CS 131 Midterm
1

TOTAL POINTS

78 / 100

QUESTION 1 unreasonable (This is because general solution is

easily possible)
camp typess pts ,
- 8 pts Incomplete solution/ gave 2xn or 2x3

1.112 /12 solution with no explanation
+ 0 pts Blank/ All wrong - 9 pts Only gave pseudo code/ explanation on how
v + 1 pts x correct in first to solve. i.e incomplete solution.
v + 1 pts f correct in first - 9 pts Mostly incorrect
v + 1 pts q correct - 12 pts Wrong
v + 1 pts s correct - 12 pts No answer
v + 1 pts b correct
v + 1 pts a correct 2.22/2
v + 1 pts p correct - 0.5 pts minor mistake
v + 1 pts c correct - 1 pts 1 of input or output type is wrong
+ 1 pts Insufficient explanation - 1.5 pts Mostly incorrect
+ 2 pts Explanations partly correct. - 1.5 pts Not in ocaml format
+ 3 pts Explanations mostly correct. Minor issues - 2 Pts Wrong
v + 4 pts All explanations correct - 2 pts No answer
v - 0 pts Correct
1.22 /3
+ 1 pts Correct reasoning for fun 2.30/4
v + 1 pts Correct Reasoning for (*.) - 0 pts Correct; Input is 'a list list but not a matrix
v + 1 pts Correct reasoning for *. - 2 pts example not complete
+ 0 pts No correct answer v -4 pts Wrong
- 4 pts No answer
QUESTION 2

Matrix transpose with list of lists ~ QUETION3 _
Matrix transpose with tuple or tuples

2.112 /12 pts
v - 0 pts Correct
- 1 pts Very small syntax mistakes 3.110/12
- 2 pts Minor mistakes in logic - 0 pts Correct
- 2 pts Minor mistake in syntax - 12 pts Incorrect
- 4 pts On the right track but missing few things/ ~ 6 pts Partly correct
some things wrong v/ - 2 pts Minor problems
- 6 pts Partially correct - 9 pts Mostly incorrect

- 8 pts Explanation for no general solution is - 3 pts Small mistakes



- 9 pts Some right ideas - 5 pts Partially correct code |l

- 10 pts Mostly incorrect - 7 pts Partially incorrect code: I
- 1 pts Minor mistakes - 9 pts Code only iterates over rules
- 4 pts Need better reasoning for why general case- 7 pts Incomplete code : |
not possible - 9 pts Incomplete code: Il
- 2 pts Explanation unclear - 11 pts Incomplete code: lli
- 2 pts Minor problems with explanation @ problematic test_LOR function, which only
- 6 pts Explanation for general case missing returns true.

- 3 pts Needs better explanation for why general
case not possible
- 4 pts Problems with explanation

4.23/5
- 0 pts Correct
- 5 pts Empty
- 1 pts No example |
- 2 pts No example Il
- 3 pts No example lll
- 3 pts No explaination
v - 2 pts Incorrect answer, but with some justificati
- 4 pts incorrect answer and justification
- 2 pts Correct answer & Incorrect argument

3.22/2
v - 0 pts Correct
- 2 pts Incorrect
- 1 pts Partly correct
- 1.5 pts Mostly incorrect
- 0.5 pts Minor mistakes
- 1.5 pts Some right ideas

3.34/4 - 5 pts Incorrect answer no justification

v - 0 pts Correct
- 4 pts Incorrect
- 2 pts Partly correct
- 1 pts Minor mistakes

4.310/10
v - 0 pts Correct. Well Done!
- 2 pts No Optimization. Represent using only Expr.

) - 1 pts Incorrect rule
- 1 pts Needs more explanation

- 2 pts Needs better explanation
- 3 pts Missing explanation
- 3 pts Mostly incorrect

- 2 pts Incorrect rules

- 10 pts Unattempted

- 5 pts Ops, Op missing

- 1 pts Click here to replace this description.

- 4 pts Incorrect rules

el - 1 pts Incorrect optimization

Grammazr7 pts - 9 pts wrong

- 1 pts Merge into expr

- 1 pts Summarized poorly

- 12 pts Empty - 7 pts Wrong

- 1 pts Missing rec keyword when defining recursive 1 pts Represent using only Expr. More optimization
required.

