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֘ 6.2 ᓟ⣤ॆ䜄⹯Ӏ

㔸㮆КὖᲴㆰbufferდ⣥. ռ䃳buffer<T>ㆰ͢࠺ॠ̵͟䪴ͯn⮹vector<T>ೀॆ䜄Q,
䰵㺶დ⣥ື̀ᝅ঍ܲ᪥:

0 void buffer<T>::push(const T& item); // ᄻ᫥ٸ㉕itemᩳݥ䭔ᅳ.
1 void buffer<T>::pop(); // .㉕ٸ䮙䭔介ݕ
2 bool buffer<T>::full() const; // .␖᭤ज़ጧ݌᫢䭔ݙ
3 bool buffer<T>::empty() const; // .⾯᭤ज़ͯ݌᫢䭔ݙ

ₙ๋, ᝆС䔍ᓌԒ䃶n > 0. ͯサӴ䊬㻶, ̀䲗⪚ࣰИⴶდ⣥͢ڨσὖᲴࣷ᪥⮹䘝ܻ, Ꭻ͉К
ళ6.2ͯӀ䃧㼘.
㕁ౝ䃝䃯䃳䃖΀ނ, ᓺ䶰ᄮګ֏サࢊ⮹ὖೀռ䃳. 介ٽpushᨂґᓺ䶰ুfullᨂґᥢ䚂

Ҵ⩝, 㕁popᨂґΔᓺ䶰ুemptyᨂґᥢ䚂Ҵ⩝. pushᨂґুpopᨂґ⮹ᕰ⁖᪥യᱡⰭ⁖ګ
ま, కͯ℄͟ښܯ⮹㉕ٸയᱡႽᖇ. യσ̿䔥㔸㮆, ᝆСᓺ䶰䃳䃖ܯ㐱ऽᕜ㘲䒸າ⮹᫮ᵽ,
.ࡋ㘲ͯᴅ͟ᝅ঍ܲ᪥➮₿э͂ࢨ ̵㝡㕁㼵, დ⣥̵⼂៲䆖᪥ᢣㆰೀ΀ނ, ᄮګґܯサ͉ࢊ
᰾䦽ᄮᕜ⮹㔸ᄔя๜᰾㸝⯿.

6.3.1 ٍѓҖϬ֧ঞܾ܋

͂ໝౝbufferὖᲴㆰ͢䃳㒣frontুrear͙͟size_tೀऍ䜄㶝⹯䭔݌介ᅳٸ㉕⮹҂㒣
Ԗᖤ, ̀䲗യσ䔎͙͟ऍ䜄დ⣥bufferὖᲴㆰ⮹ᝅ঍ܲ᪥.

۱ѓѐӥ۰അ֧ঞ

ხᭈᘨݥ⮹᫮ᵽ᭤ⱔდ҂㒣: Йfrontͯ䭔介ٸ㉕҂㒣(ᄮᏉళ6.2͢q0), 㕁rearͯ䭔ᅳ
.҂㒣(ᄮᏉళ6.2͢q4)㉕ٸ σ᭤ښ䭔ুܯ䭔ᨂґܻݠდ⣥ͯ:

0 void buffer<T>::push(const T& item)
1 {
2 rear = (rear + 1) % n; // .ᩮऍ䭔ᅳ҂㒣ٽ
3 Q[rear] = item; // .㉕ٸ᫥ښᤇۂ
4 }
5

6 void buffer<T>::pop()
7 {
8 front = (front + 1) % n;
9 }
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ᢣₙत䃳䃖ݙ᫢䭔⾯ু䭔␖⮹ᲖЫ. 㠚䭔͢݌Ϻ᰾̵͟ٸ㉕, ₙᬫfrontুrearᏉⰭݎ
ま, 䔻ॆᕒ㔸ₙښ⮹ނ䭔ᨂґ, σ᭤emptyܲ᪥ͯ:

0 bool buffer<T>::empty() const
1 {
2 return (front == (rear + 1) % n);
3 }

ѻ᭤䯄΀㕁Ლ⮹䬣䷍᭤䭔͂͢݌㘲ႍםn͟ٸ㉕, కͯ䔎ᵬяҴ䭔⾯ু䭔␖⮹ݙ᫢ᲖЫჁ
.(䭔ᨂґܯᬫᬕ∊វ㶁␖ڝ݌Ӏື䭔)ᵬ㕁᠐㜩䩎䄤̵ڝ ͯₙ䰵䮅ݫ䭔͢݌ᰵᅆᓌ⪎̵͟
⾯҂, కₙfullܲ᪥ͯ:

0 bool buffer<T>::full() const
1 {
2 return (front == (rear + 2) % n);
3 }

frontুrear⮹ݒձ䰵␖䋨䭔⾯ᲖЫ, ͉ᰵາऋձͯQ͢ⱔდ҂㒣, Ӏືfrontतऋ0,
㕁rearऋn - 1.

