string, 318
vector, 318
shuffle, 777
signed, 32,7/
char, 32
conversion to unsigned (44t Junsignedfii),
32,142
out-of-range value (fE¥{1) |33
signed type (i fF 524 | 31
single-line (/ /), comment (¥ATHERE/) | 8,23
size
container (7£8%) , 79,91, 118,304
priority_queue, 330
queue, 330
returns unsigned (iZ["lunsignedfii) , 80
stack, 330
StrVec, 465
size_t, 103, /18, 644
array subscript (41 F45) , 103
size_type, container (%2 (fsize type) , 79,91,
118,297
SizeComp, 508
() (call operator) CffHIIZETFT) | 508
sizeof, 139, /150
array ($(41) ,139
data member CECH % 1) | 139
sizeof. .., parameter pack( Z4{({illf)sizeof..), 619
skipws, manipulator (skipwsf\7F) | 672

sliced (UJ4i) | 535,576
SmallInt
+ (addition) (HIEI&SEFF) | 521
conversion operator, 514
smart pointer (F{iE4FEl) | 400, 436
exception safety (53 % 4xM)) 415
pitfalls Ci[X) , 416
smatch, 646, 649, 680, 681
prefix, 652
provide context for a match ( J VLA bR 30 |
651
suffix, 652
sort, 343, 775
source file (Y 3Cf) | 4,24
specialization, see template specialization CRFflfk, 2 W,
CHIBURAIIE” D
splice, list, 370
splice_after, forward list, 370
sregex_iterator, 649, 68/
i before e program ( #rfkifEe. {i i L AR ,
651
sstream
file marker ( C{hxicd) | 676
header (33 , 278, 287
off_type, 677
pos_type, 677
random access (BfiHLijlH]) , 676
random 10 program (BfiHLIOFENY) | 677
seekflltell, 676-681
ssub_match, 649, 652, 681
example ({4 1*) , 655
stable_partition, 775
stable_sort, 345, 775
stack, 330, 333
emplace, 330
empty, 330
equality and relational operators (1%l Rig 4t
) ,329
header (k3 ff) | 330
initialization (#)4i{L) |, 329
pop, 330
push, 330
sequential container CJIi/754%) | 330
size, 330
swap, 330
top, 330
stack unwinding, exception handlingCFZ i T, W H AL A,
684, 723
standard error (hRAESYIR) |5, 24
standard header (Fr#fEsk L) | #include, 5, 18
standard input (hrAESRA) |5, 24
standard library (br#EFE) |5, 24
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standard output ChrifEfIL) | 5, 24
statement (ifif1)) , 2,24
block, see block Cififytk, Z W, “H” )
break, 170, 178
compound (% &ifif)) | 155, 178
continue, 171, /78
do while, 169, /78
expression (#&ik:) | 154, 178
for, 11, 24, 166, 166-168, 179
goto, 172, 179
if, 15, 24, 156, 156159, 179
labeled Cifibr2itia)) L 172,179
null (i) , 154,179
range for ({i[flforiffl), 82,167, 167-169, 179
return, 199, 199-204
scope (fEHIs | 155
switch, 159, 159-145, 179
while, 10, 25, 165, 165-166, /79
statement label CiFHAJFRZE) | 172
static (file static) (SCAFPifiadssE 30 | 701, 723
static member (A1)
Account, 269
class template (ZEI | 591
accessed through an instantiation CifiidsZ%i1k
vilal) | 591
definition (£ %) , 591
const data member, initialization (const 4k
G, Bl 270
data member (E(H R 51) | 268
definition (3 X)) , 270
default argument (2KiA5:2) | 271
definition (3 3) , 270
inheritance (4k7&) | 532
instantiation (5:f14k) | 591
member function (A% 5 R D | 269
nested class (£ | 747
scope (fEHIED | 270
static object, local (JajifftAX%) | 185,226
static type (AR | 534, 576
determines name lookup (i % 7 4k) | 547,
549
multiple inheritance (£ H4k&) | 713
static type checking (A8 7)) | 42
static_cast, 145, 145
Ivalue to rvalue (Zef B A{AITAEED | 612
std, 7,25
std: : forward, see forward (% W.forward)
std: :move, see move (% Wmove)
stdexcept header (stdexceptkX{l) , 174,176
stod, 328
stof, 328
stoi, 328

