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These four branch currents are independent of each oth'er,. for if we
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F1a. 1-15. A four-mesh problem. Fie. 1-16. An insufficient number of ;

meshes for the circuit of Fig. 1-15.

identify the branch current 7, with the mesh current 11, 1, With 4, ¢, with
ts, and 14 With 7, it is clear from the figure that each of these mesh currents |
can be given a value that will be independent of the others. Kirchhoff’s
current law will thus be satisfied at every node since any mesh current
entering a node also leaves it. The network equations can therefore be
written in terms of the four mesh currents 11, %3, 13, and 7.

(B1 + Ry + Ra)iy — Ryis ~Ryiy = »
=R + (R1 + Ry + LiD)is ~Riix =0 ;
- Ry + (R. YR+ — )i —Ri =0 (148)
C\D .
~Ru, =R, + (Rs + R+ LiD)iy = 0 |

Obviously, the student would not attempt to solve the network of Fig.
1-15 in terms of only the mesh currents 11, 13, and 15, for not all the
branches would be included in the resulting equations (e.g., the branch ‘
containing Ls). However, if the mesh currents were drawn as shown in. !
Fig. 1-16, every branch would be included and the student might be :
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Figure P12.7

A chloride balance for the Michigan
Great Llakes. Numbered arrows
are direct inputs.
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12.2 ANALYSIS OF A STATICALLY DETERMINATE TRUSS

309
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Therefore, for node 1,

ZFy =0=—F cos30° + F3cos60° + F,
LFy=0= —F)sin30° — F3 sin 60° + Fl.u

for node 2,

LFy=0= F,+ Ficos30° + Fy, + H,
ZFy=0= Fsin30°+ F, , + V,

for node 3,

LFp=0=—-F,— Fc0s60° + F3,
XFy =0 = F3s5in60° + F,+V
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2.11 Is Matrix Inversion an N 3 process?

We close this chapter with a little entertainment, a bit of algorithmié prestidig-
itation which probes more deeply into the subject of matrix inversion. We start

with a seemingly simple question:

How many individual multiplications does it take to perform the matrix

multiplication of two 2 x 2 matrices,

(011 au) i (bn biz | _ (011
a1 Q22 ba  ba2 c21
Eight, right? Here they are written explicitly:
c11 = a1 X by + a1z X bay
c12 = @11 X biz +a12 X b2z
21 = a1 X by1 +az2 X bay

22 = ag1 X b1z + agz X b2

°12> (2.11.1)

€22

(2.11.2)

Do you thirk that one can write formulas for the c’s that involve only seven

multiplications? (Try it yourself, before reading on.)

Such a set of formulas was, in fact, discovered by Strassen [1]. The formulas are:

Q1 = (an1 + az2) X (bu + b22)
Q2 = (a21 + a22) X bu

Q3 = an X (b2 — b22)

Qa = 823 X (~bu1 +b1) -

Qs = (a11 + a12) X ba2

(2.11.3)

Qe = (—a11 +a21) x (b + b12)

Q7 = (a12 — a22) X (ba1 + b22)

in terms of which

cn=Q1+Qs—-Qs+Q7
ca1 = Q2+ Qq
c12 = Q3+ Qs
c2=Q1+Q3—Q2+Qs

(2.11.4)
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