- 0 pts Click here to replace this description.
- 3 pts incorrect rules

4.19/12
- 0 pts Correct

funcs

- 2 pts use of any functions in the OCaml standard
lib is not allowed o
- 1 pts Wrong return type - 5 pts missing rules

v - 3 pts Partially correct code | - 3 pts Incomplete



- 8 pts wrong 7Java design questios/ 12

- 5 pts Incorrect representation + 0 pts Black answer/ Fully incorrect/ No
explanation
QUESTION 5 + 2 pts Significantly insufficient argument
5java/ocaml Subtypiag 4 + 4 pts Insufficient arguments/ not completely in
- 0 pts Correct right direction
- 4 pts Unattempted v + 6 pts Correct answer/Arguments not
v - 1 pts No mention of Generics. developed/Incorrect answer/ Arguments developed
- 1 pts Wrong example. in sort of right direction.
List <Integer> is a subtype of List <?>, Collection + 8 pts Correct answer. Arguments somewhat
<Integer> developed/ not fully correct.
- 4 pts Wrong + 10 pts Correct answer. Argumentsmostly
- 1 pts Unclear argument developed.
- 1 pts example missing. + 12 pts Correct answer. Arguments correct and

- 1 pts Incorrect statement: Integer is not primiticempletely developed.

- 1 pts Integer IS a subtype of Object. Wrong
statement.

- 1 pts Incomplete argument

- 1 pts Partially correct argument

- 1 pts Missing explanation

- 1 pts Click here to replace this description.

- 3.5 pts Incomplete

- 1 pts Integer is not an instance of Object, it is a
subtype

- 2 pts missing explanation

QUESTION 6
6 C subtype for Noretusn 6
- 0 pts Correct
- 6 pts Unattempted
v - 3 pts Correct ans: No_return is a subtype
- 6 pts Wrong
- 4 pts unclear argument
- 2 pts Partially correct
- 5 pts Doesn't make sense
- 4 pts Incorrect
- 1 pts Better explanation required.
- 2 pts Better explaination required
- 5 pts Missing explanation
- 0 pts Click here to replace this description.

QUESTION 7
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UCLA Computer Science 131 (spring 2019) midterm

100 minutes total, open book, open notes,

No computer or any other automatic device. Write answers on test.
Please be brief; excessively long answers will be penalized.

la (12 minutes). For each of the following OCaml function definitions,
give the type of the function and explain in words what the function

» does, from the caller’s point of view. Assume the usual environment
where ‘*.’ means ‘float’ multiplication as in (3.0 *. 4.0), and where
‘sin’ means the ‘float’ trigonometric function as in (sin 1.5).
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("o N -

the , foetin bibes @ Quchion £ anch e srgutnt X wnd e tveg Mg vale o callny  te Lol
wﬁ e Q'"f’v"“‘@%‘hi @39’5’{1 5"% whith  ave X M

let s =q ( *. )

j\\\@cﬁ - -Ql&@ﬁ'

“H\é Q‘Jm&}%bw bo& QQH&@&{' "gufw o éz "’.fé:sié’ %‘“EA bes & {:Zoaf‘ .f;%wg/( rg}tm%;(ﬂg {*’{,{ {-\[mdn “’éﬁi
of %e{ﬂg‘/@md’
let pabx=a (b x)

i } i \

<‘&1~7 '\o>~——7 <C — ‘Q\ — (o — 10

"\"\"\\‘) &:\“0*\'“\_ '\’o\&&% fwn \Qmo‘grl)‘ﬂ"«\g “% C\WQ'( k’ ‘3““} Gy cwgm»ew\-k\ % c;mﬁ,{ ve foims 7;'{"& C‘“vfﬁit%‘i‘ﬁ
ot Hote Ywo i;wwf“% vow 5
let ¢ = p s sin | $fem (=) = [8w(s))

Lloat —  Clodt

“y\\\‘, -Q—u\«ﬁ;&\’“« 1 « Lwc(eaf( -Q:z\g“‘rgm '\’Lw} Yubes aw g ugmt- é“‘-"ﬁ LI %J \pt’{t?’ cam(w“&"é

Bs  gm cowd Yen 5 Uarts R

1b (3 minutes). In la, why does s’s definition use ‘( *. )’ and not
€ (fun x y -> X *. y)’ or ‘(*.)’ or simply ‘*.’7?
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2. Recall that the transpose of an MxN matrix A is an NxM matrix B
such that A[i][j] = B[jl[i] for 0<isM, Osj=N.

11 2a (12 minutes). Suppose we represent a matrix of items as a list of
list of items. Write a function loltp that does list-of-list

transposition, that is, it takes a list of list of values that . b ¢ .

represents a matrix A, and returns a list of list of values that A ¢ <

represents the transpose of A. For example, (loltp Yo
/g[uan;nbu;ucul;[uduA;nen;ufn]]) returns g 2

/ [["a";"d"];["b";"e"];["c";"f"]1]. If you cannot reasonably solve the
f problem in general, make sure that it at least succeeds on a 2x3 test
case such as in the example given, and explain why a more-general

/ . .
/ solution is not reasonable. }¥ lilte = Rancthion
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74 2b (2 minutes). What is\the type of your loltp function?
ii}x %ib&?’ gg;“‘{ —7  a oy %{ﬁ

25 2¢ (4 minutes). Give an example value that you can pass to loltp that
0Caml’s type checking will accept but will cause a runtime error; or
explain why no such value is possible.
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3a (12 minutes). Suppose we instead represent a matrix of items in
OCaml as a tuple of tuple of items. Write a function tottp that does
tuple-of-tuple transposition; that is, it acts like loltp except it
operates on the tuple-of-tuple representation. For example, (tottp
((llall,llbll,llcll)'("dII'HeIl'Ilfll)) r.e-turns (("a","d"),("b"’"e"),("C"’"f")).

