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Á ᴆ ӥ, Ḥ⁸ Ӯ ̯ⱳ♠ ▫ᴮ ⁄ ҍ ╪ ὡ ▓ѻ.

Á ᶉᶛᵙ ̯Ἓ⁄ ҍ ╪ ὡ ▓ѻ.

Á ♬♠ ᶉᶛᵙ ҉, ᾅ ᶉᶛᵙ ҉, ᶉᶛᵙ ҉ Ӯ ᶉᶛ

ᵙ ҉ ⁄ר♣ ҍ ╪ ὡ ▓ѻ.

Á ˃ , ⱳ , ╪ᵒ , ˃-˺̓ Ӯ ᵰˌṉὡ ♣

Ҁ Ḣḹ⁄ ҍ Ἄ ╪ ὡ ▓ѻ. 



9.1 구조적 자료형

Âᾒ ᾎ ⅝ ᶛӧ ˿╬ ᾒ ᾎʼ ˿⁄ ҍ ἒᶘ ѻ. ᾒ ᾎʼ ˿╘
ᵰ↕ ѻ‚ ҥ, ̯ⱳ♠ ▫ᴮʺ ‡֒˭ ̯ ӇѤּת ̯ⱳ♠ ▫ᴮ ̓ ᶉᶛᵙ ̯Ἓ
ḓ ᶉᶛᵙ ҉ ╙ר♣ ủ Ṓ̆, ṉὡ ḓ ҥ╪ ʺ ‡֒˭ ♪͐ Ѥּת ᵰˌṉὡ
♣Ҁ Ḣḹ⁄ ҍ Ἄҵ ѻᴶѻ

Â구조적 자료형(structured data type)̓ 기본 자료형(elementary data type)⁄
ҍ ῼῷṒ▫. 

Á͙ṕ ▫ᴮ ╘ Ϯ╥ ╪ᵒ╪ Ϯ╥ ▫ᴮ ˍ (data object)ᵑ בֿʺ ˦╖ᴛ ♬ὡ, ᾒὡ, 
ᶷ▫ ╙ ᵦ ѻ. 

Á̯ⱳ♠ ▫ᴮ ╘ Ϯ╥ ╪ᵒ⁄ ױ⁴ ˌ╥ ▫ᴮ ˍ ʺ ▓Ѥ ˦╖ᴛ ᴆ ӥ, Ḥ⁸, ᶷ▫
⁸, ︡ , ᵙ Ӯ╙ ᵦ ѻ. 

Â레코드

Áᵤ╘ …‡⁄ἌѤ ╥(heterogeneous)פֿ╪ ▫ᴮ ˌ ө╙ Ϯᴛ ᶶ̆ ⁴͙⁄ ͎ᴹ ╪ᵒ
╙ Ṩ⁴ ⁴ Ϯ╥ ▫ᴮ ╙ ἐ… ὡ ▓Ѥҥ, ╪ױ ╥ ̯ⱳ♠ ▫ᴮ ╙ ᴆ ӥ
֞Ѥ ̯ⱳ ̆ג ѻ. 

ÁPL/I, Ṗ, ᾅ , C, ῼ̊ Ӯ̓ ˉ╘ …‡Ѥ ᴆ ӥᵑ Ợ↔ ὡ ▓Ѥҥ ᴆ ӥ╥
╘ …‡ᵡѻ ⱳ͔῭ ѻᵎѻ. 

Á₉ᵑ ө‡ Ṗ …‡╥ ᴆ ӥѤ [͎ᵝ 9-1]̓ ˉѻ.
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9.1 구조적 자료형

Á[͎ᵝ 9-1]⁄Ἄ ᴆ ӥ ADDRESSѤ PERSON, STREET, CITY₮ ˉ╘ ͎ᴹ ᶜ╖ᴛ Ӈ‡
▓̆, ╪˦ө╘ ѻᾎ Ϯ ╪Ữ╥ ͙ṕ ▫ᴮ ╖ᴛ ̯ἛӇ‡ ▓ѻ. X(n)╘ ▫ᴮ╥ ἶἛ╙
Ϯ ϿѤ PIC ̯ ᴛ nḕ╪ ᴛ ̯Ἓӈ ▫ᴮ╥ ͝╪╪ѻ. 

Á Ṗ …‡⁄Ἄ ᴆ ӥ⁄ ҍ ▀ḙ♠╬ ̯ᶷ╘ ́ Ḵ (level number)₮ ▫ᴮ ╪ᵒ
(data name), ▫ᴮ╥ ̓ ͝╪⁄ ӻᵐ ἶἛ(attribute)⁄ ╥ ѻ╛̓ ˉ╪ ӈѻ.

Álevel_numȻ data_nameȻ PIC attributeȻ
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9.1 구조적 자료형

Á[͎ᵝ 9-1]⁄Ἄ ᴆ ӥ ADDRESSѤ PERSON, STREET, CITY₮ ˉ╘ ͎ᴹ ᶜ╖ᴛ Ӈ‡
▓̆, ╪˦ө╘ ѻᾎ Ϯ ╪Ữ╥ ͙ṕ ▫ᴮ ╖ᴛ ̯ἛӇ‡ ▓ѻ. X(n)╘ ▫ᴮ╥ ἶἛ╙
Ϯ ϿѤ PIC ̯ ᴛ nḕ╪ ᴛ ̯Ἓӈ ▫ᴮ╥ ͝╪╪ѻ. 

Áᶉᶛᵙ⁄Ἄ ᴆ ӥʺ ‡֒˭ ♇◑ӇѤּת ủ Ṓ▫. 

Å▫ᴮ ╥ ἶἛ╖ᴛ Ἄὥӈ ╪ᵒ(͙ṕ ᶜ)╘ ▫ᾐ╥ ͙• ̑ʼ╙ ⅝ᴛ ѻ. ͎ױḃ
ᴛ ᴆ ӥ⁄Ἄ ἶἛ╙ ѳתּ ᶛӧ ▫ᴮ ᶜ╘ ᶉᶛᵙ⁄Ἄ ◑ἵᵑ ⁷ἶ╖ᴛ ҉ Ḛ╛. 

Å[͎ᵝ 9-1]╥ ᴆ ӥ ADDRESS⁄ ҍ ᶉᶛᵙ ҉̓ ▫ᴮ ╪ᵒ╥ ́̕

Å
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9.1 구조적 자료형

Å[͎ᵝ 9-2]╥ ᴆ ӥ ADDRESS⁄ ҍ ᶉᶛᵙ ҉⁄Ἄ ᵣ– ƽ̋ ᴆ ӥ ADDRESS╥
ᾎ▬ ̆גἵל ԅ, ʻ ᶜ╥ ▫ᴮ ͝╪ᵑ ḕ╪ ᴛ ́ụ ᶔ ѻ╛̓ ˉѻ.

Å
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9.1 구조적 자료형

Â배열

Áҿֿפ(homogeneous)╥ ▫ᴮ ˍ ө╙ ᶶ̆ ⁴͙⁄ ͎ᴹ ╪ᵒ╙ Ṩ⁴ Ѥ Ḥ⁸

Á ᴛ͎ע╙ ᾒ Ѥ ҿΌ ♬ ∟ἵᵑ Ữҍ ἵᴛל ♪וֹ ♪͐ ὡ ▓ҵᴜ ↔

ÁC …‡⁄Ἄ Ḥ⁸╪ ѻ╛̓ ˉ╪ ἐ…Ӊ ԅ, Ḥ⁸ scoreѤ ♬ὡ ▫ᴮ 100ˌᵑ ᶉᶛᵙ⁄
⁷ἶ♠╖ᴛ ͙•ᾎ ὡ ▓Ѥ ͙• ̑ʼ╙ ⅝ᴛ ѻ. 

Å int score [100];

ÁḤ⁸╥ ⅝ἵө╘ ⁷ἶ♠╖ᴛ ♇◑Ӈᶔ ẖᵎ˭ ♪͐ ὡ ▓‡ ᾒ ᾎʼ╪ Ѿ ӈѻ. ѻ
╛̓ ˉ╪ ʺ♬ ̆ ─ ᵑ ́ụ Ṓ▫. 

Åʻ Ḥ⁸ ⅝ἵ╥ ͙ᵑ ŭג ᶔ Ḥ⁸ A╥ iḴ ⅝ἵѤ ѻ╛ ─ ⁄Ἄ ᾎ▬ ѻ.

Å base + (i - low + 1) Ǝw ŏ (9.1)

Å ⁴͙Ἄ lowѤ Ḥ⁸ ▫╥ ˃╪ᶒ ̆ג╪1 ▫(C …‡╥ ˿↕ ˃╪ 0╪
ḃᴛ ἵל ́ụ╪ Ҁבֿגѻ). baseѤ Ḥ⁸⁄ ҉ӈ ᶉᶛᵙ╥ Ữҍ סּ .ἵ╪ѻל base
Ѥ A[low]╥ Ữҍ ֞ .ἵ╪ѻל wѤ ʻ ⅝ἵ╥ ͙╪ѻ. ᾏ (9.1)╙ ᾏ (9.2)ᴛ ṉ
Ṓ▫.

Å (i + 1) Ǝw + (base - low Ǝw) ŏ (9.2)

Åᾏ (9.2)Ѥ ▀ ᾎʼ⁄ ṨṪ♠╖ᴛ ᾒ Ӊ ὡ ▓ѻ. ṨṪᾏ d = base - low ƎwѤ
Ḥ⁸╥ ἐ…╪ Ϯ Ϯᶔ ḕᴛ ́ụӉ ὡ ▓ѻ. ּס Ḥ⁸ A⁄ ҍ ͙ ᶜ Ό⁄ d╥
˃╪ ́ụ ḓ ♇◑Ӈᶔ A[i]╥ Ữҍ ἵѤל Ѿὣ (i + 1) Ǝwᵑ d⁄ җ ╖ᴛᾬ ́ụ
ӈѻ. 8



9.1 구조적 자료형

Åˉ╘ Ḣḹ╖ᴛ ѻ ∟ Ḥ⁸╙ ѻ╛̓ ˉ╪ ἐ… ѻ.

