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Mata Kuliah   : Linear Algebra 
Rambu-rambu jawaban Mid Test, April 2011 
 
 

1. (i)             basis and dimension of  U,  

a + c – d = 0, in matrix :  

(1  0  1  -1  0) ,  because   n = 5 and rank = 1, there are  4 free variables, 

that are : b, c, d, and e. 

If   b = 1, c = 0, d = 0, e = 0, then  a = 0   (0, 1, 0, 0, 0)T 

If   b = 0, c = 1, d = 0, e = 0, then  a = - 1   (-1, 0, 1, 0, 0)T 

If   b = 0, c = 0, d = 1, e = 0, then  a = 1   (1, 0, 0, 1, 0)T 

If   b = 0, c = 0, d = 0, e = 1, then  a = 0   (0, 0, 0, 0, 1)T 

Basis of U = {























0

0

0

1

0

, 























0

0

1

0

1

, 























0

1

0

0

1

, 























1

0

0

0

0

} and  dim U = 4. 

(ii) basis and dimension of W,  

b + 3c – e = d 

b = c – 2d;    or 

b + 3c – d – e = 0 

b – c + 2d = 0;  in matrix : 














02110

11310
 or in echelon form  become 













13400

11310
. 

New equations : 

b + 3c – d – e = 0 

    – 4c + 3d + e = 0;  because  n = 5 and rank  2, there are  3 free variables, 

that are : a, d, and e. 

If  a = 1, d = 0, e = 0, then  c = 0, b = 0  (1, 0, 0, 0, 0)T 

If  a = 0, d = 1, e = 0, then  c = 3/4, b = -5/4  (0, -5/4, 3/4, 1, 0)T 

If  a = 0, d = 0, e = 1, then  c = 1/4, b = 1/4  (0, 1/4, 1/4, 0, 1)T 

Basis of W = {























0

0

0

0

1

, 

























0

1

4/3

4/5

0

, 























1

0

4/1

4/1

0

} or  {























0

0

0

0

1

, 

























0

4

3

5

0

, 























4

0

1

1

0

} and  dim W = 3. 

 

(iii) basis and dimension of U ∩ W,  

a + c – d = 0 

b + 3c – d – e = 0 

b – c + 2d = 0;  in matrix : 
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





















02110

11310

01101

 or in echelon form  






















13400

11310

01101

. 

New equations : 

a + c – d = 0 

      b + 3c – d – e = 0 

 -4c + 3d + e = 0; because  n = 5 and  rank = 3, there are  2 free 

variables, that are   d and e. 

If d = 1, e = 0, then  c = ¾, b = -5/4, a = ¼  (1/4, -5/4, 3/4, 1, 0)T 

If d = 0, e = 1, then  c = ¼ , b = ¼ , a = - ¼  (-1/4, 1/4, 1/4, 0, 1)T 

Basis of U ∩ W = {

























0

1

4/3

4/5

4/1

, 























1

0

4/1

4/1

4/1

} or  {

























0

4

3

5

1

, 























4

0

1

1

1

} and  dim U ∩ W = 2. 

 

 

(iv) basis dimension of U + W 

































40110

04350

00001

10000

01001

00101

00010

 or in echelon form 





























00000

00000

10000

01000

00100

00010

00001

 

Basis of U + W = {























0

0

0

0

1

, 























0

0

0

1

0

, 























0

0

1

0

0

, 























0

1

0

0

0

, 























1

0

0

0

0

} and  dim U + W = 5. 

 

 

2. xA + yB + zC + tD = 0, diperoleh system persamaan linear homogen :  

6x + y – z – t = 0 

2x + y + z – t = 0 

-2x – y – z + t = 0 

-3x – 2y – 2z + t = 0 

Dari system tersebut diperoleh penyelesaian, misalnya  t = 1, z = 2, y = -3, x = 1, 

yang berarti  A – 3B + 2C + D = 0, yang berarti  A, B, C, dan D adalah dependent 

(bergantung linear). 
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3. p1 = xp2 + yp3 + zp4, diperoleh system persamaan linear nonhomogen: 

3x – y + 2z = 1 

8x – 3y + 5z = 2 

-2x + 3y     = 1 

Dari system tersebut diperoleh penyelesaian : z = 3, y = -1, dan x = -2.  Jadi 

kombinasi linearnya adalah p1 = -2p2 – p3 + 3p4 

 

4. Bukti : 

(i) ambil O  U dan O  W, maka 

  O + O = O, sehingga tampak bahwa O  U + W 

  Jadi U + W tidak kosong 

(ii) ambil u1, u2  U dan w1, w2  W, berarti untuk sembarang skalar  x dan  y 

  xu1, yu2  U dan xw1, yw2  W  

  x(u1 + w1) + y(u2 + w2) = (xu1+ yu2) + (xw1+ yw2)  U + W 

 Jadi tertutup terhadap penjumlahan dan perkalian vektor. 

