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2. am1x1 + am2x2 + · · · + amnxn = bm, m = 1, 2, . . . , n.

System ofn linear algebraic equations inn unknowns.
A system ofn linear equations inn unknowns can be rewritten in unfolded form as

a11x1 + a12x2 + · · · + a1kxk + · · · + a1nxn = b1,

a21x1 + a22x2 + · · · + a2kxk + · · · + a2nxn = b2,

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

an1x1 + an2x2 + · · · + ankxk + · · · + annxn = bn,

(1)

wherea11, a12, . . . , ann are coefficients;b1, b2, . . . , bn are free terms; andx1, x2, . . . , xn are
unknowns.

A set ofn numbersx1, . . . ,xn that, when substituted for the unknowns in system (1), turn the
equations of (1) into identities is called a solution of system (1). A system of equations is called
compatible if it has at least one solution. A system that has no solution is called incompatible.

Kramer’s rule. If the determinant of system (1) is nonzero,

∆ = det




a11 a12 . . . a1k . . . a1n

a21 a22 . . . a2k . . . a2n

. . . . . . . . . . . . . . . . . .
an1 an2 . . . ank . . . ann


 ≠ 0, (2)

the system has a unique solution given by Kramer’s rule:

x1 =
∆1

∆
, x2 =

∆2

∆
, . . . , xk =

∆k

∆
, . . . , xn =

∆n

∆
,

where∆k is the determinant obtained by replacing thekth column in the determinant (2) by the
column of free terms:

∆k = det




a11 a12 . . . b1 . . . a1n

a21 a22 . . . b2 . . . a2n

. . . . . . . . . . . . . . . . . .
an1 an2 . . . bn . . . ann


 .
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