Å int board[2][3 ];

ÅboardѤ ʻʻ ∟ἵʺ ⁷ἶӈ ᶉᶛᵙ ₅⁵╙ ҉ ᵣתּ board[1][2]ʺ ▫ᴮ ₅⁵⁄Ἄ
ᶙ Ḵ ἢ⁄ ҉ӇѤּת ὺ˭ ῼ ὡ ′ѻ. ͎ױϮ бᵙ♠╬ Ḥ⁸╥ ̯ⱳѤ ᶉᶛᵙ⁄Ἄ
1 ∟ Ḥ⁸ᴛ ♬ҷӇ͙ ԅᶷ⁄ Ἰὺ˭ Ữҍ♠╬ ─ ᵑ ́ụ Ђ ὡ ▓Ѥ ḙᶔ⁄ ѻ
∟ Ḥ⁸╘ …‡⁄ ӻג ˃̓ Ữ ˃╪ Ҁפֿג ὡ ▓ѻ. C …‡⁄ἌѤ ˃╖
ᴛ 0╪ ̆♬Ӈ‡ ▓╖Ϯ ᾅ ⁄ἌѤ ˃╪ ╛ὡ ֞Ѥ ▐╥╥ ♬ὡᴛ ἌὥӉ ὡ
▓ѻ. ֞ ה …‡Ѥ ˃╪ 1ᴛ ̆♬Ӈ‡ ▓ѻ.

Å2 ∟ Ḥ⁸╙ ᶉᶛᵙ⁄ ♇◑ ͙ ─ 1 ∟ Ḥ⁸ᴛ ṉ Ѥ Ḣḹ╘ ↕ἐ(row-
major), ⁸ ↕ἐ(column-major), ᾈג╪ᾅ(slice) Ӯ ױ⁴ תּʺ Ḣḹ╪ ▓ѻ. [͎ᵝ 9-3]
╘ ↕ἐ ḓ ⁸ ↕ἐ Ḣḹ╖ᴛ ♇◑ӈ 2Ǝ3 Ḥ⁸ A╥ Ͽ↔╙ Ṓ⁴רѻ. ᾈג╪ᾅѤ
Ḥ⁸⁄Ἄ ‡Ԑ ṨṪ╥ ̯ⱳ╪ѻ. 
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9.1 구조적 자료형

Áѻ ∟ Ḥ⁸╙ 1 ∟ Ḥ⁸ᴛ ♇◑ Ѥ Ḣḹ

Å…‡ᵡѻ Ợ↔ Ѥ Ḣḹ╪ ѻᵎḃᴛ ׳╪ Ἓ╙ ḙ₅ ѻᶔ ᵰ↕ ═♠╬ ᴛ͎מḒ╪ ʺѫ
˦╪ѻ. C, ᾅ , PL/I Ӯ╘ ↕ἐ Ḣḹ╙ Ợ↔ ╘ה ,̆ ⁸ ↕ἐ Ḣḹ╙ Ợ↔ ѻ. 

Å ↕ἐ Ḣḹ╖ᴛ ♇◑ӈ 2 ∟ Ḥ⁸╥ ˿↕ A[i, j]╥ Ữҍ ἵѤל ᾏ (9.3)̓ ˉѻ. 

Å base + (((i - low1) Ǝn2) + ( j - low2 + 1)) Ǝw ŏ (9.3) 
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9.1 구조적 자료형

Å⁴͙Ἄ low1̓ low2Ѥ i₮ j╥ ˃╪̆, n2Ѥ ⁸╥ ͙ᴛ jʺ ὡ ▓Ѥ ˃╥
͙╪ѻ. ּס high2ᵑ j⁄ ҍ Ữ ̆ג╪˃ ᶔ n = high2 - low2 + 1 ╪ѻ. A[i, j]╥

Ữҍ ל ἵᵑ ́ụ Ѥҥ ▀ ᾎʼ⁄ i₮ j╥ ˃ᵣ ᶛᵎ̆ ѻᵐ ˃ө╙ ᶛӎ Όѻᶔ
ᾏ (9.3)╘ ᾏ (9.4)₮ ˉ╪ ѻᾎ ΰ ὡ ▓ѻ. 

Å ((i Ǝn) + ( j + 1)) Ǝw + (base - ((low1 Ǝn) + low2) Ǝw) ŏ (9.4) 

Åᾏ (9.4)╥ ӞṨṪ╘ ▀ ᾎʼ⁄ ́ụ ὡ ▓ѻ. ˉ╘ Ḣḹ╖ᴛ ⁸ ↕ἐ⁄ ҍ Ἄҵ
2 ∟ Ḥ⁸╥ ˿↕ A[i, j]╥ Ữҍ ἵѤל ᾏ (9.5)₮ ˉѻ. 

Å base + ((( j - low1) Ǝn1) + (i - low2 + 1)) Ǝw ŏ (9.5) 

Ån1╘ Ѿ─╥ ∟ἵ ˌὡᴛ iʺ ὡ ▓Ѥ ˃╥ ͙╪ѻ. 
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9.1 구조적 자료형

Â[예제 9-1] 행우선과 열우선에 따른 주소 계산하기

Áѻ╛̓ ˉ╪ ἐ…ӈ 2 ∟ ᴑ⁄ ҍ ˃╙ 1ᴛ ⁴ ↕ἐ̓ ⁸ ↕ἐ╖ᴛ ᶉᶛ
ᵙ⁄ ♇◑ ̆, ↕ἐ̓ ⁸ ↕ἐ⁄ ҍ B(3,2)╥ ἵᵑל ́ụ Ṓ▫.

Áint B(4,4);

Á[풀이]  

Å ↕ἐ Ḣḹ╖ᴛ ᶉᶛᵙ⁄ ♇◑ ᶔ ѻ╛̓ ˉѻ.

Å⁸ ↕ἐ Ḣḹ╖ᴛ ᶉᶛᵙ⁄ ♇◑ ᶔ ѻ╛̓ ˉѻ.
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9.1 구조적 자료형

Á∟ἵ B(3,2)⁄ ҍ Ữҍ ἵᵑל ́ụ ѻ. ͎ᵝ╥ ủ ᵑ Ṓᶔ ↕ἐ Ḣḹ╘ ⁸ Ḵ
╪̆ ⁸ ↕ἐ Ḣḹ╘ ▀̏ Ḵ ▐╙ ῼ ὡ ▓ѻ. ֞ ʻ ∟ἵʺ ♬ὡ ╪ḃᴛ 4ḕ╪ ᵑ
҉ ѻᶔ ἵѤל baseᴛṨ ↕ἐ╥ ˿↕ 40, ⁸ ↕ἐ╥ ˿↕ 28╪‡‒ ѻ. 

Áᾏ (9.3)⁄ ╥ ᶔ iѤ 3, jѤ 2, low1╘ ˃╪ḃᴛ 1, low2ҵ 1, n2Ѥ ⁸╥ ͙╪ḃᴛ
4, wѤ 4╪ḃᴛ ѻ╛̓ ˉѻ.

Ábase + (((i - low1) Ǝn2) + ( j - low2 + 1)) Ǝw 

Á= base + (((3 - 1) Ǝ4) + (2 - 1 + 1)) Ǝ4

Á= base + (8 + 2) Ǝ4

Á= base + 40

Áˉ╘ Ḣḹ╖ᴛ ⁸ ↕ἐ╖ᴛ ́ụ ͙ ─ ᾏ (9.5)ŋ Ợ↔ ѻ. ⁴͙Ἄ iѤ 3, jѤ 2, low1
╘ ˃╪ḃᴛ 1, low2ҵ 1, n1╘ ╥ ͙╪ḃᴛ 4, wѤ 4╪ḃᴛ ѻ╛̓ ˉѻ.

Ábase + ((( j - low1) Ǝn1) + (i - low2 + 1)) Ǝw 

Á= base + (((2 - 1) Ǝ4) + (3 - 1 + 1)) Ǝ4

Á= base + (4 + 3) Ǝ4

Á= base + 28 
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9.2 메모리 구성

Â ᴛᾎ♇ʺ ᾒ ӇѤ ˦╙ ᴛᾎ♇╥ Ἓ(activation)

Áᵣ– ‡Ԑ ᴛᾎ♇ʺ ◓̈́♠(recursive)╪גᶔ ᶙ ˌ╥ Ἓ╪ ҿᾎ⁄ Ⱶ◓ ὡ ▓ѻ. 

Â ᴛᾎ♇ ♬╥(procedure definition) Ѥ ʺ◑ ʼѾ ᴛ ᾏṊ▫₮ ᶷ◑╙ ⁷

̕ᾎ Ѥ ἐ…╪ѻ. 

ÁᾏṊ▫Ѥ ᴛᾎ♇ ╪ᵒ╪̆, ᶷ◑╘ ᴛᾎ♇ ᶡ (body)╪ѻ. 

Á₉ᵑ ө‡ [͎ᵝ 9-4]╥ ♬ᴑ(quick sorting) ᴛ͎ע╙ Ỹʻ Ṓ▫. 
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9.2 메모리 구성

Â
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9.2 메모리 구성

Á [͎ᵝ 9-4]╥ ã~ç ╘ readarrayגѤ ᴛᾎ♇ ♬╥ᵑ ̆ ▓╖ᶒ, ⁴͙Ἄ å~ç
╘ ᴛᾎ♇ ᶡ ╪ѻ. ᴛᾎ♇ʺ Ӈ‴ѻѤ ˦╘ ᴛᾎ♇ ╪ᵒ╪ ᾒ ʺѫ ᶷ
◑⁄ Ϯ ϱ ˿↕╪ѻ. 22~27 ╘ ל ᴛ͎ע╪ᶒ, 25 ⁄Ἄ ᴛᾎ♇ readarrayᵑ

̆ 26 ⁄Ἄ ᴛᾎ♇ quicksortᵑ ѻ. 

