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Vectors
• Axes have orientation but no sense. Lineations in metamorphic rocks, 

lines of intersection and poles to planes are examples
• Vectors have both orientation and sense. Examples include some 

linear sedimentary structures, paleomagnetic directions, 
displacements, DIP! TRACTIONS!

Landers, CA earthquake 1992

Vector field





Any vector is the sum of its components in each of 
the coordinate directions

Unit base vectors and 
components

i j

k

i2 + j2 + k2 = 1

<1,0,0>

<0,0,1>

<0,1,0>



Length of vector

(7.5)







%input attitude:
plunge=35;
trend=080;
%~~~~~~~~~~Plotting trend and 
plunge~~~~~~~~~~~
plotdiamond(plunge,trend);

[l,m,n] = 
plunge_trend_to_dir_cosines(plunge, trend);

fprintf('l = %0.2f, m = %0.2f, n = 
%0.2f\n', l, m, n)

l = 0.14, m = 0.81, n = 0.57

%input attitude:
plunge=35;
trend=280;
l = 0.14, m = -0.81, n = 0.57



Sum of vectors
A + B = C







Dot product

(Row times column multiplication)



φ is acute for u.v > 0
φ is obtuse for u.v < 0
φ = π/2 for u.v = 0

φ



Or rake



0.51503

[lone, mone, none] = plunge_trend_to_dir_cosines(30,310);
pone=[lone, mone, none];
lone = 0.56, mone = -0.66, none = 0.50

[ltwo, mtwo, ntwo] = plunge_trend_to_dir_cosines(60,030);
ptwo=[ltwo, mtwo, ntwo];
ltwo = 0.43, mtwo = 0.25, ntwo = 0.87

%two ways to do it:
acosd(sum(pone.*ptwo));
%or
phi = acosd(dot(pone,ptwo));







[l, m, n] =plunge_trend_to_dir_cosines(30,310);

figure(3)
clf
primitive1;
text(0,1, 'N', 'HorizontalAlignment', 'center', 
'VerticalAlignment', 'bottom')
plotpointcolor(30,310,'b^');
hold on

%first convert the pole to the two possible strike vectors:
l1 = -m;
m1 = l;
n1 = 0;
s1 = [l1, m1, n1];
[plunge, trend] = dir_cosines_to_plunge_trend(l1, m1, n1);
strike1 = trend;
plotpointcolor(0,strike1,'rx');

l2 = m;
m2 = -l;
n2 = 0;
s2 = [l2, m2, n2];
[plunge, trend] = dir_cosines_to_plunge_trend(l2, m2, n2);
strike2 = trend;
plotpointcolor(0,strike2,'rx');

%now get the direction cosines of A
[la, ma, na] =plunge_trend_to_dir_cosines(48,080);
A = [la, ma, na];
plotpointcolor(48,080,'go');

%now do the dots
phi1 = acosd(dot(s1,A))
phi2 = acosd(dot(s2,A))

phi1 = 63.6463

phi2 = 116.3537
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