CaH 11Uk Elementa of Compating. Instructor: Jim Aspnes

Midterm Exam

Waork alone. Do not e any notes or ook, You have approcimately 75

minutes to complete this exam.
Please write vour answers on the escam. More paper s available if you meed

it. Please put your name at the top of cach page.

1. Find the running time (20 points)

Belowr is an alporithm for testing if an array a with n clements containg three
clements =, o, amnd =z with = + y = =z Classify ite minning time in big-8 terma.

for 1 <- 1 to n do
for j <— 1 to n do

for k <£- 1 to n do
if alil+aljl=alk] then
return YES
return NO



2. A simple program (20 points)

Below is a program written in the Random Access Languape used in HWL
To refresh vour memory, a succinet description of this lanpuagre i given in the
Appendix at the end of this exam. Assume that the memory initially contains
the value 1 in all locations. Show the contents of locations (0 throngh 10 when
the program halts.

: LDA @
: ADD @
: STA O
: ADD @
: STA O
+ ST1I O
SUB 10
: JHZ 9
: JHP 4
: HLT
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3. Binary numbers (20 points)

For each of the following decimal nombers, write it as a four-bit binary momber
in two's complement notation, or explain why doing g0 is not possibbe.
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