Á ᴛᾎ♇ ♬╥⁄Ἄ Ợ↔ӇѤ ᾏṊ▫⁄Ѥ ᵰˌṉὡʺ ▓ѻ. ᵰˌṉὡѤ ᾏ ᵰˌṉὡ₮
ᾒ ᵰˌṉὡʺ ▓Ѥҥ, [͎ᵝ 9-4]⁄ἌѤ ì ╥ ᾏṊ▫ m̓ n╪ ᴛᾎ♇ quicksort╥
ᾏ ᵰˌṉὡ╪̆, ╥ m̓ i-1╪ ᾒ ᵰˌṉὡ╪ѻ. ּס ᴛᾎ♇ᵑ Ѥ ҥ ▓
Ѥ ᵰˌṉὡʺ ᾒ ᵰˌṉὡ╪̆, ᴛᾎ♇ ╙ ḚѤ ҥ ▓Ѥ ᵰˌṉὡʺ ᾏ ᵰˌṉ
ὡ╪ѻ.

Á ᴛ͎ע╪ ᾒ ӇѤ ҿΌ ᴛᾎ♇ Ợ╪⁄Ѥ Ⱡ‡╥ ᵒ╪ Ⱶ◓ ѻ. Ⱡ‡Ѥ ὣ ♠╖
ᴛ ╪ҿ Ѥҥ, ᴛᾎ♇Ѥ ᶡ ╥ ╛Ṩ ᾒ Ӈѻʺ ᶛӧ ᾒ ╪ ϥϮᶔ ᴛᾎ♇ʺ

ӈ ♩תּ ḕᴛ ѻ╛ ─ ⁄ Ⱡ‡ᵑ ҹᴎרѻ.

Á ᴛᾎ♇ p⁄ ҍ Ⱶἶ ᾎʼ(life time)╘ ᴛᾎ♇ ᶡ ʺ ᾒ ӇѤ ͙ʼ╙ ᵦ ѻ. Ⱶ
ἶ ᾎʼ⁄Ѥ pʺ ѻᾎ ᴛᾎ♇ᵑ ⁴ ͎ ᴛᾎ♇ᵑ ᾒ Ѥ ᾎʼҵ ӈѻ. 

Á[͎ᵝ 9-4]╥ ᴛ͎ע╙ ᾒ ᾎ ˺̓Ѥ [͎ᵝ 9-5]₮ ˉѻ. ⁴͙Ἄ partition(1,9)ʺ ḙ
ӇѤ ˃╘ ̆ג4 ʺ♬ ᶒ, Ἓ quicksort(1,9)╥ Ⱶἶ ᾎʼ╘ enter quicksort(1,9)₮

leave quicksort(1,9) Ợ╪╪ѻ.
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9.2 메모리 구성

Á
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9.2 메모리 구성

Áᵣ– ‡Ԑ ᴛᾎ♇╥ Ựᴛ⇔ Ἓ╪ ͎ ᴛᾎ♇╥ ╪♣ Ἓ╪ ϥϮ͙ ♣⁄ ᾎ▬ӈѻ
ᶔ ͎ ᴛᾎ♇ᵑ ̆ג╪♠̈́◓ ѻ. quicksort ᴛᾎ♇Ѥ ◓̈́♠╪ѻ. 

ÁⱠ‡ʺ Ἓ⁄ ө‡ʺ̆ ѻᾎ Ϯ₡Ѥ ̓♬╙ ᵙᴛ ˦╙ Ἓ ᵙ(activation 
tree)̆ג ѻ. Ἓ ᵙ╥ ʻ ЯӥѤ Ϯ╥ Ἓ╙ Ϯ Ͽ̆, ᴴ ЯӥѤ ♣ ᴛ
╙ע͎ ᾎ▬ Ѥ ל ᴛ͎ע╥ Ἓ╪ѻ. ᴛᾎ♇ p╥ ▫ᾏ ЯӥѤ ᴛᾎ♇ pʺ
Ѥ Ἓ Яӥ╪ѻ. Ἓ╘ ⅍ ⁄Ἄ ₡ᵐ ╖ᴛ Ӈᶒ ▫ᾏ ЯӥѤ ▫ᾐ╥ ₡ᵐ

⁄ ▓Ѥ Ἓ╪ ᾎ▬Ӈ͙ ♣⁄ ϥϿ‒ ѻ. 

Â[예제 9-2] 프로시저 호출과 반환에 대한 활성 트리 그리기

Á[͎ᵝ 9-5]⁄ ▓Ѥ ᴛᾎ♇ ̓ ḙ ⁄ ҍ Ἓ ᵙᵑ ͎ᴎṒ▫. 

Á[ ╪] ʻ ᴛᾎ♇Ѥ ᴛᾎ♇╥ Ḵ ͒▫ᴛᵣ Ϯ Ёѻ. Ἓ ᵙ╥ ᴴ ЯӥѤ
ל ᴛ͎ע╬ main╙ Ϯ Ёѻ. main╪ ᾒ ӇѤ ҿΌ ᴴ Яӥ╥ Ḵ ▫ᾏ Яӥ
ᴛ ╪ṁג r╪ג ṳ╘ readarray╥ Ἓ╪ Ⱶ◓ ѻ. ᴴ Яӥ╥ ӎ Ḵ ▫ᾏ ЯӥѤ
quicksort(1,9)╪ѻ. ˉ╘ Ḣḹ╖ᴛ Ἓ ᵙᵑ ᵣө‡ʾ ὡ ▓ѻ. Ἓ q(1,3)̓ q(5,9)Ѥ
◓̈́♠ ᴛᾎ♇╪ᶒ, q(1,3)̓ q(5,9)Ѥ q(1,9)̋ ϥϮ͙ ♣⁄ ᾎ▬Ӈ̆ q(1,9)Ṓѻ ᶀ♇
ϥᵡ ‒ ѻ. ♣ ♠╬ Ἓ ᵙѤ [͎ᵝ 9-6] ̓ ˉѻ. ⁴͙Ἄ m╘ main, r╘
readarray, q(1,9)Ѥ quicksort(1,9), p(1,9)Ѥ partition(1,9)ᵑ Ϯ Ёѻ. 

18



9.2 메모리 구성
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9.2 메모리 구성

Á ᴛᾎ♇╥ ̓ ḙ ╘ Ⱡ‡ ᾅ control stack╪̆ג ṬᵙѤ ᾒ ᾎʼ ᾅ ╪ ̕ᵙ
ѻ. ּס, Ἓ╪ ᾎ▬Ӊ ԅ Ἓ⁄ ҍ Яӥᵑ ᾅ ⁄ ừ░(push) ̆ Ἓ╪ ϥϳ ԅ

͎ Яӥᵑ ợⱠ(pop) ѻ. ͎ױḃᴛ Ⱡ‡ ᾅ ╥ Ͽ↔╘ Ἓ ᵙ╥ ᴴ Яӥ⁄ ҍ
˿ᴛ₮ ́̕ ▓Ѥ ˦╪ѻ. 

Â[예제 9-3] 제어 스택 그리기

Á[͎ᵝ 9-6]╥ q(2,3)⁄ ҍ Ⱡ‡ ᾅ ╙ ͎ᴎṒ▫. 

Áᴴ ᴛṨ q(2,3)╖ᴛ ʺѤ ˿ᴛᵑ Ϯ Ё [͎ᵝ 9-7]⁄Ἄ ╪Ḉ Ἓ╪ ὡ ӈ ˦╘ ♩
ἐ╖ᴛ ᾎ ̆, ᴴ m╖ᴛṨ q(2,3)╖ᴛ ʺѤ ˿ᴛѤ ᾒἐ╖ᴛ ᾎ ѻ. Ⱡ‡ ᾅ
╘ ᾒἐ╖ᴛ ᾎӈ ˿ᴛ⁄ ҉ Ѥ Яӥᵑ ♇◑ ̆ ▓ѻ. ּס Ⱡ‡ ᾅ ⁄Ѥ ѻ╛̓
ˉ╪ ♇◑Ӈ‡ ▓ѻ.

Ám, q(1,9), q(1,3), q(12,3)
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Á
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9.2 메모리 구성

Â메모리 구성

Á♣ ♠╬ ╥ ᶉᶛᵙ ̯Ἓ╘ [͎ᵝ 8-8]̓ ˉ╪ ᶉᶛᵙ ӥ ṨṪ̓ ҥ╪ ṨṪ╖
ᴛ җ↨ ἝṪ ὡ ▓ѻ. 

ÅҍṨṪ╥ ▀ …‡⁄ἌѤ ᾒ Ѥ ҿΌ⁄ ӥ ṨṪ╙ ṉ˿ ὡ ′╖ᶒ, ӥ₮
▫ᴮ ṨṪ╪ ˌШ♠╖ᴛ ṪᵙӇ‡ ▓ѻ. җ↨╪ ӥ ṨṪ╘ ᾒ ╪♣⁄ ̆♬Ӈ͙ ԅ
ᶷ⁄ ᶛӧ ӥ⁄ ҍ ἵѤל ▀ ᾎʼ⁄ ῼ ὡ ▓ѻ. ʻ ᴛᾎ♇₮ ὡ╥
ᾎ▬♩(entry point) ╘ ▀ ᾎʼ⁄ ῼ ὡ ▓ѻ. ᾒ ԅ╥ ӥ ᶉᶛᵙ ̯Ἓ╘ [͎
ᵝ 9-8]̓ ˉѻ.
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9.2 메모리 구성

Á ᴛ͎ע⁄Ἄ ♣⁵ ḓ ♬♠ ▫ᴮѤ ▀ḙ♠╖ᴛ ӥ₮ ┬Ợ ᴛ ̆♬ ṨṪ⁄ Ṋˌ
ᴛ ҉ӈѻ. C …‡╥ ΩṨ ḓ ♬♠ ṉὡ₮ ᾅ …‡╥ ♣⁵ ṉὡʺ ױ╪ ┬ ⁄
ἶ ѻ. 