Again, if you cannot reasonably solve the problem in general, make o 1
sure that it at least succeeds on a 2x3 test case such as in the L ;
example given, and explain why a more-general solution is not ‘
reasonable. S¥aﬁﬂ' sdifdod Lar 2" o o
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3b (2 minutes). What is the type of your‘fottp fgnction?
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3¢ (4 minutes). Give an example value that you can pass to your tottp
function that OCaml’s type checking will accept but will cause a
runtime error; or explain why no such value is possible.
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4. Given a grammar, a nonterminal symbol is called “nullable” if a

valid parse tree rooted at the symbol contains_no terminal symbols
For example, consider the following Homework 1 style grammar:

let nullg =
[HEXprII , [Tll 1] ; NIIEXprII ; Tll ) ll] ; .
"Expr", [N"Expr"; N"Ops"; N"Expr"];
IIEXprII' [TIIIDII];
llopsll, [N“Op"; NlloplI];
llopsll’ [NIIOpII; N”Op"; NIIOpSII];
Ilopll . [TII+II] ;
"0p", [1;
llopll , [TII*II]]

In this grammar, the nonterminal “Op" is nullable because it can
produce the empty list immediately in the second-to-last rule, and the
nonterminal "Ops" is nullable because it can produce two "Op"

nonterminals, each of which can produce the empty list. However,
"Expr" is not nullable.

67 4a (12 minutes). Write an 0Caml function (nullables G) that returns the

set of nullable nonterminals in the grammar G, representing the set as
a list. The members of the returned list can be in any order and the
list can contain duplicates. For examples, (nullables nullg) might
return ["Ops";"0p"]. Your function can assume the functions (subset A
B), (equal _sets A B), (set_union A B), (set_intersection A B),

(set_diff A B), and (computed_fixed_point EQ F X) that were assigned

in Homework 1. However, your function should not use any functions in
the 0OCaml standard library. You can write auxiliary functions to help

implement your function. @ Lot ac o ol o g ot = \ e valdes G o=
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4b (5 minutes). If you translate ‘nullg’ to Homework 2 style, will
(¢ it cause the corresponding matcher to loop in some cases? If so,

give an example of how the matcher would loop; if not, explain why not.
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7¢ 4c (10 minutes). Convert ‘nullg’ to a syntax diagram that is as simple
as possible.
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5 (4 minutes). In OCaml, ‘int list’ is a subtype of ‘'a list’.

‘ﬁZ/ However, in Java, ‘List<Integer>’ is not a subtype of ‘List<Object>’.
Explain the seeming discrepancy, and give some other List type that
‘List<Integer>’ *is* a subtype of in Java. :
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¢ 6 (6 minutes). 1In C, the _Noreturn keyword marks functions that do
not return; for example, the ‘exit’ function is declared this way:

o

_Noreturn void exit(int);

because it accepts an integer argument and never returns. Compilers
can optimize calls to _Noreturn functions, e.g., by generating code
that does not bother to save the call’s return address (because the
return address is never used).

Is a function type containing the _Noreturn keyword a subtype of the
same function type without _Noreturn? Or vice versa? Or neither?
Briefly explain.
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7 (12 minutes). The Java designers were willing to give up some
performance in exchange for reproducible results. For example,
although C allows a compiler to evaluate a call’s arguments in any
order, Java requires the compiler to evaluate them left-to-right.
Java's rule prevents some optimizations but means that code is more
likely to yield the same results on different platforms. A Java
compiler is still allowed to execute the arguments out of order for
speed, so long as the user can’t tell the difference.

- A significant reliability problem in Java comes from race conditions

in multithreaded programs. Couldn’t the Java designers have traded
performance in exchange for avoiding race conditions? That is,
couldn’t the Java designers have said that a Java compiler must
evaluate multithreaded code as if the first runnable thread is the
only running thread? (By “first” I mean the earliest-created thread.)
As before, the Java compiler would still be allowed to execute code in
parallel for speed, so long as the user can’'t tell the difference
other than in performance.

If this idea is impossible, explain why that is so. Or if it is
possible but impractical, explain why. Or if it is a reasonably
practical suggestion, give a good reason why the Java designers did
not take the suggestion. .
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