stol, 328
stold, 328
stoll, 328
store, free ( F H1%5[1]) | 400, 436
stoul, 328
stoull, 328
str, string streams CFFFHI) |, 289
StrBlob, 405
back, 406
begin, 422
check, 406
constructor (FJii %0 , 405
end, 422
front, 406
pop_back, 406
shared_ptr, 404
StrBlobPtr, 421
++ (increment) Cifi4IZ5%) | 502
-~ (decrement) Ci#fdkiZ ) | 502
* (dereference) (fi#5|HZ511F) |, 504
-> (arrow operator) (ffikiZ$If§) | 504
check, 421
constructor (f4Jiti R ED | 421
deref, 422
incr, 422
weak_ptr, 421
strcat, 110
strcmp, 110
strcpy, 110
stream (i)
as condition (ENZ%AF) |, 13, 144, 280
clear, 281
explicit conversion to bool (explicit#kiit
Aboolffi) ,516
file marker (3CfIhRic) | 676
flushing buffer CHIFTZ X)) | 282
format state (§4:UARA) | 666
istream_iterator, 359
iterator (GEAU3%) | 357, 359-362, 372
type requirements (AR | 362
not flushed if program crashes C i1 $LA5 /5 i 1 A Kl
BEhix) | 282
ostream_iterator, 359
random 10 (KIHLIO) , 676
rdstate, 281
setstate, 281
strict weak ordering (¢ 55/7) | 378, 398
string, 71,75-84, 118
see also container (ZW, “# 4" )
see also sequential container (2 W, “ i/ #7888 )
see also iterator (W, “IEACHE" )
[ 1(subscript) ( FHRIZEFF) 84,118,310
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+= (compound assignment) ( & It fFIZ 515) , 80

+ (addition) (MIEIZHT) | 80

>> (input operator) CAfiNIZSTFF) L 77,118

>> (input operator) as condition C4ii Az FHHE N
&A1) 77

<< (output operator) CifiiHiz¥E5F) 77,118

and string literal CRIF 7 i FRIEF ) | 80-81

append, 323

assign, 323

at, 311

C-style string (CRUE #8111

c_str, 111

capacity, 318

case sensitive (R/NSHUK) | 325

compare, 327

concatenation Ci%4%) , 80

default initialization (ERIAHILG{L) | 40

difference_type, 100

equality and relational operators (A%l X iz 5
), 80

erase, 323

find, 325

find_first_not_of, 325

find last_not_of, 326

find_last_of, 326

getline, 78, 287

header (k) |, 66, 67,75

initialization (¥J4ifk) , 75-76, 320-322

initialization from string literal (M % i A (il i

[ 1(subscript) ( FHRIZFEFF) |, 501
= (assignment) CB{{HIZSEFT) |
initializer list,499
alloc_n_copy, 467
begin, 465
capacity, 465
chk_n_alloc, 465
copy assignment (¥ DURMHIZ 511 | 467
copy constructor (¥ VISR ED | 467
default constructor CERIAKAIE FFAELD | 466
design (#il) , 464
destructor (HT#JERED | 467
emplace_back, 622
end, 465
free, 467
memory allocation strategy ( PJ {77l 5% ) | 465
move assignment (BN LESLTT) | 474
move constructor (F AR | 473
push_back, 466
move-enabled (H[F£E(1]) |, 482
reallocate, 469
move iterator version (FSEII%EALEERA) | 480
size, 466

