
Solution Math371-241-05 Exam2 

 
Sol:  

𝜕𝑓

𝜕𝑦
=
1

𝑡
,    𝐿 = max

1≤𝑡≤2
{
1

𝑡
} = 1,       𝑦′ = ln 𝑡 + 1 + 2,    𝑦′′ =

1

𝑡
,    𝑀 = max

1≤𝑡≤2
{
1

𝑡
} = 1 

|𝑦(𝑡2) − 𝑤(𝑡2)| ≤
ℎ𝑀

2𝐿
(𝑒𝐿(𝑡2−1) − 1) =

0.25

2
(𝑒0.5 − 1 ) = 0.0811 

 

 
Sol: 𝑤0 = 1, 𝑡0 = 0, 𝑡1 = 1.25, 𝑓(𝑡, 𝑦) = cos(2𝑡) + sin(3𝑡) 

𝑘1 = ℎ𝑓(𝑡0, 𝑤0) = 0.25(cos(0) + sin(0)) = 0.25 

𝑘2 = ℎ𝑓 (𝑡0 +
ℎ

2
, 𝑤0 +

𝑘1
2
) = 0.25 (cos(0.25) + sin (

3(0.25)

2
)) = 0.3338 

𝑘3 = ℎ𝑓 (𝑡0 +
ℎ

2
,𝑤0 +

𝑘2
2
) = 0.25 (cos(0.25) + sin (

3(0.25)

2
)) = 0.3338 

𝑘4 = ℎ𝑓(𝑡1, 𝑤0 + 𝑘3) = 0.25(cos(0.25) + sin (
3(0.25)

2
) = 0.3898 

𝑤1 = 𝑤0 +
1

6
(𝑘1 + 2𝑘2 + 2𝑘3 + 𝑘4) = 1 +

1

6
(0.25 + 2(0.3338) + 2(0.3338) + 0.3898) = 1.3292 



 
 

Sol: (
2 6𝛼
𝛼 3

|
4
6
)     −

𝛼

2
𝑅1 + 𝑅2   (

2 6𝛼
0 −3𝛼2 + 3

|
4

−2𝛼 + 6
)    ⟶  (

2 6𝛼
0 −3(𝛼2 − 1)

|
4

−2(𝛼 − 3)
) 

The system has a unique solution if 𝛼 ≠ ±1.  

If 𝛼 = 1,    then   0𝑥2 = 4, no solution.  

If 𝛼 = −1, then   0𝑥2 = 8, no solution.  

 

 
 

Sol: (
5 1 −6
2 1 −1
6 12 1

|
7
8
9
)   max{5, 2, 6} = 6, in 𝑅3, Interchange 𝑅1 ↔ 𝑅3 .   (

6 12 1
2 1 −1
5 1 −6

|
9
8
7
)   

 

−
1

3
𝑅1 + 𝑅2

−
5

6
𝑅1 + 𝑅3

 

(

 

6 12 1

0 −3 −
4
3

0 −9 −
41
6

||

9
5

−
1
2)

     max{|−3|, |−9|} = 9,   in 𝑅3,    Interchange 𝑅2 ↔ 𝑅3 



 

Sol:   
−
3

2
𝑅1 + 𝑅2

−
3

2
𝑅1 + 𝑅2

  [

2 −1 1

0
9

2

15

2

0
9

2

7

2

]    − 𝑅2 + 𝑅3   [

2 −1 1

0
9

2

15

2

0 0 −4

] = 𝑈,     𝐿 = [

1 0 0
3

2
1 0

3

2
1 1

] 

𝑙1 + 𝑙2 + 𝑙3 + 𝑢4 + 𝑢5 + 𝑢6 =
3

2
+
3

2
+ 1 +

9

2
+
15

2
− 4 = 12 

 

Sol: [
1 −1 0
2 2 3
−1 3 2

]   ⇒
−2𝑅1 + 𝑅1
𝑅1 + 𝑅2

  [
1 −1 0
0 4 3
0 2 2

]    ⇒  −
1

2
𝑅2 + 𝑅3  [

1 −1 0
0 4 3

0 0
1

2

] = 𝑈   

𝐿𝑌 = 𝑏  ⇒   [

1 0 0
2 1 0

−1
1

2
1
] [

𝑦1
𝑦2
𝑦3
] = [

2
−1
4
],    𝑦1 = 2,   𝑦2 = −5,    𝑦3 =

17

2
      

𝑦1 + 𝑦2 + 𝑦3 = 2 −
5

2
+
17

2
=
11

2
= 5.5 



 
Sol: ‖𝐴‖1 = max{|1| + |−2| + |2|,   |2| + |4| + |3|,   |1| + |5| + |1|} = max{5, 9, 7} = 9 

