
程式設計（105-2）
作業六

作業設計烉⫼Ẍ‹

⚳䩳冢䀋⣏⬠屯妲䭉䎮⬠䲣

第一題

（40 ↮烊㭷⮷題 10 ↮）婳⚆ㅞ一ᶳ作業Ḽ第二題炻㗙岊㍸↢䘬ẍ怆徜㕡式㯪妋ˬC ⸦⍾⸦˭䘬㺼䬿㱽ˤ
恋ᾳ㕡㱽㚱ᾳ⤥嗽炻⯙㗗㭼庫傥性⃵㹊ỵ（overflow）炻Ữ仢溆㗗暨天㭼庫攟䘬➟埴㗪攻ˤ‹⣓Ṽ䳘⛘⿅
侫Ḯ一ᶳ忁ᾳ怆徜妋㱽炻᷎ᶼ奨⮇Ḯ㔔‹⮓䘬䭬ἳ程式䡤（⛐作業Ḽ䘬妋䫼墉）炻䘤䎦ᷳ㇨ẍ暨天㭼庫

攟䘬➟埴㗪攻炻㗗⚈䁢ˬ㚱ṃ⓷題塓慵墯⛘㯪妋Ḯ˭ʕ 㭼⤪婒天䬿 C(10, 5) 㗪炻ㆹᾹ暨天䬿 C(9, 5) ␴

C(9, 4)炻侴天䬿 C(9, 5) 暨天䬿 C(8, 5) ␴ C(8, 4)炻天䬿 C(9, 4) ⇯暨天䬿 C(8, 4) ␴ C(8, 3)ˤㆹᾹ⎗ẍ

䘤䎦 C(8, 4) 塓慵墯㯪妋Ḯ炻侴⛐㔔‹䘬程式䡤墉朊炻㗗屐䛇₡⮎⛘天剙ℑấ㗪攻Ἦ 忁一ấⶍ作ˤ㔜

ᾳ㯪妋 C(10, 5) 䘬忶程䔞䃞⯙㚱⼰⣂㗪攻塓㴒屣⛐㯪妋忁ṃ一㧋䘬題䚖ᶲḮˤ

㚱揹㕤㬌炻‹⣓゛⇘Ḯℑᾳ≈忇（ᶵ天㴒屣㗪攻）䘬作㱽烉

(a) ‹⣓ㇻ䬿⛐ἧ䓐侭廠ℍ n ␴ m炻᷎ᶼ天㯪程式計䬿 C(n,m) ᷳ⼴炻⭋⏲一ᾳ n ×m 䘬二䵕䞑昋

A炻⮯㭷ᾳ⃫䳈悥⇅⥳⊾䁢 −1ˤ‹⣓枸計天⛐ Aij ⃚⬀ C(i, j) 䘬ῤ炻⤪㬌一Ἦ炻㭷䔞゛天㯪妋

C(i, j) ᷳ⇵炻⯙⃰㩊㞍一ᶳ Aij 㗗⏎䁢 −1炻⤪㝄㗗 −1 ⯙⍣㯪妋炻᷎䓐㯪妋⼴䘬䳸㝄⍾ẋ −1炻

⏎⇯⯙䚜㍍⚆⁛ Aij ⌛⎗ˤ

䓙㕤 n ␴ m 㗗ἧ䓐侭廠ℍ䘬ῤ炻⚈㬌‹⣓ㇻ䬿⭋⏲一ᾳ二䵕䘬≽ン昋↿ com炻᷎ᶼᾖ㓡怆徜↥㔠
combiRec 䁢

int combiRec(int n, int m, int** com)
{

if(n < m)
return -1;

else if(n == m)
return 1;

else if(m == 1)
return n;

else
{

if(com[n - 1][m - 1] == -1)
{

int res = combiRec(n - 1, m, com) + combiRec(n - 1, m - 1, com);
com[n - 1][m - 1] = res;
return res;

}
else

return com[n - 1][m - 1];
}
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}

