UCLA Computer Science 33 (Spring 2017)

Midterm 2, 100 minutes, 100 points, open book, open notes.
Put your answers on the exam, and put your name and
student ID at the top of each page.
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la (6 minutes). Write two C functions with the following APIs:

unsigned f2u (float x); Lo

float u2f (unsigned y);
f2u(X) should yield an unsigned integer Y that has the same 32-bit
representation as X. For example, f2u(-0.1f) should yield Oxbdcccccd,
because -0.1f has a sign bit 1, an exponent field 0x7b, and a fraction
field Ox4ccced, and ((lu<<3l) | (0x7b<<23) | Ox4ccccd) == Oxbdcccccd.
The u2f function should be the reverse operation, i.e., f2u(u2f(Y)) ==
Y should be true for all unsigned values Y.
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1b (3 minutes). Does the C expressioh u2f(f2u(X)) == X yield 1 for
all float values X? If so, briefly justify why; if not, give a
counterexample.
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1lc (3 minutes). Give two unsigned values Y1 and Y2 such that
the C expression (Y1 != Y2 && u2f(Yl) == u2f(Y2)) yields 1.
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1d (4 minutes). Which of the following machine-language functions, if
any, are plausible x86-64 implementations of f2u and of u2f,
respectively?

— -
zzi) Ax/movl %edi, -4(%rsp) D: pxoc\\\\\\::mme, %xmmo
movss -4(%rsp), S%xmm@ movl di, %edi

cvtsi2ssq %rdi, %xmm@

ret

ret
B:/mov di, 4(%rsp) RV ( X
movss 4(%r %Xmmo E: $5251q %xmmO, Srax
et . ret
C: /Movss %xmm@, -4(%rsp F: movd %xmm@, %eax) {2y
movl -4(%rsp), %eax ret
et =
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le (9 minutes). For each machine-language function (A)-(F) that is
not a valid implementation of either u2f or f2u, explain why not. If
there is some other C-language function that the machine-language
function is a valid implementation of, give such a function; if not,

explain why not. -/f;;
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