
Linear Algebra 

Problem Set 1 Solution           Spring 2016 

 

1. (15pts) 

[A |b] = [
1 1 −1
1 2 1
1 1 𝑘2 − 5

|
2
3
𝑘
] → [

1 1 −1
0 1 2
0 0 𝑘2 − 4

|
2
1

−2 + 𝑘
] 

(a) if  k≠±2 ,Ax = b has a unique solution. 

(b) if  k = 2 → [
1 1 −1
0 1 2
0 0 0

|
2
1
0
] ,Ax = b has infinitely many solutions. 

(c) if  k = -2 → [
1 1 −1
0 1 2
0 0 0

|
2
1
−4
] ,Ax = b has no solution. 

 

2.(10pts) 

{

𝑎 + 𝑏 + 𝑐 = 𝑝1
𝑎 + 2𝑏 + 4𝑐 = 𝑝2
𝑎 + 3𝑏 + 9𝑐 = 𝑝3

→ [
1 1 1
1 2 4
1 3 9

|

𝑝1
𝑝2
𝑝3
] → [

1 1 1
0 1 3
0 2 8

|

𝑝1
−𝑝1 + 𝑝2
−𝑝1 + 𝑝3

] 

→ [
1 1 1
0 1 3
0 0 2

|

𝑝1
−𝑝1 + 𝑝2

𝑝1 − 2𝑝2 + 𝑝3
] , there exists an arbitrary polynomial for all values 

of p1, p2, p3. 

 

3.(10pts) 

[
1 2 3
4 5 6
7 8 9

]

𝑅12
(−4)

𝑅13
(−7)

→   [
1 2 3
0 −3 −6
0 −6 −12

]
𝑅23
(−2)

→   [
1 2 3
0 −3 −6
0 0 0

]
𝑅2
(−
1
3
)

→   [
1 2 3
0 1 2
0 0 0

] 

𝑅21
(−2)

→   [
1 0 −1
0 1 2
0 0 0

] 

It is impossible to transform [
1 2 3
4 5 6
7 8 9

] into [
1 0 0
0 1 0
0 0 0

]. 

 

 

 

 



4.(10pts) 

[3 𝑎 𝑏]𝑇 = 𝑐1[1 3 2]𝑇 + 𝑐2[2 6 4]𝑇 + 𝑐3[1 1 1]𝑇 

[
1 2 1
3 6 1
2 4 1

|
3
𝑎
𝑏
] → [

1 2 1
0 0 −2
0 0 −1

|
3

−9 + 𝑎
−6 + 𝑏

] → [
1 2 1
0 0 0
0 0 −1

|
3

3 + 𝑎 − 2𝑏
−6 + 𝑏

] 

3 + a − 2b = 0 → a = 2b − 3 , a and b are  arbitrary constant. 

5.(10pts) 

$1：x ， $5：y ， $10：z 

{
𝑥 + 𝑦 + 𝑧 = 32

𝑥 + 5𝑦 + 10𝑧 = 100
→ [
1 1 1
1 5 10

|
32
100

] → [
1 1 1
0 4 9

|
32
68
] 

[
𝑥
𝑦
𝑧
] = 𝑐 [

−5
9
−4
] + [

20
8
4
]            (𝑥, 𝑦, 𝑧) = (20,8,4) 

 

6.(15pts) 

[
1 0 0
0 1 0
0 0 1

]
𝑅12
(1)

→  [
1 0 0
1 1 0
0 0 1

]
𝑅21
(−1)

→   [
0 −1 0
1 1 0
0 0 1

]
𝑅12
(1)

→  [
0 −1 0
1 0 0
0 0 1

]
𝑅1
(−1)

→   [
0 1 0
1 0 0
0 0 1

] 

 

7.(20pts) 

(a)False 

𝐴 = [
1 1 1
2 2 1
3 3 1

] , 𝐵 = [
1 2 3
4 5 6
7 8 9

] , 𝐴𝐵 = [
12 15 18
17 22 27
22 29 36

] 

 

(b)True 

𝐿𝑒𝑡 𝐵𝐶 = 𝐷 , 𝑡ℎ𝑒𝑛  𝐴𝐷 = [

𝑎1
𝑎2
⋮
𝑎𝑛

]𝐷 = [

𝑎1𝐷
𝑎2𝐷
⋮
𝑎𝑛𝐷

]  ,∵ 𝑎2 = 𝑎3 , ∴ 𝑎2𝐷 = 𝑎3𝐷 

 

(c)False 

𝐿𝑒𝑡 𝐴 = [
𝑎 𝑏
𝑐 𝑑

] , 𝐴 [
1 2
1 2

] = [
1 2
2 1

] → [
𝑎 + 𝑏 2𝑎 + 2𝑏
𝑐 + 𝑑 2𝑐 + 2𝑑

] = [
1 2
2 1

] 

{
𝑐 + 𝑑 = 2
2𝑐 + 2𝑑 = 1

 , 𝑡ℎ𝑒𝑟𝑒 𝑖𝑠 𝑛𝑜 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛. 

 

 



(d)True 

Ax = [
1
0
0
]  ℎ𝑎𝑠 𝑎 𝑢𝑛𝑖𝑞𝑢𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 , 𝑠𝑜 𝑡ℎ𝑒𝑟𝑒 𝑒𝑥𝑖𝑠𝑡𝑠 𝐴−1. 

𝑡ℎ𝑒𝑛  Ax = [
0
1
0
] → x = 𝐴−1 [

0
1
0
]  𝑎𝑙𝑠𝑜 ℎ𝑎𝑠 𝑎 𝑢𝑛𝑖𝑞𝑢𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛. 

(e)False 

𝐿𝑒𝑡 𝐴 = [
1 1 1
0 0 0
0 0 0

] , 𝐴𝑥 = [
1
0
0
] ℎ𝑎𝑠 𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑒𝑙𝑦 𝑚𝑎𝑛𝑦 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠. 

𝐵𝑢𝑡 𝐴𝑥 = [
0
1
0
] ℎ𝑎𝑠 𝑛𝑜 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛. 

 

8.(10pts) 

(a) 𝑋 = [

0 1 2 3 4
0 −1 0 −1 −2
0 2 0 2 2
1 0 1 0 1

] 

(b) 𝑋 = [

1 1 2 2
5 1 6 2
9 1 10 2
13 1 14 2

] 


