1. Write regular expressions for the following languages over the alphabet 3 = {a,b}:

{a} All strings that do not end with aa.
e+a+b+ (a+b)*(ab+ ba + bb)
{(b) All strings that contain an even number of b’s.
a*(ba*ba*)*
(c) All strings which do not contain the substring ba.
a*b*

2. Draw DFAs for each of the languages from question 1. None of your DFAs may contain more than 4
states.

(a)

(b}




[Page to be used for answers to Questions 2, 3 and 4

Answer to Question 2

{a) The LL(1) parsing table confains multiple entries for the pair: (S ; \OF)
The entries are: S — Da ew\.al 6 —
(b) A grammar which is unambiguous, left-factored, not left-recursive and also not LL(1} is:
s B
B —ab (sHers ace ?aé’)\\a\e,')

¢ v ac

Answer to Question 3

1. First(A) = {z,y} is correct for grammars: 2.

2. Follow(A) = {$,z} is correct for grammars: i, 2,73
3. Follow(B) = {$,z,y} is correct for grammars: 73

4, First(C) = {y} is correct for grammars: L,

5. Follow(C) = {8, x} is correct for grammars: i 2 , 2,

Answer to Question 4

1. With call-by-value and lexical scope the program prints: } O
2. With call-by-value and dynamic scope the program prints: - 9o
3. With call-by-reference and lexical scope the program prints: %<

4. With call-by-reference and dynamic scope the program prints: O
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{ b) Write the code for return (the ... in the above code). To return you must use the instruction
jr $ra (jump to the address in register $ra). Recall that the result value must be in $a0 and
the calling function pops the arguments.

(o 1w $fp 4($sp)
' addiu $sp $sp 4
jr  $ra

c) Write the code for function call. To perform the actual call use the instruction jal £ (jump
(C D) to the address of function £ and save the return address in register $ra}.

cgen( f(ei, €2, ..., en) ) =

sw $ra 0($sp) # Save the return address, since

addiu $sp $sp -4 # cgen(ei) and jal below can clobber it
cgen(el) # Eval args in order 1 -> n

sw $a0 0($sp) # Push them on stack

addiu $sp $sp -4

cgen(e2)

sw $a0 0($sp)

addiu $sp $sp -4

cgen{en)

sw $a0 0($sp)

addiu $sp $sp -4

jal f # function call

addiu $sp $sp 4+*n # Pop the arguments

1v $ra  4($sp) # Reload the saved $ra
addiu $sp $sp 4 # fix $sp
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Figure 1: Control flow graph to be used for the answers to Questions 6a and 6d.




(b) PU(Q"‘J L?Me_al - B "H.a_ \'m)(mrmw-hm,\ \t\.A ’&2’ AanB el "L«: (&)' I
'V\%c! M ,_..;j.—-;ﬁ- (;olou{"-‘; B\ e ’tﬁﬂ.& e ?O"":om{ c::.!_

'J&Q. Y(‘D:)f&-\m -'.m W\"\\C’Q~ £“J( Vo\*“ﬂ-\a\M e gzwu\&‘mmud\j

Gee.

C\’.:) As‘ (z,cj.ﬁ.sar \M&Q’_#&f&w—«% 3!6&5)&\ V4

( (er‘) E}([nar‘)
s 5z

2 <\ e Gm}w}
NS

E D
(orhtj&\) (Bjraw[oerr:j\)

e

e Hece ae 5 colous wied o, bl i diffencd Ao
’/w"“"-

( ’&L ol fmer 'lcs Qb} uJL\.UQA soedh ot Hf@*—v’@»"u iﬂf—“*“:‘ Kor Gt

(Cl) g% F(Q/V'qu jﬁ?o&a&} gl\“/‘,u "tﬂ/ux’!’, tv'./aue.ASB wﬁ’ &'-sa = {‘Qtﬁw?.a'!rd
-?-7( ’U"Q« aa G 'L'a (Q-—-)

i&) [\Jw.z we weed ovxl\] Lf? rp,j./:!:ex{ ,mg¥e,¢al ai S

Auestiod ¥ |
TL’\E_ Mmﬁ!} \w??r"g’mm’k F& oL mean ’g’-b “’%9‘{4&' " k—TJ_ i5 So M '*/@\-J \-‘u::l‘t.!‘,

'f:armu\,:; Viows ‘)\f‘ﬂ Cogmaly o & Q_‘}(QC.\..\"\‘%J SN W%Q‘Qrw\ C’—rPU; w W
"“‘*QNA-E.FOX"?& ﬁ&a‘* \MV&L&A‘




