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1 dl`y

3 × 4 lcebn A dvixhn lkl zepekp ze`ad zeprhdn el`

rank(A) < 4 .1.1

∀b ∈ R3 cigi oexzit yi Ax = b zkxrnl f` rank(A) = 3 m` .1.2

∀b ∈ R3 zepexzt ∞ yi Ax = b zkxrnl f` rank(A) = 2 m` .1.3

zepexzt ∞ yi Ax = 0 zkxrnl .1.4

2 dl`y

? 4 × 3 lcebn A dvixhn lkl zepekp ze`ad zeprhdn el`

rank(A) < 4 .2.1

∀b ∈ R4 cg` oexzit zegtl yi Ax = b zkxrnl f` rank(A) = 3 m` .2.2

cigi oexzt yi Ax = b zkxrnly jk ∃b ∈ R4 f` rank(A) = 2 m` .2.3

cigi oexzt yi Ax = 0 zkxrnl f` A 6= 0 m` .2.4

3 dl`y

b ∈ Rm-e m × n lcebn dvixhn `id A ,ze`ad zeprhdn zg` lka

:mi`ad mixwndn cg` lka ,zeieby zeprhdn el` e`vn

m = n .`

m < n .a

m > n .b

(zel`y 3 × 6 = 18 opyi j"dqy al eniy)

cigi oexzt yi Ax = b zkxrnly jk ∃b-e ∃A .1

∀b zepexzt ∞ yi Ax = b zkxrnly jk ∃A .2

zepexzt oi` Ax = b zkxrnly jk ∃b 6= 0-e ∃A 6= 0 .3

∀b zepexzt oi` Ax = b zkxrnly jk ∃A 6= 0 .4

zepexzt ∞ yi Ax = b zkxrnly jk ∃b 6= 0-e ∃A 6= 0 .5

∀b zepexzt ∞ yi Ax = b zkxrnly jk ∃A 6= 0 .6
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4 dl`y

:ze`ad zekxrnly jk a, b ∈ R mixhnxtd lr mi`pz e`vn

zepexzt oi` .`

cigi oexzt yi .a

zepexzt ∞ yi .b

2x1 + 3x2 + 5x3 = 10, ax2 + x3 = b, 2x2 + 3x3 = 1 .4.1

2x1 + 3x2 + 5x3 = 10, 7x2 + 8x3 = 12, ax1 + x2 = b .4.2

ax1 + x2 = 1, 2x1 + x3 = b, x1 + x2 − x3 = 0 .4.3

x1 + x2 − 2x3 = 0, ax1 − x2 + x3 = 1, bx1 − x2 − x3 = 0 .4.4

x1 − x2 − x4 = 0, x2 − x3 = 1, x1 + ax3 + bx4 = 1 .4.5

x1 − x2 + x3 = 1, 2x1 − x2 − x3 = a, x1 + 2x2 − 3x3 = b, 2x1 − x2 − x3 = 1 .4.6
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