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public abstract class MyCharacter {
public String what;
public List<String> First;
public MyCharacter() {
First = new ArrayList<String>();

}
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public class TerminateCharacter extends MyCharacter {
public TerminateCharacter(String what) {

super();

this.what = what;

}
}

public class NonterminalCharacter extends MyCharacter {
public List<String> Follow;
public List<String> Sync;

public NonterminalCharacter(String what) {
super();

this.what = what;

Follow = new ArraylList<String>();

Sync = new ArraylList<String>();

}

/**
* RE-BRERANTEREZRLEMNELILSES, PIERLERFMFOLLONE ., FIRSTEMASyncE
*/
public void setSync() {
Sync.addAll(Follow); // #fnFollowfE
for (String s : First) { // @WlFirstfE
if (!Sync.contains(s)) {
Sync.add(s);
}
}
}
}
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public class Production {

[/ PEERRER

private String Left;

/1 PR

private ArraylList<String> right;
// FEHERKSelectE

public ArrayList<String> Select;

public Production(String left, ArraylList<String> right) {
Left = left;

this.right = right;

this.Select = new ArraylList<String>();

}

public String getLeft() {
return Left;

}

public void setLeft(String left) {
Left = left;

}

public ArrayList<String> getRight() {
return right;

}

public void setRight(ArrayList<String> right) {
this.right = right;
}

BT iEES TR AR TE P Token P31, B, FOEBERF R Tokenth it 7 —ANSEkK:

public class Token {
private String token;
private String value;
public Token(String token, String value) {
super();
this.token = token;
this.value = value;
}
public String getToken() {
return token;
}
public void setToken(String token) {
this.token = token;
}
public String getValue() {
return value;
}
public void setValue(String value) {
this.value = value;
}
}



B—AIOEHE TR, XANSCERIELERF. KEFF. PARULXAGER TN & R 1Z30E
WARLL(1)3E, MHPAEXCEMER T BRI HamE TR, hiIEEESEmT:

/**
* JEAGERT
*/
public static Map<String, MyCharacter> nCharacters = new HashMap<String, MyCharacter>();
/x*
*OHGERF
*/
public static Map<String, MyCharacter> tCharacters = new HashMap<String, MyCharacter>();
/**
* PR
*/
public static List<Production> productions;
/**
* TR R
*/
public static Map<String, HashMap<String, ArraylList<String>>> ForecastTable = new HashMap<String, HashMap<

KRERFMIERLEFH T —MMap, XAMMapH Z/RF A& 1E R key, ZFRFRB NEXAFZRFnew—A
NonterminalCharacterg%# TerminateCharacter Xt /€ NAH R ffvalue; TS EA T —N =% fHash#,
£ 75 & I AT DA 2 ForecastTable.get(X).get(a) 58 .
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/**
* 3 VX 75 4t 2 o
*
* @param X
* @return
*/
public static boolean canLeadNull(String X) {
/] XRALEERF, WIXATRefE a5
if (isTCharacter(X)) {
return false;
}
/] XRARLLERF
else {
// EKCacheE
if (GrammerAnalysis.canLeadNullList.contains(X)) {
return true;
}
for (Production p : GrammerAnalysis.productions) {
if (X.equals(p.getLeft())) {
/] FE—A X=>$ KA, NEBEXA PLHEH 2 8
if ("$".equals(p.getRight().get(0))) {
// #EXHIIACache
GrammerAnalysis.canLeadNullList.add(X);
return true;
¥
/] BRFEERTR X=>% , @FEA
else {
boolean flag = true;
for (int i = @; i < p.getRight().size(); i++) {
[/ HEFEERAREET B
if (!canLeadNull(p.getRight().get(i))) {
flag = false;
break;
}
¥
if (flag == true) {
// #BXIACache
GrammerAnalysis.canLeadNullList.add(X);
return true;
}
}
}
}
return false;
}
}

EERFHICache RAEIE? RAVE, BI5—RERIEREN, BEATERET, Wa—MEEHLELH
WRRHEN S, RRSET, RIVEMEHENLESNFLERRIER, FREEEERFRFMRBAH
5 7 ?

/**

*ORTREBAKME, MRENMEEFEINSESFRIEN TS, WEINFELLEHBERINMEE T HATcache
*/

public static List<String> canLeadNullList = new ArrayList<String>();
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/**
*ORELECGEMTR T, B o e R

*

* @param sentence

< EoHHTHIER (Token®R)
* @param startChar

it LRI OERRRIA RS

* @return REIBHTHH THFF5]

“f

public static ArrayList<Production> Analysis(ArraylList<String> sentence,
String startChar) {

ArrayList<Production> productionSequences = new ArrayList<Production>();

Stack<String> prodChars = new Stack<String>();

prodChars.push("#");

prodChars.push(startChar);

// sentence = sentence + "#";

sentence.add("#");

int currentIndex = @; // HBISHTEIM T

while (!"#".equals(prodChars.peek())) {

String X = prodChars.peek();

String a = "";

if (currentIndex < sentence.size()) {

a = sentence.get(currentIndex);

