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1. Given the following matrices X with its first column equal to 1, 4, 9, the second column 2, 7 5 and the third column 8, 6, 3 and Y with its first column equal to 0, -3, 2, the second column 5, -7, 1 and the third column 0, -1, 9. Determine

(i). whether X is singular or non-singular. (ii). whether Y is singular or non-singular (iii) Rank of Y

(iv). whether (X+Y) is singular or non-singular. (iv) whether 5Y is singular or non-singular.

2. Let T maps Q to R be a linear transformation. Let the elements in domain Q be m, h, i, k, o, r, c and let the elements in co-domain R be 1, 3, 5, 7, 9. Transform 6 elements in domain Q to 4 elements in co-domaim R.

Answer

i) 
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|X| = 1((7x3)-(5x6)) -2((4x3)-(9x6)) +8((4x5)-(9x7))

|X| = 1(21-30) -2(12-54) +8(20-63)

|X| = 1(-9) -2(-42) +8(-43)

|X| = -9+84-344

|X| = -269

Therefore X is not singular since |X| is not equal to zero

ii)
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|Y| = 0((-7x9)-(1x-1)) -5((-3x9)-(2x-1)) +0((-3x1)-(2x-7))

|Y| = 0 - 5(-27+2) + 0

|Y| = 0 - 5(-25) + 0

|Y| = 0 + 125 + 0

|Y| = 125

Therefore Y is non-singular since |Y| is not equal to zero

iii) The rank of Y is R3

iv) 
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|X+Y| = 1((0x12)-(6x5)) - 7((1x12)-(11x5)) + 8((1x6)+(0x11))

  = 1(0-30) - 7(12-55) + 8(6+0)

  = 1(-30) - 7(-43) + 8(6)

  = -30 + 301 + 48

  = 319

Therefore X+Y is non-singular since |X+Y| is  not equal to zero

v)
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|5Y| = 0((-35x45)-(5x-5)) - 25((-15x45)-(10x-5)) + 0((-15x5)-(10x-35))

   = 0 - 25(-675-50) + 0

   = 0 - 25(-725) + 0

   = 0 + 18125 + 0

   = 18125

Therefore 5Y is non-singular since |5Y| is not equal to zero

2) The linear transformayion of six elements in Q to four elements in R is : 
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