CHUONG TRINH DICH

Bai 8: Phan tich vin pham bang thuét
toan top-down
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Phan 1

Y tudong & thuat toan
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Top-down: y tuong

* Cho van pham G v61 cac luat sinh:
S—>E+S|E
E—-112]3]4]5](S)

= Xauvao: W=(1+2+(3+4))+5

= Tim suy dan tu S thanh W.
S=>E+5=(S)+S=(E+S)+S5=(1+S)+5S
= (1+E+S)+S=(1+2+5)+5S
= (1+2+E)+S=(1+2+(S))+S
= (1+2+(E+S))+S=(1+2+(3+S))+S
= (1+2+(3+E))+S=(1+2+(3+4))+5S
= (1+2+(3+4))+E=(1+2+(3+4))+5
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Top-down: y tuong

= Xét qua trinh suy dan S >W,=>W,=>...=>W
= W. ludn chira it nhat mot non-terminal
= Xét X 1a non-terminal trai nhat ciia W;:
= W khong chira non-terminal nén X s& phai “bién mat”
= Cach lam “bién mat” X chi ¢ thé do sir dung luat van
pham ma ve€ tra1 1a X
= Nhan xét: trude sau gi X cling s& “bién mat” boi
mot luat van pham co6 dang X — o
= Top-down st dung ning luc tinh toan ctia may tinh dé

tim ra ludt d6 bang phuong phap tht-sai-quay-lui
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Top-down: y tuong

= DO tim qud trinh suy dan S => W, = ... = W:
= Véi W;, tim non-terminal X
= Tim moi luat X — o, 4p dung luat d6 bién doi W, thanh
Wi+1 ) N
* Dung néu W,;,; = W (tim dugc phuong an suy dan)
= Thir tiép voi W.,, hodc quay lui néu khong phu hop
= Dic diem ctia Top-down:
= Néu W, c6 chira nhiéu non-terminal thi chi can thir véi
non-terminal trai1 nhat
= Trong sO nhiéu suy dan dang S =* W, thuat toan sé tim
suy dan trai
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Top-down: thuat toan

1. A=S

2. V&i mot chudi A dat duge trong qua trinh suy dan:
" NéuA=W:
e Két luan: qué trinh tim kiém thanh cong
e Luu lai qua trinh bién doi tir dau dé duogc A
e Két thiic ngay lap tic qua trinh tim kiém
= Néu A # W: tim ki hiéu trung gian trai nhat X
= Khong tim dugc X thi dung, tr¢ la1 ham goi
= Duyét tat ca cac lut sinh dang X — a
. Ap dung luat do trén A (6 vi tri X), ta dugc A’
e Thir budc 2 v6i chudi A=A’
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Phan 2

Vi du minh hoa
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Top-down: vi du

X

Phan tich W = aacbc véi tap luat S — aSbS |aS | ¢

(@ s b) S

1. Xét A=aShS a S b
2. Tim duoc ki hiéu S thir 2 trong A 1a non-terminal
3. Thu ap dung luat S — aSbS dugc A’ = aaSbSbS
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Top-down: vi du
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1. Xét A = aaShShS c
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2. Tim duoc ki hi€u S thir 3 trong A la non-terminal
1. Thur &p dung luat S — aSbS dugc A’ = aaaSbSbhSbS
2. Thu ap dung luat S — aS duoc A’ = aaaSbSbS
3. Thur ap dung luat S — ¢ dugc A’ = aacbSbS
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Top-down: vi du

d S () s
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= Qua trinh thir sai két luan rang A = aSbS khong thé
ap dung luat S — aShS

= Quay lui vé dén tinh hudng ban dau ¢ hinh (a)
= Thir phuong an tiép theo S — aS, duoc A’ = aaSbS
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Top-down: vi du
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= Qua trinh thir sai tiép tuc va cudi cung dung &

phuong an dugc thé hién ¢ hinh (g)
= Khi nhan dugc chudi A = W = aacbc, ngay 1ap tic
thuat toan dung va tra vé qua trinh ap dung luat
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Phan 3

Cai dat top-down don gian
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Cau trac mot luat van pham

// L8p chia luat van pham, dang left -> right
class Rule {
public string left, right;
public Rule(string 1, string r) {
left = 1; right = r;
}
// chuyén déi luadt vé dang string (dé in cho dé nhin)
public string ToFineString() {

string s = left + " -->";

for (int 1 = ©; i < right.Length; i++)
s += " " + right[i];

return s;

¥
¥
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Cau trac mot suy dién truc tiép

// Lép chita mdt budc dp dung ludt suy dién
// + ruleNumber: s6 th& ty cua luat sé dugc dung
// + position: vi tri sé ap dung luat do
class Step {
public int ruleNumber, position;
public Step(int r, int p) {
ruleNumber = r;
position = p;

¥
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M4y phan tich: cac ham ho tro

class PTTD {
public List<Rule> rules = new List<Rule>(); // bo luat
public List<Step> steps; // cac budc suy dién
string w = null; // chudi W dich