婳䓐Ἀ冒⶙䘬娙㍷徘ᶲ朊忁㭝程式䡤炻᷎婒㖶⬫⤪ỽ⮎䎦‹⣓䘬設計ˤ

Sol. ㆹᾹ㭼庫⁛ℍ䘬 n,m 䘬斄Ὢ炻㟡㒂⁛ℍῤ䘬斄Ὢ炻Ἦ計䬿ῤ炻侴䔞 n,m ᶵ㗗⇵ᶱᾳ special
case 㗪炻㚫⍣㩊㞍⇵朊䘬ῤ㚱㰺㚱䬿忶炻⚈䁢⤪㝄㚱䬿忶䘬娙炻⯙㚫姀庱com 忁ᾳ昋↿ᷳᷕ炻㇨
ẍ⤪㝄ῤ䁢-1(⇅⥳ῤ)炻ẋ堐㰺㚱䬿忶炻⽭枰計䬿炻䃞⼴ℵ⮯計䬿䘬䳸㝄⬀ℍ昋↿墉ˤ

(b) ㍍叿 main functionḇ暨天 䚠⮵ㅱ䘬㓡⮓炻ẍὧ⭋⏲᷎ᶼ⇅⥳⊾ comˤ‹⣓⮓⤥Ḯ main function
䘬㝞㥳⤪ᶳ烉

int main()
{

int n = 0, m = 0;
cin >> n >> m;

// declare an n by m dynamic array
// and initialize all elements in it to -1

cout << combiRec(n, m, com);
return 0;

}

婳⸓‹⣓⬴ㆸ姣妋恋悐ấ䘬⭋⏲␴⇅⥳⊾ˤ婳㲐シ int** ␴二䵕朄ン昋↿㗗ᶵ一㧋䘬炻㈲ com ⭋
⏲ㆸ一ᾳ朄ン二䵕昋↿᷇忚 combiRec 㗗㚫䓊䓇 syntax error 䘬炰⬴ㆸᷳ⼴炻婳娎叿廠ℍ n = 35

␴ m = 15炻晾䃞䳸㝄㗗拗䘬（⚈䁢㹊ỵ）炻Ữ㗗䡢⮎㚫㭼ᷳ⇵⾓⣂Ḯˤ

Sol.

int** com = new int*[n]
for (int i = 0; i < n; i++){

com[i] = new int[m];
for (int j = 0; j < m; j++){

com[i][j] = -1;
}

}

(c) ㆹᾹ⛐ᶲ朊ἧ䓐䘬㕡㱽炻婒⇘⸽⯙㗗ˬ妋忶䘬題䚖ᶵ天ℵ妋一㫉 炻˭Ữ㛔岒ᶲ怬㗗一ᾳ top-down
䘬設計烉ˬ ㆹ天妋一ᾳ⣏⓷題炻⯙㉮ㆸ一ṃ⮷⓷題⍣↮⇍妋㰢˭ʕ ⛐⎴一䧖⿅䵕㧉式ᶳ炻℞⮎㚱⎎

一䧖 bottom-up 䘬設計ⷠⷠ㗗㚜⤥䘬烉ˬㆹ⽆㚨⮷䘬⓷題攳⥳⼨ᶲ妋炻ẍὧ㭷䔞ㆹ暨天妋一ᾳ㭼
庫⣏䘬⓷題㗪炻⬫⸽ᶳ䘬⮷⓷題悥⶚䴻塓妋⤥Ḯ炻ㆹ⎒天㞍一ᶳ堐⌛⎗˭ʕ 忁栆✳㺼䬿㱽塓忂䧙䁢

≽ン程式夷∫（dynamic programming）ʕ

ㆹᾹ䓐 Fibonacci 㔠↿Ἦ䔞ἳ⫸ˤ怬姀⼿⛐ᷳ⇵ᶲ婚㗪炻ㆹᾹ㚦⮓忶程式㟡㒂䴎⭂䘬 n炻㈦第 n

ᾳ Fibonacci 㔠炻侴ㆹᾹ⇑䓐恋ᾳἳ⫸婒㖶Ḯ怆徜䘬作㱽⎗傥㚫㴒屣⼰⣂㗪攻ˤ䔞㗪䘬⮎作➢㛔
ᶲ㗗忁㧋烉
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int fib(int n)
{

if(n <= 2)
return 1;

else
return fib(n - 1) + fib(n - 2);