subexpression ( [*#ik3) | 681
subscript range ( FhgiilH) | 84

array (E(41) | 104
string, 85
validating (5ikPERT ) | 93

vector, %4

w76
insert, 323
move constructor (F2ZIFIE D | 468
numeric conversions (F{F A543 ) | 327

substr, string, 321
suffix, smatch, 652

sum, program (sumfE/7) | 604
swap, 457

random-access iterator (Bl LR | 366
replace, 323
reserve, 318
rfind, 326
subscript range ( FAriulH) |, 85
substr, 321
TextQuery class (TextQuery) ,431
string literal CF4F§ PR G |, 6, 24,36
see also C-style string (Z WL “CHREFFFH" )
and string (fllstring) , 80-81
concatenation Ci%4%) |36
stringstream, 287, 287-289, 290
initialization (#J451k) , 287
strlen, 109
struct
see also class (U, “J" )
default access specifier (ERIAVIa] LW FF) | 240
default inheritance specifier (ERINGRA&BEHITT) | 546
StrVec, 464

array, 303

container (ZZHt758%) | 303

container nonmember version ( A4 2% 4% () {E ik
A | 303

copy and swap assignment operator (% Ul 2z
WAHIZ S | 459

priority_queue, 330

queue, 330

stack, 330

typical implementation ($itHI52H) | 457-459

swap program (swapfi/7*) , 200
swap_ranges, 774
switch statement (switchif)) , 160, 160-163, 179

default case label (default casefr%) ,
162

break, 160-162, 170

compared to if (5ifxflk) | 159

execution flow (Hf77i) | 161

variable definition (%151 30) | 163
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syntax_option_type, regex. 647
synthesized (£ 1&f)
copy assignment (% VU2 5L7T) | 443, 487
copy consteuctor (£ UUFE R E) | 440, 487
copy control (5 DI H1) | 239
as deleted function (HERE%ED | 450
as deleted in derived class CJRE=ZE 1 RIRHIBR bR
#0553
Bulk_gquote, 553
multiple inheritance ( £ E4kz&) | 712
virtual base class (%) | 721
virtual base classes ( £ANHEIES) | 721
volatile, 758
default constructor (ERIANHIIE R ED | 236, 274
derived class (JR:25) | 552
members of built-in type ( 4 A 51) | 236
destructor (HTHIHED | 446, 487
move operations (f%zl{%4})
deleted function (HIEREE %0 | 476
not always defined (ASELE5E ) | 476

T

\t (tab character) (ifil#7F) ,36
tellp, tellg, 676-679
template (AR )
see also class template (2 W, “ JSHHL " )
see also function template (2 W, “ pfEAHR " )
see also instantiation (Z W, “sufl{k” )
declaration (/5H]) | 592
link time errors CFEPZINHTIR) | 582
overview (HEi£) | 578
parameter, see template parameter ( Z %, Z il “ i
WEH" )
parameter list (Z3(¥|&) , 631
template argument (FEARSEZ) | 579, 631
explicit (4:05:28) | 584, 630
template member, see member template (AR ik
B, W OCRGERT O
type alias (ZHU514) | 590
type transformation templates ( S 4L AR ) |
605, 631
type-dependencies (28! {f#6i) |, 583
variadic, see variadic template( 1] 4 2%, Z WL n]
WS R
template argument deduction CHEER S5 24T | 600, 6317
compare, 602
explicit template argument ( 8 B2 ) | 604
function pointer  (Ff ¥UEEL) | 607
limited conversions (FSARIFLFLH] | 601
low-level const (Jik);iconst) , 613

