Required Exercises

Exercise 1

For the SDD in Figure 1, give annotated parse trees for the following expressions:

1. (3 +4) * (5 + 6)n [20 points]
2.1%2% 3% (4+ 5)n[20 points]

3.(9 4+ 8% (7+ 6) + 5) * 4n [20 points]

PRODUCTION SEMANTIC RULES

1) L=+En L.val = E.val

2) E—-E + T | Ewval=E, .val+ T.val
3) E-T \ E.val = T .val

4) T =T, = F T.val = T:.val x F.val
5) T = F T.val = F.val

6) F—-(F) F.val = E.val

7) F — digit ‘ F.val = digit.lexval

calculator

Figure 1: Syntax-directed definition of a simple desk
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Exercise 2

What are all the topological sorts for the dependency graph of Figure 2?

One sort mentioned during lectureis 1,2, 3, ..., 9.[20 points]
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Figure 2: A dependency graph
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PRODUCTION SEMANTIC RULES

1) T FT T'.inh = F.val
T.val = T".syn

9) T' = +FT' | Tl.ink=T"inhx F.val
T'.syn = T .syn
3) T —e T .syn = T'.inh

4) F — digit F.val = digit.lexval

KU, RITLUERIRMETENSREIVFT, (1, 3)FR1LRT3ZAIL.

i, 3
@, 8
3, %
(5, 6)
4, 6
6, 7
7, 8
@&, 9

ATHRE-MFFBERFEULEKRIHFIAS, HIRE T — P pythonfEFIIT:
import itertools

# HEHE
my—-l-iSt = [11 21 3’ 4’ 5’ 61 71 81 9]

#45 7€ S Ja 7
list_order = [(1, 3),



@, 1,
3, 5,
(5, 6),
(4, 6),
6, 7,
7, 8,
8, 9,

# fliflpermutations 4 A HE 5

permutations = itertools.permutations(my_1list)

# KHI SR NSIR

permutations_1list = list(permutations)

# FTENFTA HES R
for perm in permutations_list:
print_flag = True
for order in list_order:
former = order[0]
latter order[1]
if perm.index(former) > perm.index(latter):

print_flag = False

break
if print_flag:
print(perm)
AR

, 2, 3, 4, 5,6, 7,8, 9
@, 2, 3,5, 4,6, 7, 8, 9
(1, 2, 4, 3, 5,6, 7,8, 9D
1, 3, 2, 4, 5,6, 7,8, 9
@, 3, 2,5, 4,6, 7, 8, 9
(1, 3, 5,2, 4,6,7,8, 9
2,1, 3, 4, 5,6, 7,8, 9
2,1, 3,5, 4,6, 7,8, 9
2, 1, 4, 3,5,6, 7,8, 9
2, 4,1, 3, 5,6, 7,8, 9

Exercise 3

Below is a grammar for expressions involving operator + and integer or floating-point
operands. Floating-point numbers are distinguished by having a decimal point. Give an SDD
to determine the type of each term T and expression E. [20 points]

E—E+T|T

T — num - num|num
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PRODUCTION
1)E—-E+T
2)E—T

4) T — num.num

4) T — num

SEMANTIC RULES

E.type = (E.type == float? float : T type)
E.type = T.type

T.type = float

T.type = int
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