}

⤪㝄ㆹᾹ㓡㍉䓐ᶲ朊ṳ䳡䘬 top-down 作㱽炻⎗ẍ㈲程式㓡⮓ㆸ烉

int fibRec(int n, int* fibValue)
{

if(n <= 2)
return 1;

else
{

if(fibValue[n - 1] == -1)
{

int res = fibRec(n - 1, fibValue) + fibRec(n - 2, fibValue);
fibValue[n - 1] = res;
return res;

}
else

return fibValue[n - 1];
}

}

℞ᷕ fibValue 㗗⃚⬀⇵ n ᾳ Fibonacci 㔠䘬一䵕≽ン昋↿ˤ⤪㝄ㆹᾹ㓡㍉䓐 bottom-up 䘬≽ン
程式夷∫炻⎗ẍ㈲程式㓡⮓ㆸ烉

int fibDP(int n, int* fibValue)
{

fibValue[0] = fibValue[1] = 1;
for(int i = 2; i < n; i++)

fibValue[i] = fibValue[i - 1] + fibValue[i - 2];
return fibValue[n - 1];

}

⎗ẍ䚳⇘ fibDP 䘬 header ␴ fibRec 䘬 header 㗗一㧉一㧋䘬炻Ṏ⌛ fibValue ὅ䃞㗗䓐Ἦ⃚⬀
⇵ n ᾳ Fibonacci 㔠䘬一䵕≽ン昋↿ˤ䃞侴䎦⛐ㆹᾹ㗗⽆㚨⮷䘬⫸⓷題（k = 1 ␴ 2）攳⥳⼨㭼庫
⣏䘬⫸⓷題（k = 3, 4, ...）⍣妋炻䚜⇘ㆹᾹ妋↢⍇㛔天妋䘬⓷題（k = n）䁢㬊ˤ

䎦⛐炻婳㓡⮓‹⣓⛐ (a) ⮷題⮓䘬 combiRec ↥㔠炻⮯ᷳẍ≽ン程式夷∫䘬㕡式⮎作↢Ἦˤ

Sol.
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int combiRec(int n, int m, int** com)
{

if (n < m)
return 1;

for (int i = 0; i < n; i++){
com[i][0] = 1;

}
for (int i = 0; i < m; i++){

com[i][i] = i+1;
}
for (int i = 1; i < n; i++){

for (int j = 1; j < n; j++){
com[i][j] = com[i - 1][j] + com[i - 1][j - 1];

}
}
return com[n - 1][m - 1];

}

(d) 婳㭼庫 (a) ␴ (c) ⮷題䘬ℑ䧖⮎作㕡式炻᷎ᶼ䓐冒⶙䘬娙婒㖶ℑ侭⎬㚱Ṩ湤ˬ⛐㗪攻墯暄⹎ᶲ䘬˭
⤥嗽嶇⢆嗽ˤ

Sol. 㭼庫 (a)(c) ℑ題䘬作㱽㗪炻ㆹᾹ⎗ẍ⛐➟埴⬴⼴⮯com 昋↿⌘↢Ἦ炻忁㗪䘤䎦⇘䔞⤪㝄ἧ䓐
(c) 䘬 㱽㗪炻ㆹᾹ㚫⬴ℐ⠓㺧com 昋↿炻㗪攻墯暄⹎䁢 O(n2) Ữ⛐ (a) ⮷題㗪炻⎒暨天計䬿暨天
䘬㟤⫸炻計䬿墯暄⹎䁢 O(min(n,m))

第二題

（20 ↮烊㭷⮷題 10 ↮）婳⚆䫼ẍᶳℑᾳ⼤㬌ᷳ攻㰺㚱ảỽ斄倗䘬⓷題烉

(a) 婳憅⮵㛔㫉作業䘬第⚃題㇨㊯⭂䘬㺼䬿㱽炻㑘⮓一ᾳ pseudocodeˤ婳䚉慷嬻Ἀ䘬 pseudocode 娛
䳘ᶼ䱦䡢炻㍍役⎗ẍ塓䚜㍍侣嬗ㆸ程式䡤（Ữ怬ᶵ㗗程式䡤）䘬㧋⫸炻⁷作業ᶱ第六枩䘬第二ᾳ

pseudocode 恋㧋ˤἈ䘬 pseudocode グ娛䳘ᶼ䱦䡢炻⯙㚫⼿⇘グ檀↮ˤ

㲐シ烉第⚃題㗗≈↮題炻Ữ忁題㗗➢㛔題ˤ

Sol.

