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CS 61B Lab 15
May 7-8, 2009
Sorting Ganes

Coal: To help you practice sorting algorithms for the final exam

You MUST have a partner for this lab, unless there’'s an odd nunber of people
and you are the odd one out. You'll also need |lots of paper.

Copy the Lab 15 directory by doing the followi ng, starting fromyour hone
directory.

cp -r $naster/lab/labl5 .

In this lab, you and your partner will help each other practice the in-place
array versions of heapsort, quicksort, and quickselect. Then you will conpete
agai nst another teamfor the fastest sorting tinme.

The lab directory includes a program called G nmeYoNunber, which prints two
lists of 13 random nunbers in the range 0...99. Although the nunbers for
"Qpponent 1" and "QOpponent 2" are different, the two |lists have been scranbl ed
exactly the same way, and will require exactly the same sequence of swaps to
sort them

For now, take just the first list of nunbers and wite themin a row on a sheet
of paper. One of you should then sort the nunbers with in-place heapsort as
described in the Lecture 30 notes, while your partner watches, catches your

m st akes, and helps if you' re uncertain of the details of the algorithm

To prepare for conpetition, you should diagramthe sorting process in a
particular way: each swap of two keys is witten on a separate |line, under the
previ ous swap. For exanple, here’'s an illustration of selection sort. (Lined
paper hel ps.)

83 18 72 21 93 44 7 21

7 83
21 72
21 72
44 93
72 93

You nust wite down EVERY swap of two keys (unlike in the Lecture 30 notes,
where | did entire renoveM n() operations in one step). If you swap two
identical keys (as often happens in quicksort, and can happen in heapsort), you
nust illustrate that too. You do not have to note when a key is swapped with
itself; for instance, in the selection sort above, the 18 is swapped with
itself, but | haven’'t witten it dowm. |In each row, you are allowed to wite
down keys that haven't noved, but you don’t have to. (l've omtted themall in

the exanpl e above.) This sane fornat will be accepted on the final exam

When you’ re done, run G nmeYoNunber again and have your partner practice

i n-place heapsort. Wen you' re confident that both you and your partner
under st and heapsort, repeat the process with in-place quicksort (exactly as
described in the Lecture 31 notes) and in-place quickselect. Wen you practice
qui cksel ect, your goal is to find the nmedian key (seventh out of thirteen).

When you think you're ready to conpete, or one hour has passed (whichever cones
first), it’s tine to find another teamto vanquish...

readme

Find another teamto conpete against. (If you're the odd teamout, wait until
a ganme conpletes; the losers are required to play a second gane.) You wll
play a round of heapsort and a round of quicksort. |[|f each teamw ns one
round, you'll have a quicksel ect tiebreaker.

During each sort, either you or your partner will be the _lead_, and the other
will be the assistant. Only the lead is allowed to wite. The assistant is
all oned to speak, point out mstakes, etc., but not to hold a witing
instrunent. The lead is allowed to wite any diagrans that will help with
sorting (e.g. heaps in tree forn), in addition to the official answer.

Desi gnate one of yourselves to be the heapsort |ead, and the other to be the
qui cksort lead. (Either of you can |lead the quickselect tiebreaker; if one of
you is clearly faster, they should get the job.)

Deci de which teamis Qpponent 1 and which is Qpponent 2. To start a round of
sorting, run G mreYoNunber, which will generate one list for each team Each
teamwites down their conplete list on a sheet of paper. Then, it's up to you
whet her you want to be in eyeshot of the opposing teamor not. Performthe
sort. When you are done, yell "Sorted!".

The team that declared thensel ves sorted first is the tentative winner.

After neking this statenent, you nust immediately hand your solution to the
other team you are not allowed to wite on that paper again. The other team
may finish their solution at their leisure, then hand it to you.

The round ends with each team checking the other teamis sort for errors.

A team that has nade an error (e.g. omtting a swap of two equal keys) |oses
unl ess both teanms made an error, in which case the round nmust be repeated.
Di sputes on whether something is an error shall be adjudicated by the TA

The first teamto win two rounds (including the quickselect tiebreaker if
necessary) wins the gane. |f you |lose the gane, you nmust play a second gane
with a different teamto get full marks for the lab. Please give preference to
a teamthat hasn’t had a chance to play yet.

To get full marks for the lab, you nust either play two ganes or win one. You
are wel comre to play additional ganes, though.

One in ten billion players will be the lucky winner of a FRIENDSH P W TH
BRI TNEY SPEARS! To find out if you ve won, enter the first ten digits printed
by G mmeYoNunber into your cell phone.

Check- of f

2 points: For playing one game agai nst another team and | osing.

4 points: For playing one gane agai nst another team and wi nning, or for
pl ayi ng ganes agai nst two other teans.



