國立中山大學  

九十三學年度 電腦程式設計競賽 試題
	比賽注意事項：
1、每個題目只有全部答對才給分，部份答對不予計分。

2、題目範例中的輸入與輸出可作為解題之測試資料，但是裁判另有驗證資料。
3、需使用標準輸入及輸出，不得使用任何檔案作為輸入及輸出。所有輸入及輸出均為純文字，不可使用視窗介面。
4、所有的輸入資料均假設其格式正確，與賽者毋須檢查輸入資料之格式。
※5、Program D只有乙組同學可以作答，甲組同學作答Program D者，不予計分。乙組同學可以作答所有題目。


Program A、A Simple Interpreter

In this problem, we will define a simple interpreter, and you are asked to write a program to implement your algorithm. 
  The basic parsing rules of the simple interpreter are defined as follows:

1. <digit> ::= 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 

2. <int> ::= <digit>| <int><digit>

3. <op> ::= + | -

4. <stm> ::= SUM = SUM <op> <int>; | SUM = SUM <op> X;

5. support the function to interpret the following program paragraph.

BEGIN

X= <int>;

SUM=0;

While(X != 0){

    <stm>

    X=X-1;

}

      END

Your program can input the program paragraph accepted by above definitions, and output the value of SUM.

Input Format:
Input any program paragraph.
Output Format:

Report the value of SUM or the undefined messages.

Sample Input:
(1)

BEGIN

X= 10;

SUM=0;

While(X != 0){

    SUM=SUM+X;

    X=X-1;

}

      END

(2)

BEGIN

X= 10;

SUM=0;

While(X != 0){

    SUM=X+1;

    X=X-1;

}

      END

(3)

BEGIN

X= 10;

SUM=0;

While(X != 0){

    SUM=SUM+X;

    X=X+1;

}

      END

Sample Output:
(1) SUM=55

(2) <undefined>

(3) <undefined>

Program B、The shortest path 
The Graph is defined by the nodes, the edges and the edge weights. You are asked to complete a program to input a graph, the starting node and the ending node and to output the shortest path cost and its traveling nodes.

Input Format: 

First, input graph. The formats as follows:

[GRAPH]
<node A>, <node B>, <edge weight 0>

<node B>, <node C>, <edge weight 1>

…..

[END]

Second, input starting and ending node pair. The formats as follows:
<starting node>, <ending node>

Output Format: 

The shortest path cost: <minimum weight>

Traveling nodes: <starting node>, <node 0>, …. , <ending node>

Sample Input:  

The example graph:
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[GRAPH]
1, 2, 2

2, 4, 3

1, 3, 1

3, 4, 2

3, 5, 3

4, 5, 2

[END]

2, 5

Sample Output:
The shortest path cost: 5

Traveling nodes: 2, 4, 5
Program C、 The Postfix Converter

Let W be an infix expression which is composed of the characters in the set {‘a’, ‘b’, ‘c’, ‘d’, ‘e’, ‘#’, ‘@’, ‘(’, ‘)’} where the length of W is not greater than 30 characters.  The alphabets ‘a’, ‘b’, ‘c’, ‘d’, and ‘e’ are the operands in W.  The symbols ‘#’ and ‘@’ are binary operators in W where the priority of # is less than that of ‘@’, i.e., “a # b @ c” is equivalent to “a # (b @ c)” and “a @ b # c” is equivalent to “(a @ b) # c”.  The operator ‘#’ is with left associativity, i.e., “a # b # c” is equivalent to “(a # b) # c”, while the operator ‘@’ is with right associativity, i.e., “a @ b @ c” is equivalent to “a @ (b @ c)”.  Please write a program to convert W into a postfix expression.

Input Format:

An infix expression W ( {‘a’, ‘b’, ‘c’, ‘d’, ‘e’, ‘#’, ‘@’, ‘(’, ‘)’}+ with 1 ( |W| ( 30.

Output Format:

The postfix form of W.

Sample Input:

1. a # b @ c @ d # e

2. a @ (b # c) @ d

3. a # b @ ((c # d) @ (e # a))

Sample Output:

1. abcd@@#e#

2. abc#d@@

3. abcd#ea#@@#

Program D、The Prefix Evaluator

Let P be a prefix expression which is composed of the characters in the set {‘1’, ‘3’, ‘5’, ‘7’, ‘9’, ‘$’, ‘%’} where each of the operands in P is a digit and the length of P is not greater than 30 characters.  The symbols ‘$’ and ‘%’ are binary operators in P and defined as follows: x $ y = (x + y)/2 and x % y = (x - y)/2 where x, y ( {1, 3, 5, 7, 9}.  Please write a program to evaluate P.

Input Format:

A prefix expression P ( {‘1’, ‘3’, ‘5’, ‘7’, ‘9’, ‘$’, ‘%’}+ where 1 ( |P| ( 30.

Output Format:

The value of P.  Note that the data type of the output must be “float”.

Sample Input:

1.  $39

2.  %57

3.  $$39%57

4.  %%%1357

Sample Output:

1. 6.000000

2. -1.000000

3. 3.500000

4. -5.000000

