Chapter 1  Introduction

1.1 A computation model A is said to be more powerful than another model B if for any problem P, the time required for solving it on A is always no more than that on B. 
(a) Please rank the powerfulness of the following computation models: SIMD, MIMD. Give your reasons.
(b) Please rank the powerfulness of the following computation models: SIMD CREW, SIMD EREW, SIMD CRCW, hypercube network. Give your reasons.
Chapter 2  Selection

2.1 A tree-connected computer with n leaves stores one integer of a set S per leaf. For a given k, 
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, design an algorithm that runs on this computer and selects the kth smallest element of S.

Chapter 3  Merging

3.1 The odd-even merging network described in the lecture note requires the two input sequences to be of equal length n. Modify that network so it becomes an (r,s)-merging network, where r is not necessarily equal to s.

Chapter 4  Sorting

4.1 The mesh of trees consists of 
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 processors placed in a square array with n rows and n columns. The processors in each row are interconnected to form a complete binary tree. The processors in each column are interconnected similarly. The tree interconnections are the only links among the processors. Design an algorithm to sort a set of n elements in O( log n) time on the mesh of trees.

4.2 The n elements of a sequence are input to an 
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 mesh-connected SIMD computer, one element per processor. It is required to sort this sequence in row-major order. Derive a lower bound on the running time to solve this problem.

4.3 Design an algorithm for sorting by enumeration on the CREW PRAM model. The algorithm should use 
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 processors and run in O(log n) time.

Chapter 5  Searching

5.1 A binary sequence of length n consisting of 0’s followed by a string of 1’s is given. It is required to find the length of the string of 0’s using an EREW SIMD computer with N processors, 
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 Show that this can be done in O(log(n/N)) time.

Chapter 6  Generating Permutations and Combinations

6.1 A sequence [

,

....,

] is called a special sequence of order n if it satisfies the following conditions.
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For example, [1,3,5] and [2,2,5] are special sequences of order 3. However, [1,2,6] is not a special sequence of order 3 because the sum of the first two elements is less than

. For a given n, we can list all special sequences of length

in lexicographic order. That is, [

,

....,

] appears before[

,

,…,

] if, for some 
[image: image6.wmf]n

j

£

£

1

,
[image: image7.wmf]i

i

b

a

=

 for i=1,2,…, 
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 We can also rank all special sequences of length n, with the first sequence ranked as 1. For example, all special sequences of length 3 in lexicographic order are as follows:

1 3 5

1 4 4

2 2 5

2 3 4

3 3 3

And, [1,3,5] has rank 1, [1,4,4] has rank 2, [3,3,3] has rank 5. Some of the special sequences of order 5 are given as follows:

1 3 5 7 9

1 3 5 8 8

1 3 6 6 9

1 3 6 7 8

1 3 7 7 7

1 4 4 7 9

1 4 4 8 8

1 4 5 6 9

1 4 5 7 8

1 4 6 6 8

1 4 6 7 7

1 5 5 5 9

1 5 5 6 8

1 5 5 7 7

1 5 6 6 7

1 6 6 6 6

2 2 5 7 9

2 2 5 8 8

2 2 6 6 9

2 2 6 7 8

 ...

3 4 5 6 7

3 4 6 6 6

3 5 5 5 7

3 5 5 6 6

4 4 4 4 9

4 4 4 5 8

4 4 4 6 7

4 4 5 5 7

4 4 5 6 6

4 5 5 5 6

5 5 5 5 5

And the total number of special sequences of order 5 is 59.

(a) How do you calculate the total number of special sequences of order n, 
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(b) For given n and k, design an algorithm to generate the special sequence of order n with rank k. In other words, you have to derive the mapping method between special sequences and ranks.

Chapter 7  Matrix Operations

7.1 An n-dimensional hypercube with 
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 is given. Each processor 
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 holds one data element 
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. Show that each of the following operations can be done in O(log m) time.

(a) Broadcast 
[image: image15.wmf]0

x

 to 
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(b) Replace 
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Chapter 9  Fourier Transforms

9.1 The FFT can be applied to calculate polynomial multiplication. Please use the FFT method to multiply the two polynomials 
[image: image19.wmf]3

1

)

(

x

x

x

f

-

+

=

 and 
[image: image20.wmf]2

3

2

)

(

x

x

x

g

+

-

=

.

_1047202637.unknown

_1047207913.unknown

_1047210038.unknown

_1047210263.unknown

_1047210328.unknown

_1048348773.unknown

_1048348826.unknown

_1047210315.unknown

_1047210139.unknown

_1047210176.unknown

_1047209996.unknown

_1047208362.unknown

_1047205417.unknown

_1047207644.unknown

_1047207834.unknown

_1047207596.unknown

_1047204044.unknown

_1047204466.unknown

_1047203647.unknown

_910787429.unknown

_910787693.unknown

_910788450.unknown

_910789596.unknown

_910790234.unknown

_910790290.unknown

_910788451.unknown

_910787958.unknown

_910788345.unknown

_910788449.unknown

_910787757.unknown

_910787577.unknown

_910787653.unknown

_910787557.unknown

_910786525.unknown

_910787166.unknown

_910787409.unknown

_910786526.unknown

_910786225.unknown

_910786255.unknown

_910786524.unknown

_910786108.unknown

