
  BioE 210 HW1 Solutions Spring 2022 

1.  
a. A number is rational if and only if it can be expressed as the quotient of two 

integers. 
b. Function f(x) is greater than function g(x) for all values of x bounded by and 

including zero and one. 
 
 

2. Odd numbers 
 

 
3.  Linear: g(2) = 0.9 è 2A = 0.9 è A = 0.9/2 = 0.45 

a. g(5) = 0.45*5 = 2.25 
b. g(-1.5) = 0.45*-1.5 = -0.675 

 
 

4. No, L must be affine to result in a non-zero value. 
 
 

5.   

a. 2-norm: !
1
−2
3
& = (1! + (−2)! + 3! = √14 

b. 2-norm: !
2
𝑎
0
& = √2! + 𝑎! + 0! = √4 + 𝑎! 

c. 2-norm: !
1
−1
1
& = (1! + (−1)! + 1! = √3 

 0-norm 1-norm 2-norm ¥-norm 
5a 3 6 √14 3 
5b 2 (when a ¹ 0) 

1 (when a = 0) 
2 + abs(a) (4 + 𝑎! 2 (or a if a > 2) 

5c 3 3 √3 1 
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6.   

a. !
0
3𝜃
𝜃
& → (1)! = 2(0! + (3𝜃)! + 𝜃!3

!
→ 1 = 9𝜃! + 𝜃! → "

"#
= 𝜃! → 𝜽 = 𝟏

√𝟏𝟎
 

b. !
2 cos(𝜃)

0
1

& → 1! = 2(4 cos(𝜃)! + 0 + 13
!
→ 0 = cos(𝜃) → 	𝜽 = 𝝅

𝟐
	𝒐𝒓 (𝟐𝒏+𝟏)𝝅

𝟐
 

c. !
cos(𝜃)
0

sin(𝜃)
& → 1! = 2(cos!(𝜃) + 0 + sin!(𝜃)3

!
→ 1 = cos!(𝜃) + sin!(𝜃) →

𝜽 = ℝ 
 
 

7. !
3
−2
1
& ∙ !

2
−5
4
& = √9 + 4 + 1√4 + 25 + 16 cos(𝜃) → 6 + 10 + 4 = 3√70 cos(𝜃) →

!#
-√.#

= cos(𝜃) → 𝜽 = 𝟎. 𝟔𝟒𝟗	𝒓𝒂𝒅𝒊𝒂𝒏𝒔	𝒐𝒓	𝟑𝟕. 𝟐	𝒅𝒆𝒈𝒓𝒆𝒆𝒔 
 
 

8. !
−3
𝑎
1
& ∙ !

−1
5
2
& = 0 → 3 + 5𝑎 + 2 = 0 → 5𝑎 = −5 → 𝒂 = −𝟏 

 
 

9. Yes: 𝒂∙𝒃
‖𝒂‖‖𝒃‖

= 0 → 𝟐𝒂∙(3𝟏)𝒃
‖𝟐𝒂‖‖(3𝟏)𝒃‖

= 𝟐(3𝟏)𝒂∙𝒃
|!||3"|‖𝒂‖‖𝒃‖

= (−1) 𝒂∙𝒃
‖𝒂‖‖𝒃‖

= 0 → 𝒂∙𝒃
‖𝒂‖‖𝒃‖

= 0 
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