Áҿ♠ ▫ᴮ ҉⁄ Ợ↔ӇѤ ᶉᶛᵙ ṨṪ╘ ױ⁴ תּʺ ѻᵐ Ḣḹ╖ᴛ ̯ἛӉ ὡ ▓ѻ. ♣
♠╬ ̯ⱳѤ ╪ ṨṪ⁄ ҍ ᶉᶛᵙʺ ᾅ ṨṪ̓ ṨṪ╖ᴛ ϮїѤҥ, ᾅ ṨṪ

╘ ҉╪ LIFO(last-in, first-out) Ḣᾏ╖ᴛ ḛỸ Ѥ ▫ᴮ⁄ Ợ↔Ӈ̆, ṨṪ╘ LIFO Ḣ
ᾏ╙ ӻᵎּת ΏѤ ҿ♠ ҉(₉ᵑ ө‡ C⁄Ἄ ╬ ҉)⁄ Ợ↔ӈѻ. 

Á ╘ ▀ḙ♠╖ᴛ Ѿὣ ἐ ᶉᶛᵙ ṨṪ╪גѤ ˦╙ ᶜל ‒ ѻ. ╬ ҉ ḓ
Ⱡᵑ ᵙ Ѥ ҥѤ ‡Ԑ ҿ♠╬ ◑ ʺ ⅝ ҥ ױ͎ ҉╙ ᵙ Ѥ ▫ᴮ ̯ⱳ

ʺ ḕᴛ ╪ѻ. 

Áּתּ͔ͥת ἒᶘ ᾒ ᾎʼ ᶉᶛᵙ╥ ▀ḙ♠╬ ̯ⱳѤ [͎ᵝ 8-8]̓ ˉѻ. ⸗ җ Ṩ⁷ ἒ
ᶘ╙ ͙ ─ [͎ᵝ 8-8]╙ ʼѾ ˭ [͎ᵝ 9-9]ᴛ Ϯ Іѻ. 
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9.2 메모리 구성

Á[͎ᵝ 9-9]⁄Ἄ ủ Ѥ ᾅ ̓ ╥ ҍ Ḣ ╙ ʺᵙ ѻ. ♣ ♠╖ᴛ ᾅ ╘ ᶉᶛᵙ
⁄Ἄ ῷמ Ḣ ╖ᴛ ҍӇѤ ᴛ ͎ᵙᶒ, ͎מἌ ╘ ᾒⱠ♠╖ᴛ ͎ᴎֿב ̯⁵╥ ḕ
Ѽ⁄ ͎ᴎֿבѻ. ╘ ᾅ ̓ ┬Ợ ˭ ͎ᴎּתּתᵣ LIFO ̯ ⱳʺ ῷѱ̆, ͎ ҍ ḓ ἵ
Ѥ ủ ʺ ʺᵙ Ѥ ˦Ṓѻ җ↨ ṓ◌ ѻ. 
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9.2 메모리 구성

Á ᾅ ̓ C …‡⁄ἌѤ ᴛᾎ♇ Ἓ╙ ̕ᵙ ͙ ─ Ⱡ‡ ᾅ ╙ ◑ Ἄ Ợ↔ ѻ. 
╪ ▀‡ϳ ԅ Ἓ╘ ᾒ ╙ ○ᾎ ᶃ ̆, ᴛ͎ע ́ὡ͙₮ ᴆּתᾅ ˃ ˉ╘ ͙

́╥ Ữ ♬Ṓᵑ ᾅ ⁄ ♇◑ ѻ. ╪ ϥϮ̆ Ⱡ‡ʺ ḙ Ӊ ԅ ḕᴛ Ӛ╥ ─
ᴛ ᴛ͎ע ́ὡ͙ʺ ἒ♬Ӈ̆ ̕ᴐӈ ᴆּתᾅ ˃╪ ѻᾎ ♇◑ӈ ѻ╛ ͎ Ἓ╘ ᾒ
╙ ́ἶ ѻ. 

Á ᴛᾎ♇ʺ Ḵ ᾒ ӇѤ ҥ ⅝ ♬ṒѤ ᶉᶛᵙ╥ ⁷ἶ ẇᴜ╙ Ợ↔ ⁴ ̕ᵙӇѤ
ҥ, ╪ױ ⁷ἶ ẇᴜ╙ Ἓ ᴆ ӥ(activation record) ╘ Ἓ ᴆ▐(activation 
frame)╪ג ѻ. Ἓ ᴆ ӥѤ ᾒ ᵰˌṉὡ, ḙ ⁵תּ ,˃ ▫ᴮ, ▐ᾎ ˃╙ ♇◑ Ѥ ̑
ʼ╙ ѻ. ▀ḙ♠╬ Ἓ ᴆ ӥѤ [͎ᵝ 9-10]̓ ˉѻ. 
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9.2 메모리 구성

Áᶛӧ …‡₮ ʺױ▀ [͎ᵝ 9-10]╥ ̑ʼ╙ ѻ Ợ↔ Ѥ ˦╘ ῷѱѻ. ֞ ̑ʼ⁄ ҍ
▫ᴮ╥ ὣἌᵑ Ѥ ὡ ỮἝ Ợ ╘ ᶜ ͙́╥ ̯ⱳ, ▀ӇѤ …‡╥

Ἓ, ᾔּת‡ ױ▀ ▬Ἓ▫╥ ⁄ ӻג ѻᵑ ὡ ▓ѻ. ᾅ ̓ C …‡Ѥ ᴛᾎ♇ʺ
Ӊ ԅ ᾒ ᾅ ⁄ ᴛᾎ♇╥ Ἓ ᴆ ӥᵑ ừ░ ̆, Ⱡ‡ʺ ╖ᴛ Ӈҹ

ῷʾ ԅ ᾅ ⁄Ἄ Ἓ ᴆ ӥᵑ ợⱠ ѻ. 

Á[͎ᵝ 9-10]╥ ʻ ̑ʼ⁄ ҍ ủ Ṓᶔ ѻ╛̓ ˉѻ. 

Åḙ ˃⁄ ҍ ̑ʼ : ᴛᾎ♇ᴛ ˺̓ ˃╪ ♣ҀӉ ԅ Ợ↔ ѻ. ḙ ˃╘
═╙ ─ ꜙꜙ ᴆּתᾅ ⁄ ҅ῷ Ӈҹᴎ͙לҵ ѻ. 

Åᾒ ᵰˌṉὡ⁄ ҍ ̑ʼ : ᾎ ᵰˌṉὡʺ ♣ҀӇᶔ Ợ↔ ѻ. Ἓ ᴆ ӥ⁄ ᵰ
ˌṉὡᵑ ♇◑ ѻ̆ ᵣתּ ᾒⱠᴛѤ ═╙ ─ ͙́ ᴆּתᾅ ᵑ ᵰˌṉὡᵑ
♣Ҁ ѻ.

ÅⱠ‡ ᵠ : Ỹר ʺѫ ̑ʼ╖ᴛ ▫ᾐ╙ ᴛᾎ♇╥ Ἓ ᴆ ӥᵑ ʺᵙ ѻ. 

Å♪͐ ᵠ : Ỹר ʺѫ ̑ʼ╖ᴛ ѻᵐ Ἓ ᴆ ӥ⁄ ▓Ѥ ẋּ⁵ת ▫ᴮnonlocal data
ᵑ ⱳ Ѥ ҥ Ợ↔ӈѻ. ᾅ …‡⁄ἌѤ ♪͐ ᵠ ʺ ⅝ ѻ. 

Ǻ͙ Ữ ♇◑ ̑ʼ : ᴛᾎ♇ʺ Ӈ͙ ḕᴛ ♣╥ ͙́ Ữ ⁄ ҍ ♬Ṓᵑ ♇◑
ѻ. 

Åּ⁵ת ▫ᴮ⁄ ҍ ̑ʼ : ᴛᾎ♇ʺ ᾒ Ӊ ԅ ᴛ╖♠⁵תּ Ợ↔ӇѤ ▫ᴮᵑ ♇◑ ѻ.

Å▐ᾎ ṉὡ⁄ ҍ ̑ʼ : ᾏ╙ ́ụ Ѥ ҵַא ḛỸ Ѥ ▐ᾎ ˃╙ ♇◑ ѻ
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9.2 메모리 구성

Á…‡⁄ ӻגἌѤ Ἓ ᴆ ӥʺ ♬♠ ṨṪ( ה 77), ᾅ ṨṪ(C, ᾅ ), ╘ Ṩ
Ṫ(ᵙᾅ )⁄ ҉ӈѻ. Ἓ ᴆ ӥʺ ᾅ ⁄Ἄ Ӊתּ┬ ԅ ͎˦╙ ᾅ ᴆ▐╪̆גҵ
Ṩᵐѻ. 

Á ᴛἝἌ ᴆּתᾅ ҵ ᾒ ᾎʼ ˿╥ ▀ṨṪ╪ѻ. ᴆּתᾅ Ѥ ▐ᾎ ṉὡ, ּ⁵ת ṉὡ, 

♣⁵ ṉὡᵑ ♇◑ Ѥ ҥ Ợ↔Ӊ ὡ ▓ѻ. 