Ivalue reference parameter ( A= {f15]H] Z%0) | 608

multiple function parameters ( H]{E 2 1~ ¥ £
JH) | 602
parameter with nontemplate type ClEfSEMR AL 2
0 . 602
reference parameters (| Z%0) | 608-610
rvalue reference parameter ({1{ti5|H1Z%0 | 608
top-level const (Tii);iconst) , 601
template class, see class template (FEFRIE, Zx W, “Spi
B
template function, see function template (fifZ R %L, 2
W “eR R )
template parameter (fEHZZ%40) | 578, 631
default template argument (ERIARER S Z) | 594
class template (KK | 594
function template (A8 | 594
name (%°7) 592
restrictions on use (ffi ] BRI |, 592
nontype parameter ({2841 2:40) | 580, 630
BRIk

must be constant expression (A2
KD, 581
type requirements ( ZA1EK) | 580
scope (fEH) | 592
template argument deduction (AR S5 ZHERT ), 602
type parameter (X1 Z4{) | 580, 580, 63/
as friend (10 A0 . 590
used in template class (H TR | 584
template parameter pack (Fif Z%{1) | 618, 637
expansion (")) , 621
pattern (#:0) | 621
template specialization (BURAF911E), 625, 624-629, 631
class template (ZEHIH) | 626-629
class template member (ZEHEM AL 51) | 628
compare function template( compa re Ff &R ),
624
compared to overloading (15 FALXLL) | 625
declaration dependencies (7 WK#H) |, 626
function template (PRAEEI) | 625
hash<key_type>, 626, 698
headers (kK ff) . 626
of namespace member ( iy 44 7% 1] p 63 (K145 14k ) |
626, 698
partial, class template ( ZSHEB AT 20450146 | 628,
630
scope (fEIEL) |, 626
template<>, 625
template<>
default template argument (ERIAFERZSEZ5) | 594
template specialization (BLEREFEIL) | 625
temporary ClIRiHEa%) |55, 71
terminate function (terminaterd#i) , 685,723
exception handling (53 AbF) | 175, 178
machine-dependent (LS4 %) | 175
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terminology (AKif&)
const reference (const5|H) , 54
iterator (i%fUEE) |97
object (Xf%) ,39
overloaded new and delete (HE#knewfll
delete) , 727
test, bitset, 644
TextQuery, 431
class definition (#3512 %) 432
constructor (H#3E A% | 433
main program (mainfi/¥) ,431
program design (F£/¥#il) 430
query, 434
revisited (FHE) | 562
this pointer (thisfiFfl) 231,274
static members (staticilfi) ,269
as argument (thisiEHENZSHD | 239
in return (thisfifl {freturniffald) ,233
overloaded (f#%)
on const (Xfconst##k) ,247
on Ivalue or rvalue reference (X A= {HulA{E 5]
ME#H) 483
throw, 173, 173, 178, 684, 723
execution flow (HFT#f) | 175, 684
pointer to local object (Ja){fi %} % (1] 45%l) , 686
rethrow CHLHTifLL) | 688, 723
runtime_error, 174
throw (), exception specification (¥ 5H) | 691
tiemember (tiefiR) , ostream 283
to_string, 328
Token, 751
assignment operators (W{fIZ5 1) | 751
copy control (#5 Ul | 753
copyUnion, 753
default constructor (ER A PR £ | 752
discriminant CHJ%I:) | 752
tolower, 83
top
priority queue, 330
stack, 330
top-level const (lii)Ziconst) , 57,7/
and auto (fllauto) , 61
argument and parameter (S:ZHRIEZ) | 190
decltype, 63
parameter (JEZ) | 208
template argument deduction (BEH S22 HET ), 600
toupper, 83
ToyAnimal, virtual base class (HEJEZS) | 721
trailing return type (J2 ¥R [R5 | 206, 226
function template (FREHEH) | 605
lambda expression (lambda#ciki\) | 353
pointer to array ({41 (K45E) | 206

