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Phan 1

Y tudong & thuat toan
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Bottom-up: y trong

* Cho van pham G vo1 cac luat sinh:
S—E+S|E
E—-1]12[3]|4]|5]|(S)

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

* Thu gon W thanh S:
(1+2+(3+4))+5 & (E+2+(3+4))+H <«
(E+E+(3+4))+5 <« (E+E+(E+4))+b &
(E+E+(E+E))+B << (E+E+(E+S))+b &
(E+E+(S))+b<«(E+E+E)+b &
(E+E+S)+b<w(E+S)+5(S)+b
E+5bGE+ECE+SES
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Bottom-up: muc ti€u & y tuong

= Muc tiéu: trong so nhiéu suy dan dang S =* w,
thuat toan s€ tim suy dan phai

= Y tuwéng chinh:

= Thir sai va quay lui bang ning luc tinh toan ctia may tinh

= DO nguoc quatrinh suy dinw < W, , < ... &W, &S
bang ki thuat thu-gon: tim xem w; c6 chira vé phai cta
luat hay khong, néu c6 thi thay thé phan vé phai d6 bang
vé trai tuong ung

= Néu mét w; = S thi chic chin no can phai dugc thu-gon,
néu w; khong chura vé phai cta luit nao d6 thi nhanh thir
sai nay can quay lui, nguoc lai thi thu-gon va thir tiép
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Bottom-up: thuat toan

1. A=w

Véi chuoi A dat duoc trong qua trinh lan nguoc:
= Néu A =S
e Két luan: qua trinh tim kiém thanh cong
e Luu lai két qua (chudi bién d6i tir dau dé dugc A)
« Két thiic ngay lap tic qua trinh tim kiém
= * Duyét tat ca cac luat sinh dang x — a, néu o 1a mot
chudi con trong A thi:
* Ap dung thu-gon: thé a trong A bang x, ta dugc A’
* Thir budc 2 v6i chudi A=A’
= Néu khong c6 phuong an thu gon nao thi quay lui
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Phan 2

Vi du minh hoa
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Bottom-up: vi du

Cho tap luat S — AB, A — ab, B — aba
Chi ra qua trinh thu gon chudi w = ababa

(@ 4 (b) A

A\ —»/\/\

3 b 3 b B

= Ap dung luit A — ab, thu gon ababa < Aaba

= Chuoi Aaba c6 2 phuong an thu gon: Aaba < AAa va
Aaba < AB
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Bottom-up: vi du

0 Ap dung luat A — ab, thu gon Aaba <= AAa

= Pén day nhanh ndy ngung vi khong thu gon tiép
duoc ntra
= Ap dung luat B — aba, thu gon Aaba < AB

@ A c) A

/\ —’/\/\\

g b 3 b El
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Bottom-up: vi du

= Ap dung luat S — AB, thu gon AB < S

= Pén day diéu kién A = “S” x4y ra:
* Thuat toan dung, két Iuan thu gon thanh cOng
= Luu lai qua trinh suy dan nguoc

(@) >
(c)| A B > ﬂ/\s
/N TN /N TN
a b a b a H b a b a
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Phan 3

Cai dat bottom-up don gian
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Cau tric mot luat van pham

class Rule {
public string left, right;
public Rule(string 1, string r) {
left = 1;
right = r;

¥
public string ToFineString() {

string s = left + " -->";

for (int i = @; i < right.Length; i+) s += + right[i];

return s;
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Cau tric mot suy dién truc tiép

class Step {
public int ruleNumber, position;
public Step(int r, int p) {
ruleNumber = r;

position = p;

}
Giai thich:
= Bién ruleNumber luu s6 thi tuw cua ludt sé dugc dung

= Bién position luu vi tri sé ap dung luat dé

TRUONG XUAN NAM 13



P A

M4y phan tich: cac ham ho tro

class PTBU {

public List<Rule> rules = new List<Rule>();

public List<Step> steps;

string word = null;

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

‘ﬁi,ﬁ#

public void PrintSteps() {
Console.WriteLine("Doan nhan thanh cong sau...
string w = word;
foreach (Step s in steps) {
string x = DoBackStep(w, s);