⭋⏲一ᾳ䨢䘬(暞ⓖ⓮ ,䈑㳩ᷕ⽫)㶭╖
length = 0
for i ⽆ 1 ⇘ m:

if 暞ⓖ⸿ i 怬㚱暨㯪
nearCenter = -1
minDistance = INF
for j ⽆ 1 ⇘ n

distance = 暞ⓖ⸿ i ⍲䈑㳩ᷕ⽫ j 䘬嶅暊
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if distance ἧ⼿㮃⇑䁢㬋
if distance < minDistance

minDistance = distance
nearCenter = j

else if distance == minDistance:
if 䈑㳩ᷕ⽫ j 䘬⬀屐 > nearCenter䘬⬀屐

nearCenter = j
⮯ i j ⬀ℍ㶭╖ᷕ
length++

if length == 0
ẋ堐㰺㚱暞ⓖ⸿⎗ẍ塓㺧嵛暨㯪Ḯ

嶛↢徜⚰

for i ⽆ 1 ⇘ length(㶭╖䘬攟⹎)
minDistance = INF
optimalStore = 0;
if 㶭╖䘬第 i 䳬 pair 䘬嶅暊 < minDistance

minDistance = 㶭╖䘬第 i 䳬 pair 䘬嶅暊
optimalStore = 㶭╖第 i 䳬䘬暞ⓖ⸿䶐嘇

else if 㶭╖䘬第 i 䳬 pair 䘬嶅暊 == minDistance
if 㶭╖第 i 䳬䘬暞ⓖ⸿暨㯪慷 > optimalStore䘬暨㯪慷

optimalStore = 㶭╖第 i 䳬䘬暞ⓖ⸿䶐嘇

ὃ䴎慷 = min(optimalStore䘬暨㯪慷 , 䚠⮵䘬䈑㳩ᷕ⽫⬀屐)
optimalStore 䘬暨㯪慷 -= ὃ䴎慷
䚠⮵䘬䈑㳩ᷕ⽫⬀屐 -= ὃ䴎慷

(b) 婳侫ㄖ第六嫃㈽⼙䇯第 61 枩䘬程式䡤烉

int main()
{

int r = 3;
int** array = new int*[r];
for(int i = 0; i < r; i++)
{

array[i] = new int[i + 1];
for(int j = 0; j <= i; j++)

array[i][j] = j + 1;
}
print(array, r); // later
// some delete statements
return 0;

}
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ἑ呱⛐ // some delete statements 恋怲▿娎⮓Ḯ一⎍ delete 㔀徘

delete [] array;

Ữ㗗㗙岊嶇⤡婒忁㧋怬㗗㚫䘤䓇 memory leak炻⚈䁢恋ᶱ㡅一䵕昋↿䘬䨢攻悥㰺㚱塓慳㓦ˤṾ婒炻
⼿天㏕惵一ᾳ徜⚰⍣慳㓦恋ᶱ㡅一䵕昋↿炻ㇵ㗗忁墉暨天䘬⬴㔜慳㓦≽ン姀ㅞ橼䨢攻䘬作㱽ˤ婳

⸓ἑ呱⮓↢⬴㔜ᶼ㬋䡢䘬程式䡤炻Ἦ慳㓦㇨㚱塓≽ン惵伖䘬姀ㅞ橼䨢攻ˤἈ䘬䫼㟰⎗傥⊭⏓ἑ呱

⍇㛔⮓䘬炻ḇ⎗傥ᶵ⊭⏓烊劍Ἀ奢⼿ㅱ娚⊭⏓炻婳㈲ἑ呱⍇㛔⮓䘬恋⎍⊭⏓⛐Ἀ䘬䫼㟰墉ˤ

Sol.

for (int i = 0; i < r; r++){
delete [] array[i];

}
delete [] array;
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