pointer to function (& ¥LIf14HEN) | 223
transform
algorithm ($77%) | 353,773
program (Fi/¥) , 393
translation unit (4% %0) .3
trunc (file mode) (L4 | 286
try block (tryHt) 172,174, 178, 684, 724
tuple, 637, 680
findBook, program ( findBookfi/i*) , 639
equality and relational operators (#1251 X iz 51
) ,638
header (3k3(f}) , 636
initialization (§)4fifk) , 637
make_tuple, 637
return value CIZ[I{E) | 638
value initialization ({f{#J&51t) | 637
type (FHR!)
alias (54) |60, 7/
template (FA) |, 590
alias declaration (%% 7#Hi) | 60
arithmetic (FLARZEAL) | 30, 69
built-in (N HEHKAL) |2, 23,30-32
checking (R AY) | 42,71
argument and parameter ((EZHIJEZ) | 183
array reference parameter (£(415| 1240, 195
function return value (PR E0R [A2%) | 200
name lookup (% F#r4k) , 210
class (R (17,23
compound (K {52HKY) | 45 45-52, 69
conversion, see conversion (I, 2y,
conversion)
dynamic (AR | 534, 575
incomplete (AN5E4HEM) | 250, 274
integral ($JEHEAD) | 30, 70
literal CFHI{AH D |, 59
class type (KAL) 267
specifier (AT | 37,71
static (&AL | 534, 576
type alias declaration (ZER5|Z ) | 61, 69, 71
pointer, to array (U445 E) | 206
pointer to function (R (1455) |, 222
pointer to member (J% 51 (#1451 ) | 742
template type (FEHRAEAY) | 590
type independence, algorithms (% 417 | 337
type member, class (BRI 5, %) 243
type parameter, see template parameter (8257, 2
“BRSHE" D
type transformation templates ( F 4 HubiA) | 605, 631
type_traits, 606
type_info, 763
header (k3Cff) | 176

name, 735
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no copy or assign (L% DLERARAE) | 735
operations (${F) | 735
returned from typeid (MtypeidiZ[7|
type_info) ,732
type_traits
header (k3ff) | 605
remove_pointer, 606
remove_reference, 605
and move (fllmove) , 611
type transformation templates (S % b ) |
606
typedef, 60, 7/
const, 61
and pointer, to const (Sconst(J4E4) | 61
pointer, to array CEC411946%) ) |, 206
pointer to function (EREIHRER) | 222
typeid operator (typeidiZ#ff) 732,732, 763
returns type_info (iZ[iltype info) ,732
typeinfo header (typeinfoskff) , 731,732, 735
typename
compared to class (55251040 | 580
required for type member (S5 a5 T 77 (1)) |
593
template parameter (FEFRZ4L) | 579

U

unary operators ( —JGiZH 1) | 120, 150
overloaded operator ( EHGHZFLFF) ) | 490
unary predicate ( —JCifia]) ) | 344, 372
unary_function deprecated (unary function,
CAD L 513
uncaught exception (A&FZRMIFH) | 685
undefined behavior (A& Xf5%) 33,71
base class destructor not virtual (HEASHTH pf B A
HERERED | 552
bitwise operators and signed values ( i1z § 5 Fl 77
50 L 136
caching end () iterator (ZEffend () iR [A]f1i%ft
) ,316
cstring functions (cstringtf%) | 109
dangling pointer (%= & 4R |, 411
default initialized members of builtin type (ERiA¥/]
B R 5Y) | 236
delete of invalid pointer (delete LAJEE) |

409

destination sequence too small ( F| {fJ/%51 K/ ) |
341

element access empty container (1 [ 4% 25 8111
JGHE) L 309

invalidated iterator (ffi%{XE LR | 96,315
missing return statement (k7R [A]i%54)) | 201
misuse of smart pointer get (%1 4 fs 541

