Qi’Anne Knox 

@02598612

Fundamentals of Algorithms Fall 2010 HW 7
  DUE: November 15, 2010, 8 am
1. After realizing that his previous messages were so easily broken Darth Tacuma finally decides to adopt RSA. Believing that his messages are now completely secure he confidently publishes his public key of n=988027, e=7 and makes it available to all and sundry. An intrepid lieutenant of Darth Tacuma sends him the following message from Washington, DC which is intercepted by the relevant authorities. They assign you the task of breaking the code:

Black ( Encrypted Text

Red ( Decryption in Numbers (c = md mod n)
Blue ( Decryption in Words 
680139 631319 78125 680139 1 631319 1 505035 830861 918731 682642 695331  
16 18 5 16 1 18 1 20 9 15 14 19

PREPARATIONS
682642 78125 1 631319 262836 472846  
14 5 1 18 12 25

NEARLY
2187 918731 502816 680139 262836 78125 505035 78125 
3 15 13 16 12 5 20 5 

COMPLETE
2187 918731 682642 307468 903347 78125 631319 830861 682642 823543  

3 15 14 17 21 5 18 9 14 7

CONQUERING

1 502816 78125 631319 830861 2187 1  

1 13 5 18 9 3 1

AMERICA 

84405 830861 262836 262836  

23 9 12 12 

WILL

128 78125  

2 5

BE

680139 830861 78125 2187 78125  

16 9 5 3 5

PIECE

918731 279936  

15 6 

OF 
2187 1 714658 78125 

3 1 11 5

CAKE

505035 918731 502816 918731 631319 631319 918731 84405  

20 15 13 15 18 18 15 23

TOMORROW
472846 918731 903347  

25 15 21

YOU

695331 262836 78125 78125 680139  

19 12 5 5 16

SLEEP

830861 682642  

9 14

IN

262836 830861 682642 2187 918731 262836 682642  

12 9 14 3 15 12 14

LINCOLN

128 78125 16384 631319 918731 918731 502816 

2 5 4 18 15 15 13

BEDROOM

16384 918731  

4 15

DO

682642 918731 505035  

14 15 20

NOT

279936 918731 631319 823543 78125 505035  

6 15 18 7 5 20

FORGET

680139 631319 918731 502816 830861 695331 78125  

16 18 15 13 9 19 5

PROMISE

505035 918731  

20 15

TO

502816 1 714658 78125  
13 1 11 5

MAKE

502816 78125  

13 5

ME

502816 1 472846 918731 631319  
13 1 25 15 18
MAYOR

918731 279936 

15 6

OF

16384 2187 

4 3

DC

472846 918731 903347 631319  

25 15 21 18

YOUR

121098 903347 502816 128 262836 78125  

8 21 13 2 12 5

HUMBLE

1 682642 16384   

1 14 4

AND

918731 128 78125 16384 830861 78125 682642 505035  

15 2 5 4 9 5 14 20

OBEDIENT
695331 78125 631319 577740 1 682642 505035 

19 5 18 22 1 14 20

SERVANT

505035 918731 682642 830861 307468 903347 78125  

20 15 14 9 17 21 5

TONIQUE

502816 78125 631319 78125 262836 262836

13 5 18 5 12 12
MERELL
2. Find counter examples to the following bin packing heuristics. For each counter example show the heuristic solution and the optimal solution.

(a) Sharnay’s algorithm (email Sharnay if you forgot it!)

0.5
0.5
0.3
0.2
0.2
0.2


Heuristic solution:

	0.5

0.2

0.2
	0.5

0.2
	0.3



Optimal solution:


	0.5

0.3

0.2
	0.5

0.2

0.2


(b) First Fit

0.2
0.5
0.5
0.3
0.7
0.8



Heuristic solution:

	0.2

0.5


	0.5

0.3
	0.7
	08



Optimal solution:

	0.5

0.5
	0.7

0.3
	0.8

0.2


(c) First Fit Decreasing

0.5
0.3
0.3
0.3
0.25
0.25



Heuristic solution:

	0.5

0.3
	0.3

0.3

0.25
	0.25





Optimal solution:

	0.5

0.25

0.25
	0.3

0.3

0.3


(d) Last Fit

0.2
0.5
0.5
0.3
0.7
0.8


Heuristic solution:

	0.8
	0.7

	0.5

0.3
	0.2

0.5



Optimal solution:

	0.5

0.5
	0.7

0.3
	0.8

0.2


(e) Next Fit

0.1
0.4
0.6
0.2
0.8
0.6
0.7


Heuristic solution:

	0.1

0.4
	0.6

0.2


	0.8
	0.7



Optimal solution:

	0.6

0.4
	0.8

0.2
	0.7

0.1


(f) Worst Fit

0.5
0.4
0.2
0.7
0.1
0.3
0.8 


Heuristic solution:

	0.5

0.4


	0.2

0.7

0.1


	0.3
	0.8



Optimal solution:

	0.5

0.4

0.1
	0.7

0.3


	0.8

0.2


(g) Almost Worst Fit

0.9
0.8
0.7
0.2
0.1
0.3


Heuristic solution:

	0.9
	0.8

0.1
	0.7

0.2
	0.3



Optimal solution:

	0.9

0.1
	0.8

0.2
	0.7

0.3


(h) Best Fit

0.2
 0.4 
0.7 
0.5 
0.8
 0.3 
0.1


Heuristic solution:

	0.2

0.4

0.3

0.1
	0.7


	0.5


	0.8



Optimal solution:

	0.7

0.3
	0.5

0.4

0.1
	0.8

0.2


3. An algorithm takes 0.5 ms for input size 100. How long will it take for input size 500 if the running time is the following? 
(a) O(n)
n = 100 for 0.5 ms 

n = 200 for 1.0 ms 

n = 300 for 1.5 ms

n = 400 for 2.0 ms

n = 500 for 2.5 ms 

OR

0.5 ms x 5 = 2.5 ms because 100 x 5 = 500

   (b) O(n lg n)


For O(n), 0.5 ms x 5 = 2.5 ms because 100 x 5 = 500


Thus, O(n) x log25 = 2.5 ms x 2.32 =  5.8 ms

OR


Using NATURAL LOGARITHM,


O(n) x log 5 = 2.5 ms x 1.61 = 4.02 ms

Using the BASE 10 ALGORITHM, 


O(n) x log105 = 2.5 ms x 2.32 =  1.75 ms

(c) O(n2)


0.5 ms x 52  = 12.5 ms

(d) O(n3)
0.5 ms x 53  = 62.5 ms