 

‖𝑏‖2 = √42 + 32 + 02 = √25 = 5 

 
‖𝐴‖1 + ‖𝑏‖2 = 9 + 5 = 14 

 

 

 
Sol:  

𝐴𝑇𝐴 = [
1 2
2 4

] [
1 2
2 4

] = [
5 10
10 20

],     |
5 − 𝜆 10
10 20 − 𝜆

| = (5 − 𝜆)(20 − 𝜆) − 100 = 𝜆2 − 25𝜆 = 0 

 

𝜆 = 0,   25 

 

‖𝐴‖2 = √25 = 5 



 

Sol:                                      

𝑥1
(1) =

1

2
(6 − 𝑥2

(0) + 3𝑥3
(0)) =

1

2
(6 − 0 + 0) = 3

𝑥2
(1) = −

1

3
(9 − 𝑥1

(0) − 𝑥3
(0)) = −

1

3
(9 − 0 − 0) = −3

𝑥3
(1) =   2 − 3𝑥1

(0) − 2𝑥2
(0)           =     2 − 0 − 0      =  2

 

 

𝑥1
(2) =

1

2
(6 − 𝑥2

(1) + 3𝑥3
(1)) =

1

2
(6 + 3 + 6) =

15

2

𝑥2
(2) = −

1

3
(9 − 𝑥1

(1) − 𝑥3
(1)) = −

1

3
(9 − 3 − 2) = −

4

3

𝑥3
(2) =   2 − 3𝑥1

(1) − 2𝑥2
(1) = 2 − 9 + 6 = −1

 

 

𝑥1
(2) + 𝑥2

(2) + 𝑥3
(2) =

15

2
−
4

3
− 1 =

31

6
 

 

 

Sol:   

𝑥1
(1) = −2 + 𝑥2

(0) − 3𝑥3
(0) = −2 + 2 − 9 = −9

𝑥2
(1) = 3 − 2𝑥1

(1) + 𝑥3
(0)  =   3 + 18 +  3 =  24

𝑥3
(1) = 4 − 3𝑥1

(1) − 2𝑥2
(1) = 4 + 27 − 48 = −17

,        − 9 + 24 − 17 = −2 



 
Sol: (a) 

 

 
 

Sol: Let 𝐱(0) = [
0
0
],  then  𝐫(0) = 𝐛 − 𝐴𝐱(0) = 𝐛 = [

0.83
0.92

]  and 𝐯(1) = 𝐫(0) = [
0.83
0.92

] 

𝑡1 =
〈𝐫(0), 𝐫(0)〉

〈𝐯(1), 𝐴𝐯(1)〉
=

[0.83 0.92] [
0.83
0.92

]

[0.83 0.92] [
1 0.5
0.5 0.33

] [
0.83
0.92

]
=

1.5

[0.83 0.92] [
1.3
0.72

]
=
1.5

1.8
= 0.83 

𝐱(1) = 𝐱(0) + 𝑡1𝐯
(1) = [

0
0
] + 0.83 [

0.83
0.92

] = [
0.69
0.76

] 



 
 

Sol: Here 𝑏 = 0.5     

𝑥𝑖 𝑦𝑖 𝑥𝑖
2 𝑥𝑖𝑦𝑖 

0 1 0 0 

1 0 1 0 

2 2 4 4 

  3 𝛼   9 3𝛼 

4 2 16 8 

10 5+𝛼 30 12+3 𝛼 
 

 

5𝑎 + 10𝑏 = 5 + 𝛼
10𝑎 + 30𝑏 = 12 + 3𝛼

   ⇒     
5𝑎 + 10(0.5) = 5 + 𝛼

10𝑎 + 30(0.5) = 12 + 3𝛼
    ⇒   

5𝑎 − 𝛼 = 0
10𝑎 − 3𝛼 = −3

  ⇒ 𝛼 = 5𝑎 

 

10𝑎 − 15𝑎 = −3  ⇒ −5𝑎 = −3    ⇒    𝑎 = 0.6,     𝛼 = 3. 
 

𝑃1(𝑥) = 0.6 + 0.5𝑥,      𝑃1(2.5) = 0.6 + 0.5(2.5) = 1.85 

 

 

 

Sol: 𝐴𝑉 = 𝜆𝑉 ⇒   [
3 2 −1
1 −2 3
2 0 4

] [
3
−8
−1
] = [

9 − 16 + 1
3 + 16 − 3
6 + 0 − 4

] = [
−6
16
2
] = −2 [

3
−8
−1
] 

 

So, the corresponding eigenvalue is  𝜆 = −2 