// thém luat left --> right vao tap luat

public void AddRule(string left, string right) {
rules.Add(new Rule(left, right));

}

public void PrintAllRules() {
Console.WriteLine("<bo luat van pham>");
foreach (Rule r in rules)

Console.WriteLine(" + r.ToFineString());
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M4y phan tich: cac ham ho tro

public void PrintSteps() {
Console.WriteLine("Doan nhan thanh cong sau...
string w = "S";
foreach (Step s in steps) {
string wo = DoStep(w, s);
Console.WriteLine(" {0} => {1} (vi tri...
W = wo;
}
}
string DoStep(string w, Step s) {
string wl = w.Substring(@, s.position);
string w2 = w.Substring(s.position + 1);
return wl + rules[s.ruleNumber].right + w2;
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May phan tich: cac ham chinh

public bool Process(string x) {
steps = new List<Step>();
W = X;
return Try("S");
}
// tim vi tri non-terminal trai nhat trong s
// tra vé -1 néu khong tim duogc
public int FindNonterminal(string s) {
for (int 1 = 0; i < s.Length; i++) {
if (i >= w.Length) return i,
if (s[i] != w[i]) return i;
}

return -1;

¥
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May phan tich: cac ham chinh

// ham thir-sai-quay-lui véi chudi s
public bool Try(string s) {
if (s == w) return true;
int n = FindNonterminal(s);
if (n 1= -1)
for (int i = ©; i < rules.Count; i++)
if (rules[i].left[@] == s[n]) {
Step st = new Step(i, n);
steps.Add(st);
if (Try(DoStep(s, st))) return true;
steps.RemoveAt(steps.Count - 1);
}

return false;

¥
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Thu nghiém

X

class Program {

public static void Main() {
PTTD parser = new PTTD();
// nap thir bd luat
parser.AddRule("S", "B");
parser.AddRule("B", "R");
parser.AddRule("B", "(B)");
parser.AddRule("R", "E=E");

parser.PrintAllRules();

if (parser.Process("(a=(b+a))"))
parser.PrintSteps();
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Phan 4

Panh gia vé top-down
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Panh gia vé top-down

" Thuat toan don gian, st dung strc manh cua may
tinh dé tim kiém 1oi giai

= Thuat toan dang thir-sai-quay-lui, khong cat nhanh,
do phuc tap tinh toan Ia ham mu (~ cham)

= Thuat toan khong van nang, khong lam viéc duoc
vO1 cac van pham c6 dé€ quy trai

= Ly do: vi kh(f)ng c6 cat nhanh phu hop, dan dén viée di
mai theo chi€u sau ma khong quay lui
Cau hoi: c6 thé stra doi thut toan nhw thé nao dé lam
viéc dwroc voi van pham co dé quy trai?
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Cai tién top-down thé nao?

" Tang tinh van nang cua thuat toan:
= X1 ly tinh hudng dé quy trai bang rang budc phu hop
= Bién doi van pham trudc khi bat dau thu-sai-quay-lui
= Tang toc do tinh toan:
= T4p trung vao viéc cai dit cat nhanh (nhiéu y tudng)
 Cat nhanh khi trong A ¢6 terminal khong c6 trong w
 Cat nhanh khi s6 terminal trong A nhiéu hon trong w

* Tinh trudc cac bude khong co “co hoi vé dich” dé loai
bo bt nhirng tinh hudng thir-sai khong can thiét
= Str dung lai nhitng két qua da duyét cii
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Phan 5

Bai tap
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Bai tap

X

1. Chi ra qua trinh thuc hién phan tich top-down ctia
chuoi raid thudc vian pham G c6 tap luét:
" S—>rXd|rzZd
" X —>o0al|ea
" /—al

2. Chi ra qua trinh thuwc hién phan tich top-down ctla
chuoi (a=(b+a)) thudc vian pham G cé tap luit:
= S—B
*» B>R|(B)
*R>E=E
* E—a|b|(E+E)
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Bai tap

3. Co6 thé ap dung thudt toan phan tich top-down cho
chuoi (5+7)*3 thudc van pham G dwéi diy hay khong?
Chi ra qua trinh thwc hién néu cé thé
" F—>E+T|T
s T—>T*F|F
» F—>(E)|sb

4. Twong tw cau trén, chi ra qua trinh phan tich top-down
ctia chuoi true and not false vé&i tap luét:
" F—>FEandT | T
" T—>TorF|F
" F—notF | (E) | true | false
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Bai tap

X

5. Chira qua trinh thuwc hién phan tich top-down cua
chuoi abbchd thudc vian pham G c6 tap luét:
= S—aA|DbA
» A—>cA|bA|d
6. Chi ra qua trinh thwc hién phan tich top-down ctia
chuoi aaab thudc vian pham G c6 tap ludt:
= S—AB
" A—aAlc¢
" B—>b|bB
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