Lecture 3a

Monday, January 13, 2020 9:06 PM

Discuss: New Rules for HW due dates
Also: Midterm will also have a Wed due date

And reas Albrecht
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Homework and Exam Structure and Policies

Important Note: This page is pending updates to reflect the new sc ith HW and
midterm due on Wednesdays** See the course announcement from 1/13/20 for mo

details.

PHY 155

Course overview

Textbooks

Resources he following assignments are planned for the course (adjustments may be mndn—W
Reading Assignments progressesy

Homework

Assignments HW1: Assigned 1/6, due 1/13 S5pm

;‘:Tjﬁ”,‘;”;,?é‘ij’f;?s HW2: Assigned 1/13, due Tuesday 1/21 9:30am (Monday is the MLK holiday)

Course grade HW3: Assigned 1/20, due 1/27 5pm
Return to For Students

HW4: Assigned 1/27, due 2/3 S5pm

Andreas Albrecht HWS5: Assigned 2/3, due 2/10 5pm

Departm ent of Physics

One Shields Avenue Take-home midterm exam: Assigned 2/10 due Tuesday 2/18 9:30am (Monday is President's
Davis. CA 95616 dav)

Reminder from Lecture 2:
e "A dual vector dotted with a vector is a scalar" (Less
formal than Carroll)
o This is a generalization of

A (5 Scalur (UW

MW

TENSORS
Under 3D rotations:

ATE ~T,Af, = Seala




Now let's extend the same idea to tensors (Also staying
less formal than Carroll (section 1.6) ):

F//M} c@ﬁ: Scalar

Lower ==> dual vector, contracts with upper on tensor
Upper ==> vector, contracts with lower on tensor

f"\
Isa "type" (or "rank") (1,1) tensor
)4

7(/(/\)') Is type (2,0)

7:4)_) Is type (0,2)

More formal stuff from Carroll:

tensor. Just as a dual vector is a linear map from vectors to R, a tensor T of type
(or rank) (k, /) is a multilinear map from a collection of dual vectors and vectors
to R:

T: T'x: . . xT*xTpx---xT, = R. 1.56
P (k times) P P iaaamesy I {50)



of ordered pairs of vectorseans that the tensor acts lineariy in
each of its arguments; for instance, 10T & tensor of type (1, 1), we have
T(aw+bn,cV+dW) =acT(w,V)
+adT (w, W) +bcT(n,V)+ bdT(n, W). (1.57)

space, we need to denne a new operation Known as l@ denoted
by ®. If T is a (k, [) tensor and S is an (m, n) tensor, we defirea (k 4+ m, [ + n)
tensor T ® S by

T® S?,...,0®,. .. o&t™ vy  y® yl+ns)
=TwW,...,0®, vV, v
x S(w®tD, ... ktm) yU+Dh oy ltn)y (1.58)

As with vectors, we will usually take the shortcut of denoting the tensor 7' by
its components 7#1#&, ., . The action of the tensors on a set of vectors and
dual vectors follows the pattern established in (1.48):

T@®V,...,0®, v vOy=prrse, oD o®yOu.  yOu
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