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MA/CSSE 473 
Day 21

Subset Generation

More Decrease and 

Conquer 

Algorithms

MA/CSSE 473 Day 21

• HW 8 is due Friday.

• HW 9  is due Tuesday.  Its  "late day" period will 
extend until Friday at noon.

• Don't forget the Convex Hull implementation 
problem.  It is due 24 days after I assigned it (October 
21) , and 10 of those days have already passed.

• HW 10 due Tuesday, Oct 19

• HW 11 Due Friday, Oct 22.

• Student Questions

• Exam discussion

• Subset Generation

• More Decrease and Conquer algorithms
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Exam 1 Discussion

• Exam was a little bit long.

– No one turned it in more than 2 minutes early

– My remedy: I used 85 as the max score in the ANGEL 

gradebook

– So your score is taken as a percentage of 85.

– For example, 70 points counts as 82.35%

• Grader has not finished grading HW 7.

• If HW7 grading is finished by tomorrow, midterm 

grades will be based on HW1-7 + Trominoes, 

Exam1, and ICQs.

My grade scale approach

• Give many challenging and interesting 

problems, and adjust the grading scale 

accordingly:
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Rose Grading  Philosophy

• From http://www.rose-

hulman.edu/academicpolicies/#grades :

– Thorough competence to do excellent work in the 

field is required for the grades of "B" and "B+" 

which will not be given for mere compliance with 

the minimum essential standards of the course.

Exam 1, problem 4a
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Exam 1, problem 4b-d

Exam 1, problem 5a
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Exam 1, problem 5b

Exam 1, problem 6
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Exam 1, problem 8

Partial credit: :  2 points if you said n5 or n7.

Interesting note:  This is the only problem that I re-used, unchanged, 
from the Fall 2008 Exam 1 that I emailed to everyone out on Monday.      

Surprisingly, of all the problems on the exam, the one you got to see 
beforehand is the one whose overall percentage score was lowest.

Questions on any other problems?
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BACK TO GENERATION OF 

COMBINATORIAL OBJECTS

Subsets of a set

Generate All Subsets of a Set

• Sample Application:

– Solve the knapsack problem

– In the brute force approach, we try all subsets

• If A is a set, the set of all subsets is called the 

power set of A, and often denoted 2A

• If A is finite, then 

• Thus we know how many subsets we need to 

generate.

||
22

AA
=
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Generate all Subsets of {a0, …, an-1}

• Decrease by one:

• Generate Sn-1, the collection of the 2n-1 subsets 
of  {a0, …, an-2}

• Then Sn = Sn-1 ∪ { s ∪ {an-1} : s∈Sn-1}

• You'll do details of this in the homework.

• Another approach:

– Each subset of {a0, …, an-1} corresponds to a bit 
string of length n, where the ith bit is 1 iff ai is in the 
subset

Another approach:
• Each subset of {a0, …, an-1} corresponds to an 

bit string of length n, where the ith bit is 1 if 

and only if ai is in the subset
def allSubsets(s):

n = len(s)

subsets=[]

for i in range(2**n):

subset = []

current = i

for j in range (n):

if current % 2 == 1:

subset += [s[j]]

current /= 2

subsets += [subset]

return subsets

Output:

[[], [0],[1], 

[0, 1], [2], 

[0, 2], 

[1, 2], 

[0, 1, 2]]
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Gray Code
• Named for Frank Gray

• An ordering of the 2n n-bit binary codes such that 
any two consecutive codes differ in only one bit

• Example: 
000, 010, 011, 001, 101, 111, 110, 100

• Note also that only one bit changes between the 
last code and the first code.

• A Gray code can be represented by its transition 
sequence: which bit changes each time
In above example: 1, 0, 1, 2, 1, 0, 1

• In terms of subsets, the transition sequence tells 
which element to add or remove from one subset 
to get the next subset

Q1

Generating a Transition Sequence

• Binary Reflected (Gray) Code

• T1 = 0

• Tn+1 = Tn , n, Tn
reversed

• What are T2, T3, T4

• Show that Tn is always a palindrome and   that 

Tn+1 = Tn , n,  Tn

Q2-3

Q2 should say, "Show the transition sequence for …"


