
SIXTH QUIZ
You have 15 minutes from the start of class to complete this quiz.  Give partial answers if you can’t give com-
plete ones.  Read the questions with care; work with deliberate speed.  Don’t give us more than we ask for.  
The usual instructions apply.  Good luck!

Problem 1  (10 points)

Below is a relevance tree for pizzas.  Fill in the six blanks to calculate the ratings of each alternative.  Showing 
your work might increase your chances of getting partial credit if your arithmetic is wrong.

Orerall relevance
of each node:   ______  ______    ______      ______

Fratello’s         4           8                   10   2  ________

Sorella’s         6           4                   8   8  ________

            Ratings of
            alternatives

(a)  (8 points)  Fill in the six blanks to calculate the ratings of each alternative.  Showing your work might in-
crease your chances of getting partial credit if your arithmetic is wrong.  Finally, according to this relevance 
tree, which pizza should you choose? 
Overall relevance of each node:  25%, 25%, 30%, 20% [1 point, 1 point, 1/2 point, 1/2 point]
Ratings of Alternatives: 
F:  4*.25 + 8*.25 + 10*.3 + 2*.2 = 1 + 2 + 3 + .4 = 6.4 [2 points]
S:  6*.25 + 4*.25 + 8*.3 + 8*.2 = 1.5 + 1 + 2.4 + 1.6 = 6.5 [2 points]
Choose Sorella’s (or whichever one comes up with the highest rating):  [1 point]
Deduct almost nothing for incorrect arithmetic, assuming the setup is correct.
(b)  (1 point)  Which of the two pizzas costs less?

Fratello’s:  The higher score is better (meaning, in this case, a lower price)

(c)  (1 point)  Which of the two pizzas has the faster delivery time?  Sorella’s (again, higher score is better, 
which in this case means faster delivery)

Pizza

Toppings   50% Cost   30% 20%   Delivery time

Flavor   50% Variety   50%
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Problem 2  (4 points)  

You run a customer support center where operators receive calls from customers.  The customer requests fall 
into three categories:  returning purchased merchandise (“returns”), technical support (“support”), and general 
information (“info”).  Of all the calls, 25% are returns (which take an average of 4 minutes each), 50% are info 
(which take 2 minutes each), and 25% are support (which take 12 minutes each).  What’s the expected length 
of a customer call (i.e., the expected value of the length of a call, counting all categories)?

4*.25 +2*.5 + 12*.25 = 1 + 1 + 3 = 5 minutes

 

Problem 3  (8 points)

In class we discussed the “software crisis.”

(a)  (2 points)  In just a few words, what is the “software crisis”?

The observation that software projects often take longer than expected and cost more, often fail en-
tirely, and almost invariably produce results that still have bugs.  Most any answer that indicates that 
software isn’t perfect or predictable should be okay.

(b)  (2 points)  We covered three different approaches to “solving” the crisis; list two of them.

Structured (“gotoless”) programming, N-version programming (“design diversity”), and formal verifica-
tion (program proofs).  They don’t have to get the names exactly right, but their answer should be clear 
enough that we can tell which approach they’re referring to.

(c)  Pick one of the two approaches you listed above, and write its name here:

(c.1)  (2 points)  In one brief English sentence, describe the approach you just listed.

See the table on the next page for descriptions.  They don’t have to be as complete as what’s shown 
there.

(c.2)  (2 points)  In one brief English sentence, give a reason why this approach did not (completely) solve the 
software crisis (other than “It was too time-consuming and expensive”).

See the table on the next page.  Again, they only have to list one reason here.

Problem 4  (3 points)

If “easy to implement” means that you can use only the existing conventional methods a data structure pro-
vides, is each of the following true or false?  1 point each

(a)  Using a dequeue (double-ended queue), it’s easy to implement a stack.  True

(b)  Using a queue (first-in, first-out), it’s easy to implement a stack.  False

(c)  Using a stack, it’s easy to implement a priority queue.  False
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KEY to Problem 3:

Brief definition or descrip-
tion

One reason why it didn’t 
“solve” the software crisis 
(other than “It’s too expen-
sive and time-consuming”).

One situation where this ap-
proach is appropriate or use-
ful today, or one useful con-
cept or technique that this 
approach produced.

Struc-
tured 
(“go-
toless”) 
pro-
gram-
ming

N-
version 
pro-
gram-
ming 
(“design 
diver-
sity”)

Formal 
verifica-
tion 
(program 
proofs)

Avoid unrestricted, undisci-
plined use of goto state-
ments; every portion of 
code has a single entry and 
single exit.

There’s nothing wrong with 
it—essentially all high-level 
language programming to-
day is “structured” in this 
sense.  But it’s not enough.  
Software is still hard, still 
unpredictable to develop, 
still buggy.

It’s useful (and applied) eve-
rywhere (except maybe in 
machine-level programming, 
but even there you’d want to 
make your code modular).  
Modern languages have 
break, while, recursion, ex-
ceptions; don’t need GOTO.

Multiple, independent 
teams design solutions, 
which are run in parallel 
with “voting” on the ulti-
mate result (if they don’t 
all agree).  Based on the 
idea of redundant hardware 
in spacecraft.

Hardware redundancy pre-
vents against random fail-
ures, not design failures.  
But software errors are all 
design failures, and people 
(no matter how “independ-
ently” they work) tend to 
overlook the SAME kinds of 
things.

Not too much here, really.  I’d 
like to hear what people 
suggest, if anything.

Use rules of mathematical 
logic to prove that the code 
meets its specs, i.e., that 
the precondition, “pushed” 
through the code according 
to specified rules, matches 
the postcondition.

Restating specs in formal 
terms is hard and also 
error-prone.  There’s no 
community to review the 
proofs (as there is in math); 
nobody cares, and SW pro-
ducers don’t want to make 
source code public.

In critical code (OS kernels, 
air traffic control) it might 
be worth the cost.  Gives 
more confidence (if not cer-
tainty) from examining 
problem differently.  Ideas of 
loop invariants, 1-entry 1-
exit code, came from this.
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