}
string DoBackStep(string w, Step s) {

string wl = w.Substring(@, s.position);

string w2 = w.Substring(s.position +
rules[s.ruleNumber].right.Length);

return wl + rules[s.ruleNumber].left + w2;
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May phan tich: cac ham chinh

public bool Process(string x) {
steps = new List<Step>();
word = X;
return BottomUp(x);
}
// @p dung dugc luadt k & vi tri i clia chudéi w?
bool CanApplyHere(string w, int i, int k) {
string s = w.Substring(i);
if (s.Length > rules[k].right.Length)
s = s.Substring(09, rules[k].right.Length);
return (s == rules[k].right);
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May phan tich: cac ham chinh

X

public bool BottomUp(string w) {
if ("S" == w) return true;
for (int i = ©; i < w.Length; i++)
for (int k = @; k < rules.Count; k++)
if (CanApplyHere(w, i, k)) {

Step st = new Step(k, 1);
steps.Add(st);
if (BottomUp(DoBackStep(w, st))) return true;
steps.RemoveAt(steps.Count - 1);

¥

return false;
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Thu nghiém

class Program {

public static void Main() {
PTBU parser = new PTBU();
parser.AddRule("S", "AB");
parser.AddRule("A", "ab");
parser.AddRule("B", "aba");
parser.PrintAllRules();
if (parser.Process("ababa"))

parser.PrintSteps();
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Phan 4

Panh gia vé bottom-up
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Panh gia vé bottom-up

= Pac trung:
= D@ hiéu: cai dit don gian
* Cham: duyét toan bd, khong c6 cac budc cat nhanh
= Khong van nang: khong lam vi€c vo1 van pham co suy
dan rong (A — ¢) hoac d€ quy (A =*A)
= Khong dé loai bo nhirng két qua trung lap (trudng hop
muon tim moi phuong an suy dan)
= Y tudng cai tién:
= * Quy hoach dong: str dung lai nhirng két qua duy€t cu
= * C4t nhanh sém: dua trén dic trung cua mot s6 luat dé
loa1 bo cac phuong an khong co6 tuong lai
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Phan 5

Bai tap
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Bai tap

1. Chi ra qua trinh thu gon theo phan tich bottom-up
cta chuoi raid thudc van pham G sau:
" S—»rXd|rzd
" X—>o0alea
"/ —al

2. Chira qua trinh thu gon theo phan tich bottom-up
cta chuoi (a=(b+a)) thudc vian pham G sau:
= S—B
" B—>R|(B)
" R—->FE=EF
*E—>a|b|(E+E)
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Bai tap

3. Chi ra qua trinh thu gon theo phan tich bottom-up
cho chuoi (5+7)*3 thudc van pham G sau:
s FE—>E+T|T
»" T—>T*F|F
*F 5 (E)|s6
4. Chi ra qua trinh thu gon theo phan tich bottom-up
cta chuoi true and not false v&i tap luét:
" FE—>FandT | T
* T TorF|F
" F—notF | (E) | true | false
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Bai tap

5. Chi ra qua trinh thu gon theo phan tich bottom-up
cta chuoi abbchd thudc van pham G c6 tap luét:
" S—aA|bA
" A—>cA|bA|d

6. Co thé thiec hién phan tich bottom-up chubi aaab
thudc van pham G dwéi day hay khong? Chi ra
phwong an xtt It néu co.
= S—AB
" A—aAl|¢
" B—b|bB
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Bai tap (lap trinh)

1.

Hay chinh stra thuat toan top-down va bottom-up
dé chiting cé6 thé chi ra moi phwong an suy dan tir ki
hiéu bat dau S thanh chuoi dich w

* Ma nguén minh hoa ca hai thudt toan top-down
va bottom-up déu duwa trén dé quy, hay chuyén doi
chiing thanh dang khong dé quy (go1 y: st dung
mot stack lwu lai trang thai cda cdc chuoi trung
gian trong qua trinh thir-sai cac luat sinh)

Hay x4y dyng thudt todn chuyén doi tte suy dan tra
vé b&i thudt toan top-down (bottom-up) thanh cay
phan tich cu phap twong trng
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Bai tap (lap trinh)

4.

* Hay diéu chinh thuat toan top-down (bottom-up)
dé chting tra vé moi cdy phan tich ctt phap khac
nhau (diing cho van pham cé6 nhdp nhang)

Néu van pham G dé quy phai, thi thuét toan top-
down hay bottom-up sé tra vé két qua nhanh hon
trong cac tinh huéng:

» Chudi w khong thudc vdan pham G

» Chudi w c6 nhiéu ciy phan tich ct phap
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