Áᾒ ᾎʼ ˿╥ ἒ́⁄Ἄ Ṋ ⅝אַ ṨṪ╘ ᴛᾎ♇Ϯ ὡʺ Ӊ ԅ ḛỸ
Ѥ ⁷ụ╥ ὣἌ ˺♬╪ѻ. ╪ױ ⁷ụ╘ Ἓ ᴆ ӥ⁄ ҍ ᶉᶛᵙ ҉, ᵰˌṉὡ╥
́ụ̓ ♇◑, ╪ ╪ᴼּתѤ ҥ ⅝ ᴆּתᾅ ᵑ ♇◑ ̆ ἒ♬ Ѥ ˦╙ ᶒ, 
▀ḙ♠╖ᴛ ὣἌ(calling sequence)ᴛ …͕ӈѻ. ᴛᾎ♇Ϯ ὡʺ ḙ Ӊ ԅ
▫ʺ ♪͐ ὡ ▓Ѥ ◑ἵ⁄ ḙ ˃╙ ӎѤ ˦, ᴆּתᾅ ╥ ◓ⱳ♬, Ἓ ᴆ ӥ⁄ ҍ
ᶉᶛᵙ ◓ⱳ♬ Ӯ╪ ὣἌ⁄ ҉ӈѻ. 

27



9.3 메모리 할당 전략

Áᾒ ᾎʼ ˿╘ ᾒ ̓♬╙ ̕ᵙ Ѥ ҥ ⅝ ᶛӧ ♬Ṓᵑ תּ┬ ‒ ̆
ᶉᶛᵙᵑ ̕ᵙ Ѥ ⁵

Å ᾒ ̓♬╙ ̕ᵙ Ѥ ҥ ⅝ ♬Ṓᵑ תּ┬ ̆ ᶉᶛᵙᵑ ̕ᵙ Ѥ ⁵ ╙
Ѥ ᶜ♠ ╥ ᴆּתᾅ ₮ ᶉᶛᵙ ̯ⱳʺ ᾒ ˿⁄ ӈѻ. 

Å[͎ᵝ 9-9]╥ ᶉᶛᵙ ̯ⱳ⁄Ἄ ▫ᴮ ₅⁵⁄ ҍ ᶉᶛᵙ ҉ ╪ר♣ ⅝ ѻ. 

Á♬♠ ḓ ҿ♠╪גѤ ↔‡Ѥ ʻʻ ▀ ᾎʼ̓ ᾒ ᾎʼ╙ ̯Ṋ Ѥ ҥ Ợ↔ӈѻ. 

Åᶉᶛᵙ ҉╪ ᶔג╪♠♬ ᴛ͎ע╪ ᾒ Ӊ ԅ ᶴᾇ ▀╙ Ѥּת Ṓּת Ώ̆ ᴛ͎
ע ᾅ ᵣ╙ Ṓ̆ ᶉᶛᵙ ҉╙ ˺♬ ѻ. 

Åᶉᶛᵙ ҉╪ ҿ♠╪גᶔ ᴛ͎ע╪ ᾒ ӇѤ ⁄אַ ᶉᶛᵙ ҉╙ ˺♬ ѻ. 

ïҿ♠ ҉╙ ─ ᵤ╘ Ѥ⁄ױ▀ ᾅ ᶉᶛᵙ ҉̓ ᶉᶛᵙ ҉╪ ▓ѻ. 

Á세 가지 메모리 할당 전략

Å정적 메모리 할당(static storage allocation) : ᴛ͎ע╪ ᾒ Ӊ ԅ ╪Ḉ ҉ ᶉᶛᵙ
╥ ͙ʺ ˺♬ӇѤ Ḣḹ╖ᴛ ה 77 …‡⁄Ἄ Ợ↔ӈѻ.

Å스택 메모리 할당(stack storage allocation) : ᶉᶛᵙᵑ ᾅ ╖ᴛ ̕ᵙ Ѥ Ḣḹ╖ᴛ C, 
C++, ᾅ , ⁄╪ѻ₮ ˉ╘ …‡⁄Ἄ Ợ↔ӈѻ.

Å힙 메모리 할당(( heap storage allocation) : ⅝ ԅᵡѻ ҿ♠╖ᴛ ᶉᶛᵙᵑ ҉
̆ Ѥ Ḣḹ╖ᴛ ὡ …‡(functional language)⁄Ἄ Ợ↔ӈѻ
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Á정적 메모리 할당(static storage allocation) : 

Å♬♠ ᶉᶛᵙ ҉⁄ἌѤ ♣⁵ ṉὡỎᵣ ῷѱג ᶛӧ ṉὡʺ ♬♠╖ᴛ ҉ӈѻ. 

Åʻ ᴛᾎ♇Ѥ ᾒ ♣⁄ ♬♠╖ᴛ ҉ӇѤ Ϯ╥ Ἓ ᴆ ӥᵣ ̆תּʺ ▓ѻ. 

Åᶛӧ ṉὡѤ ӧ╪♠⁵תּ ♣⁵♠╪ӧ ̆♬ ⁄ἵ(fixed address)ל ╥ ᴛ╖♠♪וֹ ♪͐
ὡ ▓ѻ. 
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Å♬♠ ᶉᶛᵙ ҉⁄ἌѤ ʻ Ἓ ᴆ ӥ⁄ ṓ̈́ ╥ἵ(return address) ╪Ωל ѻᵐ ♬
Ṓᵑ תּ┬ ⅝ʺ ′╖ḃᴛ ♬Ṓ ᶔ⁄Ἄ Ữҍ♠╖ᴛ ₡Ḳ ӥʺ ▬ѻ. 

Å֞ ♬♠ ᶉᶛᵙ ҉╥ ὣἌʺ ᵰ↕ Ѿὣ ѻ. ᴛᾎ♇ʺ Ӊ ԅ ʻʻ╥ ᵰ
ˌṉὡѤ ӇѤ ᴛᾎ♇╥ Ἓ⁄Ἄ ♠♥ ᵰˌṉὡ╥ ─ ⁄ ♇◑ӈѻ. 

Å͎׳ ѻ╛ ᴛ͎ע ӥ⁄ ▓Ѥ ṓ̈́ ʺἵל ♇◑Ӈᶒ, ӈ ᴛᾎ♇ ӥ╥
ᾎ▬Ṩᴛ Ṫ͙ʺ ᾒ ӈѻ. ṓ̈́ ԅѤ ṓ̈́ ἵᴛל Ṫ͙ʺ ᾒ ӈѻ. 

Á[예제 9-4] ♬♠ ᶉᶛᵙ ҉⁄ ҍ ᶉᶛᵙ ̯ⱳ

Á[͎ᵝ 9-12]╥ ה 77 ᴛ͎ע╙ Ṓ̆ ♬♠ ᶉᶛᵙ ҉⁄ ҍ ᶉᶛᵙ ̯
ⱳ⁄ ҍ ἒ ᶘ Ṓ▫. 
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ï
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9.3 메모리 할당 전략

Á[͎ᵝ 9-12]╥ ᴛ͎ע╘ ל ᴛᾎ♇ TEST1̓ Ṩ ᴛᾎ♇ QUMEAN╖ᴛ ̯ἛӇ‡ ▓
ѻ. ╪ ᴛ͎ע⁄Ѥ ל ᴛᾎ♇₮ QUMEAN ᴛᾎ♇⁄Ἄ COMMON MAXSIZE ἐ…⁄
╥ Ѥתּ‡ל 1ˌ╥ ♣⁵ ṉὡʺ ▓ѻ. COMMON ᶷ◑╘ ♣⁵ ṉὡᴛ Ἄᴛ ѻᵐ ᴛ
ᾎ♇⁄Ἄ ᶉᶛᵙᵑ ̑┬ Ѥ ˦╙ ↔ Ѥ ᶷ◑╪ѻ. 

Á[͎ᵝ 9-13]╘ [͎ᵝ 9-12]⁄ ҍ ᶉᶛᵙ⁄Ἄ ♬ὡ₮ ᾒὡ ˃ Ợ╪╥ ͙ᵑ ̆ᴎ תּ
Ώ╘ ᾒ ᾎʼ ˿╪ѻ. 
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Å[͎ᵝ 9-13]⁄Ἄ ủ Ѥ ᵰˌṉὡ A, SIZE, QMEAN╪ ל ᴛᾎ♇ᴛ Ṩ ╥ ҿ
Ό ⱳӇѤ ˃╙ ʺᵙ ѻ. 

Å ה 77⁄ἌѤ ᵰˌṉὡ ˃╪ ᶵᾎ♠╖ᴛ ⱳ ˃╪ᶒ, ӻגἌ ▫╥ ᾒ ᵰ
ˌṉὡ╬ TABLE, 3, TEMP╥ ─ (location) ˃╘ QUMEAN╥ ᵰˌṉὡ ─ ˃╖ᴛ ṓ
Ợӈѻ. 
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Á스택 메모리 할당 : 

Å◓̈́♠ ╪ ↔Ӈ̆ ⁵תּ ṉὡʺ ʻʻ ԅᵡѻ Ựᴠ˭ ҉ӇѤ …‡⁄ἌѤ
Ἓ ᴆ ӥʺ ♬♠╖ᴛ ҉Ӊ ὡ ′ѻ. 

Åҍᾐ⁄ Ἓ ᴆ ӥʺ ᾅ ͙ḙ ᴛ ҉Ӈ‡‒ ᶒ, ╪ ˿↕⁄ Ựᴛ⇔ Ἓ ᴆ
ӥѤ Ựᴛ⇔ ᴛᾎ♇ʺ Ӈᶔ ᾅ ╥ ⁄ ҉Ӈ̆ ╪ ꜙᴮӇᶔ Ἓ ᴆ ӥ
ʺ ợⱠӈѻ. 

