ARTHEHZERRTEENRIEXRPEANEMS: 285772 (Nullable) . First £,
Last #£. FollowLast ££&f1 Flexible @14,

THEJEAE. /src/main/java/cn/ac/ios/TreeNode/TreeNode. java
ff) calculateFiveAttributesNullableAndFirstAndLastAndFlex
ibleAndFollowLast pi%. FEREHLTE TreeNode. java H'.

7t TreeNode. java & String regex = “...", AEHATEIA]
%1 String regex = “(\d+[abcl+)+";

public static void main(String[] args) throws InterruptedException {
String regex = "(\\d+[abc]+)+";
TreeNode treeNode = createReDoSTree(regex);
printTree(treeNode);
treeNode.calculateFiveAttributesNullableAndFirstAndLastAndFlexibleAndFollowLast();
System.out.println(treeNode.isNullable());
System.out.printn(treeNode.getFirst());
System.out.printn(treeNode.getLast());
System.out.println(treeNode.getFollowLast());
System.out.println(treeNode.isbFlexible() + " ™ + treeNode.getdFlexible());
}
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true -1.0
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Horb ANLTR S2FF 2 fhiB = 10M@A4T, 445 PCRE. Python. Java. JavaScript,
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JavaRegex

€ DescriptiveBailErrorListener
= JavaRegex.g4

= JavaRegex.interp

= JavaRegex.tokens

¢ JavaRegexBaseListener
¢ JavaRegexBaseVisitor
¢ JavaRegexBuilder

¢ JavaRegexLexer

= JavaRegexLexer.interp
= JavaRegexLexer.tokens
I JavaRegexListener

¢ JavaRegexParser

I JavaRegexVisitor

& Main
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Definition 2. Real-world Regular Expression (regex). A
regex over X is a well-formed parenthesized formula, con-
sisting of operands in £*U{\i | i > 1} . Besides the
common rules governing standard regular expressions (e.g.
ri|ra,r1r2, 11 {m, n} defined in Definition 1), a regex also has
the following constructs: (i) capturing group (r); (ii) non-
capturing group (?:r); (iii) lookarounds: positive lookahead
ry (?=rp), negative lookahead r (?!rj), positive lookbehind
(?<=rj) r1, and negative lookbehind (?<!r;) ry; (iv) anchors:
Start-of-line anchor *, End-of-line anchor $, word boundary
\b, and non-word boundary \B; (v) lazy quantifiers: r??, r*?,
r+?,and r{m, n}?; and (vi) backreference \1i.
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HO TR 5it4r 7. By AREAPSHMERRS, W
[~abcl, \S, \W, Waege Oy {IENEREA P EIMBFFFU {78k
HE TRILIO NSl r = “[~a-z] "1 first 4. last 4£.
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(t, e, 1,2 3,4,5,6,7,8 9,A,8,(D,EFGHIIKLMNDOP
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HACAL A ILAE B % calculateFiveAttributesNullableAnd
FirstAndLastAndFlexibleAndFollowLast fHF3k# 4y, W FE.

if (rootAlphabet.isEmpty()) {

// RBHERNEE, HRRBNNFERS, getletterSet(true)
TreeNode treeNodeCopy = SerializationUtils.clone( object: this); // FREN
// E#
removeNegateSymbol (treeNodeCopy, Constant.SimplyLevel.HIGH);
// BIBRBRME
deleteZeroWidthAssertion(treeNodeCopy);
// EREEENEERE"S
treeNodeCopy.deleteCaretAndDollarSymbols();
// FREEZ$H

// treeNodeCopy = removeBlankStr(treeNodeCopy);
treeNodeCopy. removeBlankStr();
// BEERMES|IBARE MBiNonCapturingGroupFlag ?7:
treeNodeCopy.deleteNonCapturingGroupFlag();

rootAlphabet = treeNodeCopy.getLetterSet( addDefaultw: true, repairBackSlashElements: true);
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