Homework 2 Solution Reference

1. (2.15).
The surface area in terms of V(d) and A(d):
area = A(d — 1) -r¥t + hA(d — 2) - r?72
volume = r?V (d) + hA(d — 1) - 41

2. (2.16).(The answer is just as a reference. It may be incorrect.)

Volume=V(d) x 2% = j;;g) = ?”)2 2 ~ Wf%zd — (813
when radius is r, the volume should be:

volume = (47;”3)2 = ln(volume) ¢(In(47re) — In(d))
only when In(4wre) — In(d) = ic, that is 47re = ded
So only when r — +00, the volume is a constant.
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3. (2.21).
>0 (z>0)
(a) Give f(r) =e* —2—1,S0 f(z)=e* =1 =0 (x=0)
<0 (x<0)

(x) has minimal value at point x = 0, as (z) = 0,
e® > x + 1 is always achieved.

(b) Taylor expression of e”: e* =1+ z + %2 + ?s_? IS
et =) R F <00 re -, 42
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4. (2.27).
Extract the features of every web pages and transform them into 0,1 vectors;
Calculate the distance of each two web pages;
If the distance > the setting threshold value, then there are similar. Otherwise, they are not
similar.

5. (2.38).

(a) Prove that the representation of any vector in this basis is unique:
Suppose @ = a1€] + a265 + - - - + ageg = b= bie1 + boés + - - - + byey
ai, 0z, 04 and by, by, - -+ , by are not same.
0= (a1 —br)ei + (az — ba)éz + - - + (aqg — ba)eq
" €1, 65, - €y are linear independent
c.a1—by=0,a9—by=0,--- ,aq — bg = 0, it is a contradiction.
So the assumption is not achieved, the representation of any vector in this basis is unique.

o) 2= (2.0(D) = L0.0+ (2. D) - 0.9
2
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(c) It is Not necessary.
as shown in the figure, a; < b; and ay < by, but |Z] < |Y|

(d) suppose (0,1) = a1€] + asés, then = a1 = 1,a3 = V2 = (0,1) =
suppose (‘/75, ‘/75) = a161 + azey, then = a1 = /2,00 =1 = (‘/75, 72

)
suppose (1,2) = a1€1 + asés, then = a3 = 3, a9 = 2V2 = (1,2) = (3