ࠬഅ֧ঞᚲњ

तКⱀܯ, ⰩᣚҴ⩝ⱔდ䭔ᅳ҂㒣ᬫ, .᫢䭔⾯ু䭔␖⮹ᲖЫ䘲℉䒸โᱷݙ 䩣ౝσڨ
ᄮrear⮹ᨂґ, ͂ໝᄻृॆګᡟ̵ᵱ, 䃞rearᠼॆ䭔ᅳृ̵ٸ㉕⮹҂㒣(ࢨళ6.2͢e0). σ᭤
तდ⣥bufferὖᲴㆰ⮹ᝅ঍ܲ᪥ື̀:

0 void buffer<T>::push(const T& item)
1 {
2 Q[rear] = item; // ∝ᙄₙᬫٽᤇښ᫥ٸ㉕.
3 rear = (rear + 1) % n; // .ᩮऍ䭔ᅳ҂㒣ۂ
4 }
5

6 void buffer<T>::pop()
7 {
8 front = (front + 1) % n;
9 }

10

11 bool buffer<T>::empty() const
12 {
13 return (front == rear);
14 }
15
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16 bool buffer<T>::full() const
17 {
18 return (front == (rear + 1) % n);
19 }

तКⱀܯ䔎䜁დ䭺̿Ⱝᒈσ⩝(rear + 1) % nᰴᢗλrear, Ѓ㕁܄ᅆλݙ᫢ᬫ⮹ヌᱤ䔅
ヌ. ᰾ک䋘⮹䄰㔺तᕒ㔸ͯҊ͂⩝(rear + 2) % nᰴᢗrear㕁ࣰサݙࡋ᫢䭔␖ᨂґগ?

frontুrear⮹ݒձ䔾ऋ㻹ݎतⰭᏉ㐎ܯ. ∝ᙄͯԒ䃶介⁖ښ䭔ᬫ᪥ᢣ㘲ႍσQ[0], Ꮙ
Йfrontুrearݒༀ౼ͯ0,
πდ̿, ₙ᫮ᵽ⮹➞⤻ᙄ;Δᒽᭃⶣ, ,㉕ٸfrontᠼॆ䭔介ࢨ 㕁rearᠼॆᒈނ䰵㺶ᤇ

.҂㒣⮹ښ ู⤻䭔介ٸ㉕ឳfrontࢨत, 㕁rear҂㒣ᒈނᬕٸ㉕, .ښ䭔तⰩᣚᩳښ

ࠬ۰֧ঞ٤ӓ

㮲♫Ѓ䕰䓆̿ⱀ, frontॆނᡟ̵ᵱतКऋᓌ̓rearॆृᡟ̵ᵱⰭु⮹᩽᳑, ѻ᭤䔎ᵬ
я䃞䭔介ٸ㉕ऍͯQ[(front + 1) % n], 㕁დ䭺͢ᝆС፭፭㺶ᨂґ䭔介ٸ㉕㕁ᒽᅆڨᓸ䭔
ᅳٸ㉕, కₙ䄚᫮ᵽ͂⩏ऽ䔷.

6.3.2 ٍѓّڋҞ֥

ϺҴ⩝䭔݌介ᅳ҂㒣͂ѻ͂㘲ݞ⩝ॆ䜄⮹᝵᰾⾯䬩, 䔍я䃞ݙ᫢䭔⾯ু䭔␖⮹ᲖЫऍ
ᓌโᱷ. ♫㕁, .ᱡ䉝᭤Ԗᖤ͂䋨ګ⾫ დ䭺̿, ᬕ䃯ౝਟ⼂᫮ᵽ͢, 㠚య჏䭔݌⮹frontऍ
䜄, +᪥ႍౝn͟㉕ٸ͢݌䭔ݎ 1⼂ᗺ۪(∝ᙄႍౝ䭔⾯⟫ᔶ), 㕁rearऍ䜄⮹ऋձट᰾n⼂त

㘲(Ѓ0ݥn - 1). ⴐⰳₘౝ䔎䜁. ₙ๋, 䔎Δ᭤᪼͢ނᝆСٽ჏າ䭔⾯ᲖЫۂ㔸㮆䭔␖ᲖЫ
⮹ࣔక, 㠚䃳჏䭔␖ᲖЫͯॆ䜄᝵᰾ٸ㉕౼㷠ݞ⩝, 䗘ͽ䭔⾯ᲖЫᅦᬕ∊㔸㮆λ.
⩦σ䭔͢݌᰾̵͟ٸ㉕ᬕ∊ݞ⩝,ᝆС㉗ᕜښߕۂऍ䜄countᲚ䃥ᒊ䭔͢݌ᒈٸނ㉕͟

᪥, Ѓ㕁サࡋλݙ᫢䭔⾯ু䭔␖ᨂґ. 㕁Ѓ៲䆖᪥ᢣㆰೀ㼇Ꮫⱀ, 䭔݌䕏፭ᓌڬ฼sizeᝅ঍
ܲ᪥, కₙcountऍ䜄̵䏠ρа, 䲓፭݇ヌ.

Լথ٩ހڲؽ

∝ᙄݥ䔎䜁⮹ऋὖ䔅ヌګდᙄ;͂๜㕁͉䕔Ꮫ䒸ᚗ,Ϻౝऍ䜄ऋձͯnᬫគऍᝅ0,᝵К
ᝆСतКᩮ⩝ݙ᫢䄢चᲚᤅࡼ᩽⢼.