Jadi terbukti bahwa U + W adalah subspace dari V. 

 

5. Bukti : 

Karena u, v, dan w bebas linear (linearly independence), maka hubungan  

au + bv + cw = 0 hanya berlaku untuk a = b = c = 0. Sementara itu : 

xp + yq + zr = 0 

x(u – v) + y (u + v) + z (u – 2v + w) = 0 

(x + y + z)u + (-x + y – 2z) v + zw = 0 

Karena u, v, dan w bebas linear (linearly independence), maka haruslah:  

 x + y + z = 0 

-x + y – 2z = 0 

 z = 0 

dari system persamaan linear homogen tersebut hanya diperoleh penyelesaian 

z = 0, y = 0, dan x = 0  atau : 

0p + 0q + 0r = 0,  Jadi vektor-vektor p, q, dan r adalah  linearly independence. 

 

6. (a). W = {
















z

y

x

 |   2x + y – 3z = 0 ;  x, y, z  R}. 



Rambu Jawaban Mid Test Aljabar Linear April 2011 Page 4 
 

 (i) 0 = 
















0

0

0

 W, sebab  2.0 + 0 – 3.0 = 0, jadi W tidak kosong. 

 (ii)  ambil u =
















1

1

1

z

y

x

  W  2x1 + y1 – 3z1 = 0 

        ambil v =
















2

2

2

z

y

x

  W  2x2 + y2 – 3z2 = 0 

 untuk sembarang scalar  m  dan n : 

 mu + nv = m
















1

1

1

z

y

x

 + n
















2

2

2

z

y

x

 =
















1

1

1

mz

my

mx

 + 
















2

2

2

nz

ny

nx

= 






















21

21

21

nzmz

nymy

nxmx

 

 2( 21 nxmx  ) + ( 21 nymy  ) – 3( 21 nzmz  ) =  

= m(2x1 + y1 – 3z1) + n(2x2 + y2 – 3z2) 

= m.0 + n.0 = 0 

Jadi mu + nv  W  sebab 2( 21 nxmx  ) + ( 21 nymy  ) – 3( 21 nzmz  ) = 0; yang 

berarti W tertutup terhadap penjumlahan dan perkalian. 

Jadi W subspace dari V. 

 

(b). W = {
















z

y

x

 |  3xyz = 0;  x, y, z  R}. 

 (i)  0 = 
















0

0

0

 W, sebab  3.0.0.0 = 0, jadi W tidak kosong. 

(ii)  ambil u =
















1

1

1

z

y

x

  W  3x1y1z1 = 0 

        ambil v =
















2

2

2

z

y

x

  W  3x2y2z2 = 0 

 untuk sembarang scalar  m  dan n : 

mu + nv = m
















1

1

1

z

y

x

 + n
















2

2

2

z

y

x

 =
















1

1

1

mz

my

mx

 + 
















2

2

2

nz

ny

nx

= 






















21

21

21

nzmz

nymy

nxmx
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3( 21 nxmx  ) ( 21 nymy  ) ( 21 nzmz  ) = 3(m
3x1y1z1  + m2n x1y1z2 + m2n x1y2z1  

+ mn2 x1y2z2 + m2n x2y1z1 + mn2 x2y1z2 

+ mn2 x2y2z1 + n3 x2y2z2) 

     = 3(0  + m2n x1y1z2 + m2n x1y2z1  

+ mn2 x1y2z2 + m2n x2y1z1 + mn2 x2y1z2 

+ mn2 x2y2z1 + 0) ≠ 0 

  Berarti mu + nv ≠ 0, tidak tertutup pada penjumlahan dan perkalian. 

Jadi W bukan subspace dari V. 

 

 

7. Suppose V = { 
















c

b

a

 | a, b, c  R}. Addition and scalar multiplication operations on 

V are defined as follow : 

















1

1

1

c

b

a

 + 
















2

2

2

c

b

a

 = 






















21

21

21

cc

bb

aa

 and  k
















1

1

1

c

b

a

  = 
















1

1

1

kc

, for any scalar k. 

Berdasarkan definisi tersebut, V bukan ruang vektor, sebab misalnya tidak 

berlaku sifat distributive. 
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