Åᾅ ᶉᶛᵙ ҉ Ḣḹ╘ ᾒ ᾎʼ ᾅ (run-time stack) ֞Ѥ ᾅ (call stack)╪
ҵ̆ג ѻ. 

Á[예제 9-5] 실행 시간 스택에서 이뤄지는 삽입과 삭제에 대한 활성 레코드

Å[͎ᵝ 9-6]╥ Ἓ ᵙᵑ Ⱡ‡ʺ ╪ҿ ⁄ ӻג ᾒ ᾎʼ ᾅ ⁄Ἄ ╪ᴼּתѤ ừ
░̓ ợⱠ⁄ ҍ Ἓ ᴆ ӥᵑ Ϯ ϿṒ▫. 

Å[ ╪] [͎ᵝ 9-14]Ѥ ᾒ ᾎʼ ᾅ ⁄Ἄ ╪ᴼּתѤ Ἓ ᴆ ӥᵑ Ṓ⁴רѻ. 
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Å
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9.3 메모리 할당 전략

Å[͎ᵝ 9-14]⁄Ἄ ♩ἐ╘ ╪Ḉ ᾒ ╙ ϥЁ Ἓ ᴆ ӥ╪ѻ. 

Å ᴛ͎ע╘ ᴛᾎ♇ m╥ Ἓ⁄Ἄ ᾎ▬ӈѻ. Ⱡ‡ʺ m(main)╥ ᶡ Ό⁄Ἄ Ḵ
ᴛ r╙ ᶔ ᴛᾎ♇ r╪ ͎ Ἓ╙ ᾎ▬ ̆ r╥ Ἓ ᴆ ӥʺ ᾅ ⁄ ♇◑ӈѻ.

ÅⱠ‡ʺ r╥ ᾒ ╙ ϥϿᶔ r⁄ ҍ Ἓ ᴆ ӥʺ ᾅ ⁄Ἄ ợⱠӈѻ. ╪ԅ ᾅ ⁄Ѥ
m⁄ ҍ Ἓᵣ ϶Ѥѻ. m╥ Ἓ⁄Ἄ Ⱡ‡ʺ ᾒ ᵰˌṉὡ 1̓ 9ᵑ ̆תּʺ qᵑ
ᶔ ᾅ ╥ ⁄Ѥ q⁄ ҍ Ἓ╪ ҉ӈѻ. 

Å[͎ᵝ 9-14]╥ ᵡּתᵢ ͎ᵝ ♣⁄Ѥ ᶙ ˌ╥ Ἓ╪ ḛỸ ѻʺ Ợבֿגѻ. 

Åᵡּתᵢ ͎ᵝ⁄Ἄ p(1,3)̓ q(1,0)╘ q(1,3)╥ Ⱶἶ ᾎʼ ҿΌ⁄ Ἓ╪ ᾎ▬Ӈ̆ ϥϱѻ. 

Å͎ױḃᴛ ╪˦ө╥ Ἓ ᴆ ӥѤ ᾅ ╥ ⁄ q(1,3)r ╙ ϶˵йѤѻ. ɽ

Å ὣἌ₮ Ἓ ᴆ ӥѤ Ἄᴛ ѻᵎѻ. ὣἌ Ό⁄ ▓Ѥ ӥѤ Ṓ ӎ ᴛתּʺ
ϮїѤҥ ᴛᾎ♇(calling procedure, caller)₮ ᴛᾎ♇(called 
procedure, callee)̋ ͎˦╪ѻ. ᾒ ᾎ ▫₮ ▫ Ợ╪╥ ▬‰╙ ᶘ ˭ ̯
Ṫ ὡѤ ′ѻ. 

Åἵᾅ …‡, ᶜ♠ ͙́, ⇔₅ Ⱡ⁄ ӻג ▬‰╥ Ṫ҅╪ Ҁ͙תּג ԅᶷ╪ѻ. 

Å ▫₮ ▫ʺ ‡֒˭ ᴏ ⁴ ᾅ ╙ ̕ᵙ Ѥּת⁄ ҍ ₉ᵑ [͎ᵝ 9-15]⁄
Ϯ Іѻ. 
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Á [͎ᵝ 9-15]⁄Ἄ ᴀ ᴆּתᾅ top_spѤ Ἓ ᴆ ӥ╥ ͙́ Ữ ̑ʼ ϥ╙ ʺᵙ ѻ. 
▫╥ Ἓ ᴆ ӥ Ͽ⁄ ▓Ѥ ╪ ╘♩תּ ▫⁄˭ ῼᴎּ̆ת, ▫Ѥ Ⱡ‡ʺ
▫⁄˭ ♣ҀӇ͙ ♣⁄ top_spᵑ ἒ♬ ‒ ѻ. 
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9.3 메모리 할당 전략

Á ὣἌ ḓ ▫₮ ▫ Ợ╪╥ ᾅ ̕ᵙѤ ѻ╛̓ ˉѻ.

Åá ▫Ѥ ᾒ ᵰˌṉὡᵑ ʺ ѻ.

Åâ ▫Ѥ ṓ̈́ ₮ἵל top_sp╥ ╪♣ ˃╙ ▫╥ Ἓ ᴆ ӥ⁄ ♇◑ ѻ. ͎
ѻ╛ ▫Ѥ [͎ᵝ 9-15]⁄ Ϯ Ё ─ ᴛ top_spᵑ ᾎʺשּ ѻ. ּס top_spѤ ▫
╥ ⁵תּ ▫ᴮ₮ ▐ᾎ ͙• ṉὡ, ͎ᵙ̆ ▫╥ ᵰˌṉὡ₮ Ữ ̑ʼ╙ ϮἌתּ ╪
ҿ ѻ.

Åã ▫Ѥ ᴆּתᾅ ˃̓ ѻᵐ Ữ ♬Ṓᵑ ♇◑ ѻ.

Åä ▫Ѥ ▫ᾐ╥ ⁵תּ ▫ᴮᵑ ͙ ̆ ᾒ ╙ ᾎ▬ ѻ.

Á╪⁄ ҍ╞ Ѥ ♠♥ ṓ̈́ ὣἌѤ ѻ╛̓ ˉѻ.

Åá [͎ᵝ 9-15]₮ ˉ╪ ▫Ѥ ḙ ˃╙ ᵰˌṉὡ ѻ╛⁄ ♇◑ ѻ.

Åâ ▫Ѥ ͙́ Ữ ӥstatus field╥ ♬Ṓᵑ ╪↔ ⁴ top_sp₮ ѻᵐ ᴆּתᾅ
ᵑ ṓ∟ ̆, ▫ʺ Ữ ӥ⁄ ♇◑ Қ ṓ̈́ ἵᴛל Ṫ͙ ѻ. 

Åã top_spʺ ˁἵӇ‴ּתᵣ ▫Ѥ ḙ ˃╪ ▓Ѥ ─ ᵑ top_sp╥ ◓ ˃╖ᴛṨ
Ữҍ♠╬ ─ ᴛ ῼ ὡ ▓ѻ. ӻגἌ ▫Ѥ ╪ ˃╙ Ợ↔ ὡ ▓ѻ.

38



9.3 메모리 할당 전략

Á[예제 9-6] 실행 시간 환경 중 스택 메모리 할당

Á╛ὡʺ ῷѳ 2ˌ╥ ♬ὡ⁄ ҍ ҍ ̑–ὡᵑ ̯ Ѥ ┬ ᵙӥ(Euclid) ῼ̆ᵙּצ╙ Ỹʻ
Ṓ▫. ╪ᵑ C …‡ᴛ ʼѾ ˭ ̯ ◓̈́♠ ᴛ͎ע╘ ѻ╛̓ ˉѻ. ╪ ᴛ͎ע╙

Ṓ̆ ᾒ ᾎʼ ˿ ⁄אַ ᾅ ᶉᶛᵙ ҉╙ ἒᶘ Ṓ▫. 

Á #include <stdio.h> 

Á int x, y; 

Á int gcd(int u, int v) 

Á { if (v == 0) return u; 

Á else return gcd(v, u % v); 

Á }

Á main() 

Á { scanf("%d%d", &x, &y); 

Á printf ("%d\ n", gcd(x, y)); 

Á return 0; 

Á } 
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Á[ ╪] Ợ↔▫ʺ ˃ 15₮ 10╙ ░ᴏ ᶔ xѤ 15, yѤ 10╪ Ӈ̆, main╘ ╛⁄
gcd(15,10)╙ ѻ. ╪ ╘ uʺ 15, vʺ 10╪ḃᴛ 15 % 10 = 5 ʺ Ӈ‡ ◓̈́♠╖
ᴛ gcd(10,5)ŋ ѻ. ╪˦╘ 10 % 5 = 0 ╪ḃᴛ Ἕ Ḵ ◓̈́♠╖ᴛ gcd(5,0)╙
ѻ╛ ˃ 5ᵑ ḙ ѻ. ╪ ̓♬⁄ ҍ ᾒ ᾎʼ ˿╘ ѻ╛ ͎ᵝ̓ ˉѻ. 
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Á힙 메모리 할당 : 

Åᾅ ᶉᶛᵙ ҉ ╘ר♣ C, ᾅ , ⁄╪ѻ₮ ˉ╘ ╬♠ר ᶘᴖ (imperative) …‡
Ợ╪⁄Ἄ ʺ◑ ̑ ♠╬ Ḣḹ╪ּתᵣ, Ἓ╪ ϥϱ Ӛ⁄ҵ ⁵תּ ṉὡ╥ ˃╙ תּ┬ ‒
Ѥ ˿↕Ϯ ӈ Ἓ╪ ▫ʺ Ợבֿג Ӛ⁄ҵ ủῷ ▓‡‒ Ѥ ˿↕⁄Ѥ Ợ↔
תּ ᶣ ѻ. 