get) ,414
omitting [] when deleting array CFFRCECAL I G
i[]) ,425
operand order of evaluation (& 5% SR ALY )
123,133
out-of-range subscript ( FFrthft) | 84
out-of-range value assigned to signed type (Il T4
ST | 33
overflow and underflow ( [r] =¥ H}FlE) FiiH) |
125
pointer casts (fRFFHAFLHL) | 145
pointer comparisons (% HL4%) | 109
return reference or pointer to loca variable (i [11]4f
) SR AL (5 | B4R ) | 201
string invalid initializer (stringff)JCRHIAG
i) ,321
uninitialized AV
dynamic object (ZhAXf%) | 407
local variable (&4 ) | 184
pointer ({741 , 48
variable (2 1it) | 41
using unconstructed memory C{iff Fl A #4351 A7),
428
using unmatched match object ({1 [} A VG
matchXt%) | 653
writing to a const object ( [ijconst X %5 A{l),
145
wrong deleter with smart pointer CH§ i3 (198 fiEF5 5|
B2 | 426
underflow_error, 176
unformatted 10 CRA%3({KIO) | 673, 681
istream, 673
multi-byte, istream (£ fiistream) , 675
single-byte, istream (¥ {iistream) , 673
unget, istream, 673
uniform_int_distribution, 661
uniform real_ distribution, 664
uninitialized CRYJERILIT) |7, 24,40, 71
pointer, undefined behavior CR¥J4fi{bARE, K
MATH) L 48
variable, undefined behavior (A4 {LAHE, K
AT R L 41
uninitialized_copy, 429
move iterator (F£#a)i%4CEE) | 480
uninitialized f£ill, 429
union, 749, 763
anonymous ([ %) | 750, 762
class type member (ISR H) | 750
assignment operators (B{{IIZE4F) | 751
copy control (¥ UL ) | 753
default constructor (ERIAKIE %D | 752
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deleted copy control CHHIPRFI4E DIFERI L)
751
placement new (3¢ {Vnew) , 753
definition (£ 30) | 750
discriminant ¢ #|%]50) | 752
restrictions ¢ fiEifil) | 749
unique, 343, 777
list and forward_list (listAl
forward_list) ,369
unique_copy, 359. 777
unique ptr, 400.417-420, 436
* (dereference) Cfif 51 I&5E4T) L 400
copy and assignment (45 VUHIU() L 417
definition (3¢ ) 417,419
deleter (MIFR45) 419,436
bound at compile time (& iFH{4E) . 600
dynamically allocated array ( &) & 7 BLEAD) | 425
initialization (A1) L 417
pitfalls (3[4 417
release, 418
reset, 418
return value CIZ[{f) , 418
transfer ownership R ST (7B | 418
with new (fllnew—iH]) L 417
unitbuf. manipulator (unitbufff# ) | 282
unnamed namespace ( A fir %11 i #4500 | 700, 724
local to file ¢ LIS | 700
replace file static ({0 {1 (MstaticibH])
701
unordered container, 394, 398
see also container (Z W, “73" )
see also associative container ( 2 W, “ KIE7E4E" )
bucket management (i) | 395
hash<key type> specialization
(hash<key type>f§if#lft) , 626, 698
compatible with == (equality) ( 541%5iz 5
=7 627
key_type requirements (key typelfJ2:§) |
396
override default hash ¢ 7 G 5K A7 R 2D | 396
unordered_map, 398
see also unordered container (WL “ K723 )
* (dereference) (f#5|HIZE 1) | 382
[ I(subscript) ( Fhri&& 1) | 387, 398
adds element (#:l17045) | 387
at, 387
definition ()i X)) |, 376
header (3k3{f) 374
list initialization (%14 ¥)iH1L) | 377
word_count program(word_countfi[§), 394
unordered_multimap, 398

see also unordered container ( Z W, “ LIF7d" )

