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Deriving the Coates’ Formula slide 5.1

(p. 124)

Coates’ formula for solving a system of n linear
equations in n unknowns

C.L.Coates, 1959
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Example of Solving a System of Equations
Examples 6.3.2 and 6.3.3
(pp. 122-125)
Solve the system
a11T1 + ai2T2 +  a1373 = b
222 + aouxry = 0
asz1ri +  a33xs3 = b3

a42Ty + aq3rs + agury = 0
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a11r1  + ai12T2 + G133 = b
(222 + agyry = 0
as1ri + as3r3 = b3
(422 + aa3r3 + agary = 0

Coates’ digraph of the system (flow graph)

ail a22
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Coates’ Formula Example of Solving a System of Equations

Coates’ formula

b1a42a24a33 — b1G22a33044 + D3a43024012 + D3a13022044 — D3a13a42024

Ir1 —

(11022033044 — (12024043031 + A13031A42024 — Q11033042024 — 22044013031
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Coates’ Formula Example of Solving a System of Equations

b1ay2a24033 — biageas3ayy + b3aus3a24a12 + b3a13a22044 — b3a13042024

r1 =

(11022033044 — A12024043031 + 013031A42024 — Q11033042024 — 22044013031
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Coates’ Formula Example of Solving a System of Equations

bia42a24a33 — 122033044 + 34302412 + b3a13022044 — b3a13042004

r1 =

(11022033044 — A12024043031 + 013031A42024 — Q11033042024 — 22044013031
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Coates’ Formula Example of Solving a System of Equations

by a42a24a33 — b1G22033044 + b3as3a24a12 + D30 13022044 — b3a13G42024
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Coates’ Formula Example of Solving a System of Equations
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Coates’ Formula Example of Solving a System of Equations

aq2

ass 44

bia42a24a33 — b1G22a33044 + b3as3a2401 + b3a13022044 — b3a13042024

r1 =

(11022033044 — A12024043031 + 013031A42024 — Q11033042024 — (22044013031
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Coates’ Formula Example of Solving a System of Equations

aq2

ass aq4

bia42a24a33 — b1G22a33044 + b3as3a2401 + b3a13022044 — b3a13042024

r1 =
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Coates’ Formula Example of Solving a System of Equations

aq2

ass aq4
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Richard Brualdi, Drago$ Cvetkovi¢ A Combinatorial Approach to Matrix Theory (slides by Vladimir Balti¢)

slide 5.2

6/9



Coates’ Formula Example of Solving a System of Equations

aq2

ass aq4

bia42a24a33 — b1G22a33044 + b3as3a2401 + b3a13022044 — b3a13042024

r1 =

(11022033044 — (12024043031 + 013031A42024 — Q11033042024 — (22044013031

Richard Brualdi, Drago$ Cvetkovi¢ A Combinatorial Approach to Matrix Theory (slides by Vladimir Balti¢)

slide 5.2

6/9



Coates’ Formula Example of Solving a System of Equations

aq2

ass 44

bia42a24a33 — b1G22a33044 + b3as3a2401 + b3a13022044 — b3a13042024

r1 =

(11022033044 — (12024043031 + A13031A42024 — Q11033042024 — 22044013031

Richard Brualdi, Drago$ Cvetkovi¢ A Combinatorial Approach to Matrix Theory (slides by Vladimir Balti¢)

slide 5.2

6/9



Coates’ Formula Example of Solving a System of Equations slide 5.2

Coates’ formula

—biazas3a24 + bzaszazsary

To —

(11022033044 — (12024043031 + A13031A42024 — Q11033042024 — 22044013031
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Coates’

Formula

Example of Solving a System of Equations

—biazias3az4 4 b3agzazsan;

ro =

(11022033044 — A12024043031 + 013031A42024 — Q11033042024 — 22044013031
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Coates’ Formula Example of Solving a System of Equations

—biaz1as3az4 + b3aszansay;

ro =

(11022033044 — A12024043031 + 013031A42024 — Q11033042024 — 22044013031
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Coates’ Formula Example of Solving a System of Equations

Coates’ formula

—b1a31a22044 — b1a31042024 + b3a11022044 — 311042024

T3 =

(11022033044 — (12024043031 + A13031A42024 — Q11033042024 — 22044013031
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Coates’ Formula Example of Solving a System of Equations
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Irs —
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Coates’ Formula Example of Solving a System of Equations
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Coates’ Formula Example of Solving a System of Equations
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Coates’ Formula Example of Solving a System of Equations slide 5.2

Coates’ formula

—biazas3az2 + bzaszaias

T4 =

(11022033044 — (12024043031 + A13031A42024 — Q11033042024 — 22044013031
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Coates’ Formula Example of Solving a System of Equations

—biaziaszazs 4 b3ayzarag;

rg4 =

(11022033044 — A12024043031 + 013031A42024 — Q11033042024 — 22044013031
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Coates’ Formula Example of Solving a System of Equations

—biaziaszazs + bzaszaag;

rg4 =

(11022033044 — A12024043031 + 013031A42024 — Q11033042024 — 22044013031
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Example of Solving a System of Equations
Exercise 8. (p. 138)

Draw the Coates’ digraph corresponding to the
linear system

ary + bxs =
cr1 + dzo + exry =
fx1 + grs + hxy
Ure + VI3 =

SO

Under the assumption that
acvh + bfeu — bcuh — afve # 0,

find its solution.
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ars + bxs =
cr1 + dxo +  exy
Sz + gxs + hry
urs + VI3

|
S oty

Coates’ digraph of the system (flow graph)
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Coates’ formula

— —Aeug — Advh + Bavh — Buhb
YT acvh + bfeu — bcuh — afve
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—Aeug — Advh + Bavh — Buhb
X _=
! acvh + bfeu — bcuh — a fve
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Coates’ formula

Achv — Afve

= acvh + bfeu — bcuh — afve
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Achv — Afve

acvh + bfeu — bcuh — a fve
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Achv — Afve

acvh + bfeu — bcuh — a fve
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Coates’ formula
B —Acuh + Afeu
~ acvh + bfeu — bcuh — afve
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—Acuh + Afeu

acvh + bfeu — bcuh — a fve
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—Acuh + Afeu

acvh + bfeu — bcuh — a fve
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Coates’ formula

= Afvd 4+ Acug — Bafv + Bubf
1T acvh + bfeu — bcuh — afve
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Afvd 4+ Acug — Bafv + Bubf
T =
4 acvh + bfeu — bcuh — a fve
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