6.3.3 ฽৳߇

ᝆС䛼⩝countґͯ⟫ᔶԖᖤ, ∝ᙄݥ㑈ۧ࡯დ䭺̿᭤̵͟ᓟ⣤ᙄ;̀⮹࡯䬩(䭔ᅳ҂
㒣ᡟृ), ᝵Кᩮ⩝leftুright⮹㶝䔥ᒗᑄ, 䔎ᵬᅦᓌݥλ̵͟䒸າ⮹㑈ۧ࡯დ⣥᫮ᵽ.

Ϩ۶ڷڊ 27 㑈ۧ࡯ὖᲴㆰ ! https://github.com/xiexiexx/DSAD/blob/main
/second-edition/src/buffer.h
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0 #include <vector>
1

2 #ifndef BUFFER_CLASS
3 #define BUFFER_CLASS
4

5 template <typename T>
6 class buffer {
7 public:
8 buffer(size_t n);
9 T& front();

10 const T& front() const;
11 void push(const T& item);
12 void pop();
13 size_t size() const;
14 bool empty() const;
15 bool full() const;
16 size_t capacity() const;
17 private:
18 std::vector<T> Q;
19 // 㑈ۧ࡯ხ䜄დͯQ.size(), .⩝㍶䄸䷆ڂ⠡䃳㒣length᭤ͯλ䖴ࢊ
20 size_t length;
21 // 㑈ۧٸ࡯㉕͟᪥.
22 size_t count;
23 // 㑈ۧ࡯ᓟ⣤ᙄ;̀⮹࡯䬩[left, right).
24 size_t left;
25 size_t right;
26 };
27

28 // Ჹ䕕ܲ᪥⮹დ⣥.
29 template <typename T>
30 buffer<T>::buffer(size_t n)
31 : Q(n), length(n), count(0), left(0), right(0)
32 {
33 }
34

35 // 䔉ఓ䭔介.
36 template <typename T>
37 T& buffer<T>::front()
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38 {
39 return Q[left];
40 }
41

42 // 䔉ఓ䭔介⮹፭䜄❽ᱡ.
43 template <typename T>
44 const T& buffer<T>::front() const
45 {
46 return Q[left];
47 }
48

49 // .䭔ᨂґښ
50 template <typename T>
51 void buffer<T>::push(const T& item)
52 {
53 // ⩦⩝ᝬݙ᫢᭤ज़㑈ۧ࡯ጧ␖, ₙูटდ⣥ښ䭔.
54 Q[right++] = item;
55 if (right == length)
56 right = 0;
57 ++count;
58 }
59

60 // .䭔ᨂґܯ
61 template <typename T>
62 void buffer<T>::pop()
63 {
64 if (++left == length)
65 left = 0;
66 --count;
67 }
68

69 // 䔉ఓ㑈ۧ࡯დ᰾ٸ㉕͟᪥.
70 template <typename T>
71 size_t buffer<T>::size() const
72 {
73 return count;
74 }
75
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76 // .⾯᭤ज़ͯ࡯᫢㑈ۧݙ
77 template <typename T>
78 bool buffer<T>::empty() const
79 {
80 return (count == 0);
81 }
82

83 // .␖᭤ज़ጧ࡯᫢㑈ۧݙ
84 template <typename T>
85 bool buffer<T>::full() const
86 {
87 return (count == length);
88 }
89

90 // 䔉ఓ㑈ۧ࡯ᰵ๜ხ䜄.
91 template <typename T>
92 size_t buffer<T>::capacity() const
93 {
94 return size;
95 }
96

97 #endif // BUFFER_CLASS

6.4 queueϡӥѴ֍ԑ

Ϩ۶ڷڊ 28 Clang䭔݌დ⣥ ! https://github.com/llvm/llvm-project/blob/
main/libcxx/include/queue

STL͢⮹queueϺϺ᭤̵͟䔷䚂஝, ,Ꮚᅷ⩦dequeᝋlistდ⣥ګ 䄰㔺तд⚜stackდ⣥
΀.1 ͂䓼, 䭔݌ᰩ∝䜂⾯䬩⮹倍᩽ݞ⩝, ᝆСጧ㐄ౝ㑈ۧ࡯⮹დ⣥͢᰾᝵҈я. დ䭺̿, 㑈
2,݌〤䭔ँݥतК᠈ᆊ࡯ۧ 䔐㕁➮ͯࡋ䭔݌.

Ϩ۶ڷڊ 29 Clangँ〤䭔݌დ⣥ ! https://github.com/llvm/llvm-project
/blob/main/libcxx/include/deque

1 C++ᴼۻᄻdequeґͯstackুqueue⮹名䃙Ꮚᅷხ஝.
2 ,ጧ㐄⩝ᓟ⣤ॆ䜄䃳䃖Ꭻდ⣥λὖᲴㆰbuffer᪼ނ ͂ໝౝګയ⵵̿⌰ߕᨂґКდ⣥ँ〤तᨂґ⮹㑈ۧ࡯, छ๋ۂ㔸㮆ឞხ⮹
დ⣥.