* (dereference) (fif[/iz 51 ) (382
definition (i %) | 376
has no subscript operator ( Ao [ briz 51 15) |, 387
insert, 385
list initialization (%1 &4)ifk) 377
unordered_multiset, 398
see also unordered container ( Z WL * /778887 )
insert, 385
iterator, 382
list initialization (%1 ¥4tk | 377
override default hash (7 5 3K IAIG A5 e £ | 396
unordered_set, 398
see also unordered container ( 2 W, * LIV 488"
header (3k3fl) 374
iterator, 382
list initialization (%1 &) 4ift) , 377
unscoped enumeration ( APRE S 2D | 737,
764
as union discriminant ({F Junion(fF5) |
752
conversion to integer (444l Jy4) 738
enum, 736
unsigned, 31, 7/
char, 32
conversion ( AVl ) 33
conversion from signed ( \signed %/ it 1 %
i) .32
conversion to signed (444t Jysigned )
142
literal (numU or numu) C A &
Hu) .37
size returntype (sizelX[NZ4Y) 79
unsigned type ( L1 KR (31

unwinding, stack (FZJEF) | 684, 723

St

upper_bound
algorithm (i) 772
ordered container ( {7/F%585) |, 390
used in Basket (H] J"Basket) , 560
uppercase, manipulator (uppercaseff1F) | 668
use count, see reference count (T EL, Z U 411
il
user-defined conversion, see class type conversion (] /"
o SRR g, 2 W < BRI )
user-defined header (] 1152 S ) | 67-68
const fllconstexpr, 67
default argument (¥RINSEZ) 213
function declaration CFAESE1]) | 186
#include, I8
inline function (inlinepf%0) ,215
inline member function definition (inline/Y%
DUEREDE O, 244
template definition CHUBGE X | 582
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template specialization (FUR4S 7] {k) . 625
using =, see type alias declaration ( W, “ #5445
/IR
using declaration (using 5ty [ 74,118,702, 724
access control (Vs #5 ) | 544
not in header files ( Av394 5k {fh) (75
overloaded function ( J 455 ) | 708
overloaded inherited functions ( § 44k A& (TR £ |
551
scope (f){d) [ 703
using directive (usingdffg<) | 703, 724
overloaded function ¢ F4%e %) | 709
pitfalls (iR[%) . 704
scope CH1k) |, 703, 704
name collisions ( % 7 71'58) | 704
utility header CutilityIds L) 379,469,472,
614

\Y

valid, program (validfi/y) 655
valid but unspecified ({1 H A47L) | 475
valid pointer ({7451 47
value initialization C(ff{#J4i{k.) 88, /18
dynamically allocated, object (24 75M i, X% .
407
map subscript operator (WU (1) FERIZE 1) 387
new[], 424
resize, 314
sequential container (Ml 7=445) | 300
tuple, 637
uses default constructor ¢ {17 HIER A ¥ i v 50D . 262
vector, 88
value_ type
associative container X £7E88) | 381, 397
sequential container (Wi/F754%) | 298
valuelike class, copy control ( #{{1 4. % UI#H) (453
varargs, 199
variable (i) 7, 25 38, 38-45, 7/
const, 53
constexpr, 59
declaration (/#1J]) 4]
class type ( £2841) | 263
define before use (4t 5 i flif]) L 42
defined after label ¢ {i:br% /5L ) | 163,172
definition (3£ 30) .38 41
extern, 41
externfllconst. 54
initialization (#J43{k) . 39,40, 70
is lvalue C/A:{f1) 471
lifetime (7 AU | 184
local (i it) | 184, 226

preprocessor ( Fil4bfia%) 70

variadic template (1] % Z 5B | 618. 631
declaration dependencies (751 {{d61) | 621
forwarding (46 . 622

usage pattern ( fEH{EEAD | 624
function matching (A EILAL) | 620
pack expansion ¢ {1475E) L 621-622
parameter pack ( Z4{1) 618
print program (printf/¥) 620
recursive function (018D | 620
sizeof....619

vector.86-94, /18. 333
see also container ( B UL, “7E4T )
see also sequential container ( 2 WL “ Il 73 8% " )
see also terator ( ZE WL “IE{U3 " )

[ 1(subscript) ¢ FEria8E4) (92,718,310

= (assignment) (WU | list initialization (41] &
w129

at, 310

capacity, 318

capacity program (7D 318

definition ()¢ %) | &7

difference_type. 100

erase, changes container size ({778 I |

343
header (3L f}) | 86,294
initialization ( ¥J%41{t) . 87-90, 299-301
initialization from array  MEZAL 94D 111
list initializaton 1] £ #]4516) | 88. 300
memory management ( 4 {7455 317
overview (Hiid) 292
push_back, invalidates iterator¢ {1 1% {{ %5 % 0.