Å╪׳ ˿↕⁄Ѥ ᶴ͙ ủῷ ▓˞Ϯ ᴛ͎ע╪ ᶘᾎ♠╖ᴛ Ⱡ˞ ԅּͥת ủῷ ▓Ѥ
▫ᴮᵑ ♇◑ Ѥ ╙ Ợ↔ ⁴ ˺ ὡ ▓ѻ. 

Åּ⁵ת ṉὡѤ Ṓ ҉ ᴛᾎ♇ʺ ϥϮᶔ ♪͐ ὡ ′˭ Ӈּתᵣ, ᵤ╘ …‡⁄ἌѤ
҉ ᴛᾎ♇╥ Ἓ ⁄ ꜙἶӇּת ΏѤ Ⱶἶ ᾎʼ╙ בֿʺ ˍ Ϯ ѻᵐ ▫ᴮᵑ Ợ↔
ὡ ▓ѻ. 

ï₉ᵑ ө‡ C++₮ ▫ḕѤ newᴛ ỸἛ ˍ ᵑ ᴛᾎ♇ ʼ⁄ ♣Ҁ ὡ ▓ѻ. ӻגἌ ׳╪ ˍ
Ѥ ▫ᾐ╙ ỸἛ ᴛᾎ♇ʺ ꜙᴮӈ ⁄ҵ ́ἶ Ⱶ◓ ὡ ▓ѻ. 

Å ᶉᶛᵙ ҉╘ ⁷ἶ♠╬ ͙• ̑ʼ╙ ξױḈᴛ ᵣө‡ Ἓ ᴆ ӥϮ ѻᵐ ˍ ⁄
҉ Ѥ ╪ .ѻ╪ר♣ ξױḈѤ ѻᵐ ὣἌᴛ Ӊ ὡ ▓╖ḃᴛ ╘ Ợ↔ ╬אַ ₅⁵

̓ Ợ↔Ӈּת Ώ̆ ▓Ѥ ₅⁵(free area)╖ᴛ Ἆ‡Ἄ ̯Ἓ ὡ ▓ѻ.

Å Ἓ ᴆ ӥ╥ ᶉᶛᵙ ҉╘ [͎ᵝ 9-16]╙ ῼ ὡ ▓ѻ. 
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Å[͎ᵝ 9-14]╥ Ἕ Ḵ ͎ᵝ╙ Ṓᶔ ᴛᾎ♇ r⁄ ҍ Ἓ╪ ϥϮ̆ ϮἌ r⁄ ҍ
Ἓ ᴆ ӥʺ ợⱠӇּתᵣ, [͎ᵝ 9-16]⁄ἌѤ r⁄ ҍ Ἓ╪ ϥϮҵ r⁄ ҍ Ἓ ᴆ
ӥʺ ́ἶ .ӈѻתּ┬

Å ᶉᶛᵙ ҉╘ ᶛӧ ⱳʺ פֿ‡′ ԅᵣ Ἓ ᴆ ӥᵑ Ⱡ ὡ ▓╖ᶒ, Ἓ ᴆ
ӥᵑ ҿ♠╖ᴛ ᾒ Ѥ ҿΌ ▐╥╥ ᾎ♩⁄ ⱠӇ‡‒ ͙ ԅᶷ⁄ ҿ♠ ᶉᶛᵙ
ҵ̆ג╪҉ Ṩᵐѻ. 
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9.4 매개변수 전달 방법

Å ה 77╘ ⱳ Ḣḹ╙ ̆, CѤ ˃ Ḣḹ╙ ѻ. 

Å Ϯ╥ ᴛᾎ♇ʺ ֞ ѻᵐ ᴛᾎ♇ᵑ ԅ ᵰˌṉὡᵑ Ἄᴛ ˃╙ Ḛ̆ל
Ѥѻ. ╪ױ ᵰˌṉὡ⁄Ѥ 실 매개변수와 형식 매개변수ʺ ▓ѻ. ּס ᾒ ᵰˌṉὡ₮
ᾏ ᵰˌṉὡѤ Ἄᴛ ˃╙ ╪ .ḚѤѻ̆ל ᴀ ᾒ ᵰˌṉὡ₮ ᾏ ᵰˌṉὡ Ợ╪⁄ ˃
╙ ḚѤ̆ל ˦╙ 매개변수 전달(parameter passing) ̆ג╪ Ѥҥ, ˃╙ ḚѤ̆ל
♣Ҁ Ḣḹ⁄ ӻג ᴛ͎ע╥ ˺̓ʺ Ҁפֿג ὡ ▓ѻ. ͎מἌ ױ⁴ תּʺ ᵰˌṉὡ ♣Ҁ
Ḣḹ╪ Ⱶ◓ ѻ.

Åᵰˌṉὡ ♣Ҁ Ḣḹ╙ ἒᶘ ͙ ♣⁄ ⅝ ˌШ╙ Ϯ ╪ ͙ ─ ѻ╛̓ ˉ╘
ᶷ╙ Ỹʻ Ṓ▫.

ïa[i] = a[ j ]

ïụὥᾏ a[ j]Ѥ ˃╙ Ϯ ϿѤ r-˃(right value)╪̆, a[i]Ѥ a[ j]╥ ˃╪ ▓Ѥ ᶉᶛᵙ╥
─ ╬ l-˃(left value, location value)╙ Ϯ Ёѻ. 

ïl-˃╘ ụὥᾏ╪ Ϯ ϿѤ ͙• ─ ᵑ Ϯ Ͽ̆ r-˃╘ ᶉᶛᵙ⁄ ♇◑Ӊ ˃╙ Ϯ
ϿѤ ↔‡╪ѻ. 

ï♪ӎỢ l̓ r╘ ʻʻ ᶷ╥ ⅍ ̓ ₡ᵐ ╙ ╥Ḉ ѻ. 
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Â값 호출

Å˃ (call by value)╘ ᵰˌṉὡᵑ ♣Ҁ Ѥ ʺ◑ ▀ḙ♠╬ Ḣḹ╖ᴛ C, ᾅ , ⁄╪
ѻ⁄ἌѤ ͙ṕ♠╪ѻ. 

Åᾒ ᵰˌṉὡ₮Ѥ Ṋҵᴛ ᾏ ᵰˌṉὡ⁄ ҍ ᶉᶛᵙᵑ ҉ Ѥ Ḣḹ╪ѻ. 

Å ᾏ ᵰˌṉὡѤ ⁵תּ ṉὡ ᴀ ѻᴼּ̆ת, ▫Ѥ ᾏ ᵰˌṉὡ⁄ ҍ ᶉᶛᵙ⁄
ᾒ ᵰˌṉὡ╥ r-˃╙ ṓỢ Ѥ Ḣḹ╖ᴛ ̯ ѻ. 

Å˃ ╥ ︣╘ ᾏ ᵰˌṉὡ⁄ ҍ ⁷ụ╪ ▫ Ἓ ᴆ ӥ Ό╥ ˃⁄Ѥ ῷᶴ
׳ ₅ ╙ Ḉ תּ ΏѤѻѤ ˦╪ѻ. 

Å[͎ᵝ 9-17]╘ ӎ ὡᵑ Ἄᴛ ̪ Ѥ ᾅ ᴛ͎ע╪ѻ
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Â
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9.4 매개변수 전달 방법

Á[͎ᵝ 9-17]⁄Ἄ ã ⁄ ▓Ѥ varᵑ ′ ᶔ ╪ ᴛ͎ע╘ ˃ Ḣḹ╪ѻ. 

Áì ⁄ ▓Ѥ swap(a, b)ŋ ᶔ a₮ b ˃╙ ṉ ᾎ תּ ΏѤѻ. 

Á╪ ̓♬╙ ủ Ṓᶔ, ì ⁄Ἄ swap(a, b)ŋ ᶔ ᾒ ᵰˌṉὡ a₮ bѤ a:=1, b:=2╪
ḃᴛ swap(1, 2)̋ Ӈ̆ ã ⁄ ▓Ѥ swap ᴛᾎ♇ᵑ ᾒ ѻ. 

Á╪ԅ ᾏ ᵰˌṉὡѤ x₮ y╪ѻ. ӻגἌ ᾏ ᵰˌṉὡ⁄ ҍ ᶉᶛᵙᵑ Ṋҵᴛ ҉
̆ x⁄Ѥ 1╙, y⁄Ѥ 2ᵑ ҉ ѻ. 

Á͎׳ ѻ╛ ⁵תּ ṉὡ temp⁄ ҍ ᶉᶛᵙᵑ ҉ ̆ æ ╙ ᾒ ѻ. temp⁄Ѥ 1, x⁄
Ѥ 2ʺ ҉Ӈ̆, y⁄ Ѥ ѻᾎ temp╥ ˃ 1╪ ҉ӈѻ. ⁴ּ͙ͥתѤ x = 2, y = 1 ╪ ҉
Ӈ‡ x₮ y╥ ˃╪ Ἄᴛ ̪ Ӈ‴╛╙ ῼ ὡ ▓ѻ. 

Á ᵣתּ Ⱡ‡ʺ ▫ᴛ ḙ Ӈ̆ swap⁄ ҍ Ἓ ᴆ ӥʺ Ӊ ԅ ⁵תּ ṉὡ╬ x, 
y, temp⁄ ҍ ᶉᶛᵙᵑ ợⱠ ͙ ԅᶷ⁄ ▫╥ Ἓ ᴆ ӥ⁄ Ѥ ῷᶴ ₅ ╙ תּל
ᶣ ѻ. 

