HW6, CS769

Nathanael Fillmore

Due April 11, 2008

1 Page Rank

Question 1. After one step, the walker will be at page 2, 11, 21, or 31, each with probability 1/4.

Question 2. After one step, the walker will be at page 2, 11, 21, or 31, each with probability 0.2275 = 9/10 ∗ 1/4 + 1/10 ∗ 1/40, or at any other page, each with probability 0.0025 = 1/10 ∗ 1/40.

Question 3. The PageRank r for each page u is:

u r u r u r u r 1 0.0032 11 0.0236 21 0.0485 31 0.0486 2 0.0039 12 0.0243 22 0.0399 32 0.0399 3 0.0039 13 0.0249 23 0.0347 33 0.0345 4 0.0039 14 0.0255 24 0.0316 34 0.0312 5 0.0039 15 0.0262 25 0.0300 35 0.0292 6 0.0039 16 0.0271 26 0.0295 36 0.0282 7 0.0040 17 0.0285 27 0.0300 37 0.0279 8 0.0044 18 0.0307 28 0.0316 38 0.0283 9 0.0065 19 0.0342 29 0.0347 39 0.0294 10 0.0143 20 0.0397 30 0.0400 40 0.0157

This was computed as follows:

% P was defined earlier
b = ones(40,1)/40 % uniform distribution
alpha = 0.9
M = alpha*P + (1-alpha)*b*ones(40,1)’
[V,D] = eig(M)
r = V(:,1)
r = r/sum(r)

Question 4.

Pages 21 and 31 have the same PageRank (almost). This is because they have the same number of pages linking to them, and the linking pages are also ranked similarly. Page 11 is ranked lower. This is for two reasons: (1) Pages 21 and 31 are linked to by 1-10 as well as 20, 22 and 30, 32 respectively; page 11 is linked to by 1-10 as well as 12 (since 10 already links to it). Thus in effect page 11 has one less link than pages 21 and 31 do.

which points at 11, 21, and 31, is also page 11’s neighbor, so page 11 has one less incoming link than pages 21 and 31: pages 1–10 point to all of 11, 21, and 31; but page 10 is page 11’s neighbor, so since page 10 points at all of 11, 21, and 31, while