316
random-access iterator (BiiHLY) L1085 | 366
reserve, 318
subscript range ¢ MR ) | 94
TextQuery class (TextQuery ) 43|
value initialization ({1 #)4&ifk ) | 88,300

viable function (] {7 &%) L 217. 226
see also function matching (2 W, “pR &P H

virtual base class (HEALAS) 717, 724
ambiguities ¢ X F1) 719
Bear, 718
class derivation list ( BiR‘E914) 718
conversion (EMIELHE) 719
derived class constructor CIR/EH KB £ | 720
iostream 717
name lookup « ¥y k) 719
order of destruction ¢ fIf Il y7 ) | 72]
order of initialization ¢ #J45{LIIY) | 720
ostream, 717
Raccoon, 718

ToyAnimal, 721



ZooAnimal, 717
virtual function CHEFREL) . 526. 528, 535-541. 576

compared to run-time type identification( 5111
RPN LEED | 734

default argument (ERIA9:Z5) | 539

derived class (IR’ | 529

destructor (HTJeR%0 | 552

exception specification (59 B | 692

final specifier (finaliiH]fF) | 538

in constructor, destructor (1> F4J itk bR ZCFTHT 44) rF KL
TR EO | 556

multiple inheritance ( % fi4k/K) (715

overloaded function (A% | 551

override (#4fi) |, 528,576

override specifier (overrideiftW]f§) . 526,

529, 538
overriding run-time binding C# iz {7 4P ) |
539

overview Mg i HiiEA) | 528
pure (ZALMERRED) | 540
resolved at run time CIZ{7IHENT) | 536,537
return type CI[0]Z80) 537
scope (fEHI%) | 550
type-sensitive equality ( 2 RUBRIE M1 G251 45) |
734 '
virtual inheritance, see virtual base class ( fg4k 7K,
e
Visual Studio (4iifwt) ,4
void, 30, 7/
return type CIZ[2E80) 200
void*, 50, 7/
conversion from pointer ( I IES 2R 40 |
143
volatile, 757, 764
pointer (§F%l) , 757
synthesized copy-control members ¢ &5 (1% V1§75
s bl | 758
vowel counting, program (G5 L EFE) | 160

W

I,

W

wcerr, 278
wchar_t, 30
literal (' G | 37

wchar_t streams (wchar tifi) ,278

wcin, 278
wcout, 278
weak ordering, strict (/“f$55/7) | 398
weak_ptr, 400, 420-421, 436
definition (5 ) , 420
initialization (I4H{k) . 420
lock, 420
StrBlobPtr, 421
wfstream, 278
what, exception, 175, 693
while statement (whileififi)) |10, 25, 165. 165-166,
178
condition (%&f) . 10,165
wide character streams (W7 7)) | 278
wifstream, 278
window, console (%1, $#7Hf) .5
Window mgr, 250
wiostream, 278
wistream, 278
wistringstream, 278
wofstream, 278
word CHL#E T 31,71
word_count program (word count fiJ7*)
map, 375
set, 375
unordered_map. 394
word_transform program (word transformfi
IT7) 392
WordQuery, 564, 568
wostream, 278
wostringstream, 278
wregex, 649
write, ostream (*jostream) , 676

wstringstream, 278

X

\Xnnn (hexadecimal escape sequence, | /N ilkiil4% X7
), 36

Z

ZooAnimal
program (ZooAnimal®il#) 710
virtual base class ¢ J:39) | 717