Á˃ ᴛᾎ♇Ѥ ẋּ⁵ת ṉὡϮ ╬ ᴛ ♣ҀӇѤ ˃╙ ▫⁄ ₅ ╙ ת ὡ
▓ѻ. ͎ᴅּת Ώ╖ᶔ ӈ ᴛ͎ע⁄Ἄ ˃╙ ᴏ Ѥ Ḣḹ╙ ἐ ‒ ѻ. 
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9.4 매개변수 전달 방법

Â참조 호출

Á ⱳ (call by reference, call by address) Ḣḹ╘ ᵰˌṉὡʺ ⱳ⁄ ╥ ♣ҀӉ ԅ
▫ʺ ▫⁄˭ ᾒ ᵰˌṉὡ╥ ᶉᶛᵙ⁄ ҍ ἵᵑל ʺᵙ Ѥ ╬ ᵑ ♣Ҁ

ѻ. 

Á ה 77⁄Ἄ ᵰˌṉὡ ♣Ҁ Ḣḹ╘ ⱳ ḗ⁄ ′ѻ. ֞ ᾅ ⁄Ἄ ⱳ ╘
var √ӥ╥ Ợ↔╖ᴛ ╪ᴼּתᶒ, C++⁄ἌѤ ᵰˌṉὡ ἐ… ᾎ ὡ ͙ &╥ Ợ↔╖ᴛ
╪ᴼֿבѻ. 

Á ⱳ ╘ ᵣ– ᾒ ᵰˌṉὡʺ l-˃╙ ̆תּʺ ▓Ѥ ụὥᾏ╪˞Ϯ ṉὡגᶔ ͎ l-˃ ▫
ᾐ╙ ♣Ҁ ѻ. ͎ױϮ ᾒ ᵰˌṉὡʺ b + cϮ 5₮ ˉ╪ l-˃╙ תּתּʺ Ώ╘ ụὥᾏ╪ג
ᶔ ͎ ụὥᾏ╘ ▫ Ἓ ᴆ ӥ Ͽ╥ Ựᴛ⇔ ─ ⁄ ἵᵑל ♣Ҁ ѻ. 

Á ▫ʺ ᴛᾎ♇ Ό⁄ ▓Ѥ ᾏ ᵰˌṉὡᵑ ᶜ♠ ӥ⁄Ἄ ⱳ ᴎᶔ
ᴛᾎ♇ᴛ ♣Ҁӈ ╬ ᵑ ʼ♪ ⱳ(indirect reference) Ḣᾏ╙ ╪↔ ‒ ѻ. 
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Â [예제 9-7] swap(a , b) 에 대해 구현되는 과정

Á[͎ᵝ 9-17]╥ ᴛᾎ♇⁄Ἄ swap(a, b)⁄ ҍ ̯ ӇѤ ̓♬╙ ἒᶘ Ṓ▫. 

Á[ ╪] 

Åᾒ ᵰˌṉὡ a₮ b⁄ ҍ ἵᵑל ▫ Ἓ ᴆ ӥ╥ x₮ y⁄ ҉ Ѥ ─
arg1̓ arg2⁄ ʻʻ ṓỢ ѻ. æ ⁄Ἄ temp⁄ arg1╙ ʺᵙ Ѥ ─ ╥ Ͽ↔╙ ṓỢ
ѻ. arg1╪ ʺᵙ Ѥ ─ ╥ Ͽ↔╙ arg2ʺ ʺᵙ Ѥ ─ ╥ ˃╖ᴛ ἒ♬ ѻ. ᵡּת

ᵢ╖ᴛ arg2ʺ ʺᵙ Ѥ ─ ╥ Ͽ↔╙ temp╥ ˃⁄ ṓỢ ѻ.
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Â이름 호출

Á╪ᵒ (call by name)╘ ʺ◑ ṓ◌ ᵰˌṉὡ ♣Ҁ Ḣḹ╪ѻ. ╪ Ḣḹ╘ ᾏ ᵰˌṉ
ὡ╥ ╪ᵒ╪ Ợ↔Ӊ ԅᵡѻ ͎⁄ ҍ╞ Ѥ ᾒ ᵰˌṉὡ ▫ ʺ Ợ↔ӈ ˦ ᴀ ᵰḴ ѻᾎ
́ụ ḓ ᾎ ӈѻ.

Á╪ᵒ ╘ ˃ ̓ ˉ╪ ῼ̊ 60⁄Ἄ ᵰˌṉὡ ♣Ҁ Ḣḹ╖ᴛ Ⱡ̑Ӈ‴╖Ϯ Ṩ▬↔
╪ Ⱶ◓ Ѥ ˿↕⁄ ͙ҍ תּ Ώ Қ ˺̓ʺ Ϯ Ϯ͙ҵ ̆, ᵰˌṉὡʺ ʺӉ ԅᵡ
ѻ Ӈ‡‒ᵣ Ѥ Ἓ (thunk)גѤ ᴛᾎ♇ᵑ ̯ ‒ ḃᴛ ̯ ͙ʺ ‡ᴎ√
◄ Ợ↔Ӈּת Ώ ѻ. 

Á[예제 9-8] swap(a, b)에 대해 이름 호출로 구현되는 과정

Å[͎ᵝ 9-17]╥ ᴛᾎ♇⁄Ἄ swap(a, b)⁄ ҍ ╪ᵒ ᴛ ̯ ӇѤ ̓♬╙ ἒᶘ Ṓ
▫. 

Å[ ╪] ѻ╛̓ ˉ╪ xʺ Ϯ ϳ ԅᵡѻ aᵑ, yʺ Ϯ ϳ ԅᵡѻ bᵑ ҍ Ѥ Ḣḹ╪ѻ.

Åtemp := a;

Åa := b; 

Åb := temp; 
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Â값-결과 호출

Á˃-˺̓ (call by value-result)╘ ˃ ̓ ⱳ ╙ Ἓ Ḣḹ╖ᴛ ░ᴏ ṓỢ
ᴏ ṓỢ( copy-in copy-out), ṓỢ ŕ ṓ(copy-restore)╪̆גҵ ѻ. ᾏ ᵰˌṉὡ⁄

ҍ ᶉᶛᵙ⁄ ᾒ ᵰˌṉὡ ╥ ˃╙ ṓỢ ̆ ♣⁄ ᾒ ᵰˌṉὡᴛṨ ́ụӈ l-˃
⁄ ᾏ ╬▫╥ ᵡּתᵢ ˃╙ ṓỢ ѻ. ּס ᵰˌṉὡ╥ ˃╪ ṓỢӇ̆ ᴛᾎ♇⁄Ἄ Ợ
↔Ӈᶒ, ͎׳ ѻ╛ ᵰˌṉὡ╥ ꜙ ˃╘ ᴛᾎ♇ʺ ꜙᴮӉ ԅ ᵰˌṉὡ╥ ─ ⁄ ѻᾎ
ṓỢӈѻ. 

Á[예제 9-9] 값-결과 호출과 참조 호출 비교하기

Åѻ╛̓ ˉ╘ C ӥ⁄Ἄ ˃-˺̓ ̓ ⱳ ╙ ̯Ṫ Ṓ▫. 

Å void p(int x, int y) 

Å { ++x; 

Å ++ y; 

Å } 

Å main( ) 

Å { int a = 1; 

Å p(a, a); 

Å return 0; 

Å } 

Å[ ╪] ⱳ ♣Ҁ╪ Ợ↔ӈѻᶔ aѤ pʺ ӈ ⁄ ˃ 3╙ ̓˺-˃ ,ᶒתּʺ ╪ Ợ
↔ӈѻᶔ aѤ ˃ 2 ᵑ  .ѻבֿʺ
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9.4 매개변수 전달 방법

Á[예제 9-10] 참조 호출, 값 호출, 이름 호출의 결과 값 구하기

Åѻ╛̓ ˉ╘ PL/I ╥ ᴛ͎ע⁄Ἄ ⱳ , ˃ , ╪ᵒ ╙ Ѥ ˿↕╥
˺̓ ˃╙ ̯ Ṓ▫. 

Å P : PROCEDURE; 

Å DECLARE A(3), I; 

Å I=1; A(1)=2; A(2)=4; 

Å CALL Q(A(I)); 

Å Q : PROCEDURE(B) 

Å A(1)=3; I=2; PUT LIST(B); 

Å END Q; 

Å END P; 

Å[ ╪] 

Å 1. ⱳ

Å I=1; A(1)=2; A(2)=4; 

Å CALL Q(A(I));ᴛṨ addr(A(1))=addr(B)╪ḃᴛ A(1)=2╪ѻ. 

Å A(1)=3; I=2; PUT LIST(B); 

Å A(1)=3╪̆ PUT LIST(B);ᴛṨ A(1)╙ ᴏ ‒ ḃᴛ 3╪ ᴏӈѻ.
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Á2. ˃

Å I=1; A(1)=2; A(2)=4; 

Å CALL Q(A(I));⁄Ἄ A(1)=2 ˃╙ B⁄ Е˵לѤҥ BѤ ᶉᶛᵙᵑ ӻᴛ ◌ῷἌ 2ᵑ ♇
◑ ѻ.

Å A(1)=3; I=2; PUT LIST(B); 

Å PUT LIST(B);ᴛṨ Bᵑ ᴏ ᶔ 2ʺ ♇◑Ӈ‡ ▓╖ḃᴛ 2ᵑ ᴏ ѻ.

Á3. ╪ᵒ

Å I=1; A(1)=2; A(2)=4; 

Å CALL Q(A(I));⁄Ἄ ˃╙ B⁄ Е˵לѤ ˦╪ ῷѱג Bʺ Ϯ ϳ ԅᵡѻ A(I)ŋ ҍ
ѻ. 

Å A(1)=3; I=2; PUT LIST(B); 

Å PUT LIST(B);Ѥ PUT LIST(A(I));╪ḃᴛ A(I)ŋ ᴏ ᶔ ӈѻ. ◓ IѤ 2╪ḃᴛ A(2)
ᵑ ᴏ ⁴ 4ʺ ᴏӈѻ.
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