Format your pseudo code like the examples in the book like on p.7

Algorithm sieve(n)

//tell what problem is solved

//input :tell domain of inputs

//output: tell what is returned from the function

Well-commented pseudo code to implement the algorithm

Write clear and simple code

Avoid obvious inefficiencies

For 1.2 #4 assume a≠0.

1.3 #1 show your work and justify your answers

Method for sorting by comparison counting

In a Stable sort, if two values are equal in the original list they keep the same relative position to each other after sorting.

Ex. Sort 3,2,5,1,2,7

A stable sort will result in: 1,2,2,3,5,7

5 desirable properties for an algorithm

1. Time efficiency

2. Correctness

3. Space efficiency

4. Generality

5. Simplicity

Of these, correctness is most important

Then, time efficiency

Time efficiency is expressed as function of the impact size.

Some typical ways to measure impact size

1.) if input is a list, input size is n=length of list.

2.) If input is a matrix(a 2-d array of numbers), can think of the matrix as a list: input size=m*n

3.) If input is a graph: |Vertices|^2

4.) If the input is a natural number n and the problem is to test a property of the number(eg, is n prime?), the “size” of input n is the number of digits in n.

For binary digits: n=14

Next, identify the algorithm’s “basic operation” and count how many times it executes on an input of size n: calculate C(n).

Most importantly, determine how quickly C(n) increases as n-> ∞

Some important functions, slower to faster:

1,Log2(n), n, n*log2(n),2^n,n!,n^n

Math Analysis of Non-recursive Algorithms

P 62. General plan

1.Decide how to measure input size.

2.Identify algorithms “basic operation”

3.Decide whether C(n) [the count of how often the basic op’n execute] depends only on problem size (n) if not, probably just analyze worst case.

4.Express C(n), or Cworst(n), with summation notation

5.simplify to ‘closed form’ notation.(see formulas p. 470)

Algorithm findMatch(T[0…n-1], P[0…m-1])

//brute- force string matching

//input: char arrays T[0…n-1] and P[0…m-1] where 1<m<n

//

begins, or -1 if not found

int I,j

for(i=0 to n-m)

j=0

while(j<m and P[j]==T[j+i])

j++

if(j==m)

return i

return -1

1. Input is measured by the parameters, n and m.

2. Basic operation is the comparison, j<m && p[j]==T[j+i]

3. Obviously we have to consider best-case, worst-case etc.

4. Best-case: P is equal to T[0…m-1]

Cbest(n,m)=m£(-) (m)

Worst-case: Unsuccessful search with “almost-n-match” at each pt



n-m

Cworst(n,m<   ∑   (m=m+m…+m)   n-m+1 times



i=0



=m(n-m+1)



=mn-m^2+m£(-)(mn)

ex for(i=0 to n-2)


for(j=0 to n-1)



for(k=0 to j-1)




do S

n(n+1)
   2

2.1 #5

a) Let n be a positive interger

We claim that n can be represented with b=[log2n]+1 binary digits

Case 1: n = 2^k where k=0,1,2,3…

For example 16=2^4 = (10000)v2

In general, 2^k= 100…000v2 k zeros

n=2^k requires k+1 digits in binary

since logv2n=logv2 2^k, [log2n] + 1 =k+1 is correct

case 2: 2^k<n<2^k+1

for example, n=23=16+7=(10000)v2+(111)v2=10111 still just 5 digits, like 16

so when we add the bits for x to the bits for 2^k there’s no carry- still just k+1 bits for n.

try 329, which needs 3 decimal digits

[log 329]= log[100]

=[log10^2]

=2

b)[logv10 n]+1

c) because logv10(n)= logv10(2)*logv2(n)

2.2, 6b

Is b^n£(-)(a^n) for b>a?

Consider lim n->∞ b^n/a^n=lim n->∞(b/a)^n=∞ since b/a>1.

b^n grows faster

2.2 #2

a) yes, since n(n+1)/2£O(n^2)CO(n^3)

2.2 

3.

c. logvb(x^2)=2logvb(x)

logvb(x^2)£(-)(logvb(x))

Bc. (-)(n^2logn)

Because…

2nlog(n+2)^2=4nlog(n+2)£(-)(nlogn)

and (n+2)^2 log(n/2) = n^2 log(n/2)£(-)(n^2 logn)

so, (-)(nlogn)+(-)(n^2logn)£(-)(n^2 log n)

n^2.5, n^2, n, √n,n^(1/3),log(n),1

page 470 for the formulas