}

if (isTCharacter(X) || "#".equals(X)) {

if (a.equals(X)) {
if (!1"#".equals(X)) {
prodChars.pop();

currentIndex++;
¥
} else {
String eStr = prodChars.pop();
System.err.println("ERROR,Ignore Char : " + eStr);
// break;
¥
} else {
ArraylList<String> item = GrammerAnalysis.ForecastTable.get(X)
-get(a);

if (item != null) {
prodChars.pop();
if (!"$".equals(item.get(0))) {
for (int i = item.size() - 1; i > -1; i--) {
prodChars.push(item.get(i));

}
}
productionSequences.add(new Production(X, item));
System.out.println(X + " -> " + item);
} else {

if (((NonterminalCharacter) GrammerAnalysis.nCharacters
.get(X)).Sync.contains(a)) {

String eStr = prodChars.pop();

System.err
.println("ERROR,Have Pop NCharacter: " + eStr);

Y ATe~a 7



J eide 1
String eStr = a;
System.err.println("ERROR, -Ignore Char : " + eStr);
currentIndex++;

}
// break;

}

}
}

return productionSequences;

}
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1.if-elseF ki, Hrfselection statement'ISelectEFERMZ T, Thatis to say, if-elseI#AHAFE
LL (1) 30, B, A Frelse¥ ), Kafth

2.BBAA RS BERSEORM . postfix_expression' -> ( const_expression_list )X —A)& mIEH, W
RIXA) RIS R B0 A 1S X2 H if-else 1B O .

SAHAHRFE R ERN AR, AR Db[3] = b[2].
bRk RE R EREBEERAR, ASERBEAIHT, MHERRSE.

program -> external_declaration program'

program' -> external_declaration program' | $

#

external_declaration -> function_definition

#

function_definition -> type_specifier declarator_for_fun compound_statement
#

type_specifier -> CHAR | INT | FLOAT | CHAR*

#

declarator_for_fun -> IDN ( declarator_for_fun'
declarator_for_fun' -> ) | parameter_list )

#

declarator -> IDN declarator'

declarator' -> [ CONST_INT ] declarator' | $

#

#identifer_list -> IDN identifer_list'



#identifer_list' -> , IDN identifer_ list' | $

#

parameter_list -> parameter_declaration parameter_list’

parameter_list' -> , parameter_declaration parameter_list' | $
parameter_declaration -> type_specifier IDN

#

compound_statement -> { compound_statement'

compound_statement' -> } | statement_list } | declaration_list statement_ list }
#

declaration_list -> declaration declaration_list'

declaration_list' -> declaration declaration_list' | $
declaration -> type_specifier init_declarator declaration’
declaration' -> , init_declarator declaration' | $
init_declarator -> declarator init_declarator’

init_declarator' -> $ | = initializer

initializer -> assigment_expression | { const_expression_list }
#

statement_list -> statement statement_list'

statement_list' -> statement statement_list' | $

#

statement -> compound_statement | expression_statement | selection_statement | iteration_statement | jump_s
#

expression_statement -> ; | expression ;

#

selection_statement -> IF ( expression ) statement selection_statement'

selection_statement' -> $ | ELSE statement

#

iteration_statement -> WHILE ( expression ) statement | FOR ( expression_statement expression_statement exp
#

jump_statement -> CONTINUE ; | BREAK ; | RETURN ; | RETURN expression ;

#

expression -> assigment_expression expression'

expression' -> , assigment_expression expression' | $

#

assigment_expression -> IDN assigment_expression'' | const_expression assigment_expression'
assigment_expression'' -> assigment_expression' | = logical_or_expression

assigment_expression' -> > logical_or_expression | < logical_or_expression | >= logical_or_expression <=
logical or_expression -> logical_and_expression logical or_expression'

logical or_expression' -> OR_OP logical_and_expression logical _or_expression' | $
#

logical and_expression -> equality_expression logical and_expression'

logical _and_expression' -> AND_OP equality expression logical_and_expression' | $
#

equality expression -> relational_expression equality expression’

equality expression' -> == relational_expression equality expression' | $
equality expression' -> != relational_expression equality expression' | $

#

relational_expression -> shift_expression relational_expression'
relational_expression' -> > shift_expression relational expression' | $
relational_expression' -> < shift_expression relational expression' | $
relational_expression' -> >= shift_expression relational_expression' | $
relational_expression' -> <= shift_expression relational_expression' | $

#

shift_expression -> multiplicative_expression shift_expression'
shift_expression' -> + multiplicative_expression shift_expression' | $
shift_expression' -> - multiplicative_expression shift_expression' | $
#

multiplicative_expression -> cast_expression multiplicative_expression'

multiplicative expression' -> % cast_expression multiplicative expression' | $
o
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multiplicative_expression' -> * cast_expression multiplicative expression' | $
#

cast_expression -> postfix_expression

#

postfix_expression -> primary_expression postfix_expression’
postfix_expression' -> [ expression ] postfix_expression' | $
postfix_expression' -> ( const_expression_list )

#

primary_expression -> IDN | const_expression | ( expression )
const_expression -> CONST_INT | CONST_FLOAT | CHAR* | CHAR

#

const_expression_list -> const_expression const_expression_list'
const_expression_list' -> , const_expression const_expression_list' | $
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