
Homework 1

Drre Thursdav 1,12112010 - i l1; begiuntnp; o1 t: lass

Rea,ling Assignrnenl. - C-hapter I

Griffiths' Pr,oblerrs

1 . 5

1 . 6

1 . 1 1

1 . 1 3

1 . 1 5

1 . 1 8

L .24

L . 2 5

Problem E.1.1 ( lalculate YV where V :. i . i r , /r3 whc,letrf  is zr,cotLs1,zrtr1, \ /€,(: tc) l ' . ' .

Note this is the potential of a point dipole. -
Problem 8.1,2 Consider the vector fielcl ll == 12 x i" r.r'here 'y is a c,lttstant,.

Sketch the f ielcl .  ( lornpute bhe l ir ie integral of l , I ter l igld ;1l ' l rurtcl  a circle t , f  rarl i t is

Il in the :L: -- J) plzrne by direct integration. C,rmpute th,:: sirlrlr-'irrtegrzrl usitrg

Stoke'-.  Thrn.
Problem E.1.3 (lonsider t,he vector field d :'lCwher',3 J ilj a, c,onrjtirllt Sl<et::h

rhc f icld. Cornpul,c thc f lux, $ E'aa, out ol[ '1,he cube 0 ' :-  I  < 1, 0 <' ' ! ]  '< l l .  i ind

0 <: . i  1  bv d i rect  in tegrat ior r .  Compute the f lux  tn ing th , :  D i 'vergt :nc , : ' l ' lL t r t ,

Problern 8.L.4 r lonsicler l ,he function f :  t :2 - lU'2 +;:1). (-}rrnpttte'1, l ie; lradierrt

in bottr Cartesian and sphi:rical coordinates, Show thtl a,ns'vers ag;rot:,
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:> t+'ith (Lin,z ar.tl tl,qe bra);

|,lrir'x,'4t),tl,'4a|,jrst;,l,it.Bar:kl+,arclSubstitt,tte,BandMatrix,Busis.,Bezout|v''irutr,ix,,Bic|'iugtlt
Elilinearlt',ot't'.lx. ClharacteristicAtlatrix, Oharacteristic:P'ol.vnomiol. r!'olur,nn , tl<tlumnl'-)irne'nsirtn,

ColumnO,oe:,rqyis1t, Columnf.lpace, CompanionMatrix, Cond| tio,n;Vunnber, ()ttnst'ctrtt rV[atl'i.r,

Oort,stunll,/er:tctr. Cop.\,, CreatePermtttution, CrossProducll, f,tel<:leCctlumn, I')ele:te'Rovl,

I)etermiHruti,.tl. t)iagonol, DiagunalMatrix, Dimension, I)imensiort,s, Llo,tProdut:t,

Iiigt:n(loncll,f,ionlt[umbers. Et..genvalues:, Eigenvector"s, liqual, Il'r.trw'Ard,Subtttt'tutr.t.

Itrobeniu,:;F'or,nt, GaussittnE,lirninalion:, GenerctteEcjuttlions, (1en'zru,te'V[utri:r.

(]etResultDutuTltpe, GetResultShape., GivensRotatior,,Matrix. Clr'qm;9chmi,lt, HtmlrclMutrix,

I{ermitell'or,n1, HermitianTrttnspose, F{essenbergFo'rnn, Hilbert,\\tbtr,ix, Hotts:ehttld'er'Vo'it'ix,

Identifulvlatrir', Inter,sec'tiontla,.sis, IsDe/inite, IsOrtlho,gonul, ,!sSinnila'r, LsLtn,itur..v',

j'or,:lanB,locJirh,fatrix, "lordan,Forfft, LA__Main, LL/Decompc,silion, LeustSquLtre,s, Lineur!:lttlve:,

A,,{ap, h{a;t2,,\'[atri.rAtld, fu{a'rt'ixExpon,antial, MatrixFt,u'tcti;on, Iv.{t'rtris.lttver:;e.

Allat'rixMu.trl.rtVyltipl.l,, Motrixlt'[orm, At[atrixPou,er, 14'atri:rScolurh4u'h,;plv,

A,Iatrixl''tt,:tctr,Vtiltiply, Mini,m,zlPolyn,'1*1a1, Minor, h{ttdular, h'Iultipll;, N'oL,'serl/ulue, ,\,lonn,

l{ormali:ttz, t\[6llSpace, OuterI'roduct]u[atrix, Permttnent, Pit,ot, 'iDttpovForm, QR[.)econ'tpttts'itt'ort.

}|urtclontI,[al'ri,x,Rt:lnclom|/et:tc,r,Runk,RationolCarlortic0lF-L,rtT,,,,Rec|tl,:etl}|'a,v,E'che

llolt,,Rtlv,L|'i,rnensiotl,Royv6|p,z-rution,RowSpace,Scaltlr]|[atri.t, '| ic:tt,.|,arM

lichurForm, ,Si.ngularVnlue,s,, SimithFo,"nt, SubMatrix, SuhVector, Sum]7asi's, S.vlt,etsterLlttttri.r,

T"oeplitz)l:futri.r, Tr"Ace, Tran,spose, TricliagonalFctrm, (Jnitl/e:c'tor', llanclerntoncl.e'\[ulri.t',

tr'ec'torAtl,:1, tr/ectorAngle, VectorMatrixMttltiply, Ve::ctorNorwt) ll,/t:,tc'to'r[it:alurMttltipl ,

21.ero M a t r ix,, 7,' e ro l/ec' tor, Zip I
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{ 4 }
lc,-

c ..: | ,r-

L.''-

: >  C ' . : 1 Clr, Ol1t, C'z .>;

lelt-- right;

t l .y,- (B"r-Llv^-- l7t-Cx'-)-Ar- (Bt-Cx*-Bx-Cz-) - ( ,4: ' .^ 'Cx-*A,v'^-( '1t^ '

* Az- C'z* ) Ilx- '1- lAx* Bx' * Ay- B)'* * Az- Bz^') C"*1, I
ttz-, (B),^' (:r'^', - Ilz^' C'.y*) - Ax- (Br- Cy- - By"- tJ.x-',| - (.,'l:.c^- Cx* * A.t'- Cy^-

* '42- Cz* ) ]ltt- * (Ax- Bx^" * Ay- Br'- * Az- B'z^') C;u-l' I

Ax-' (Bz* Ot:^'- Ilx- Ct*) - Ay- (B:1'- Cz- - Bz'' t:.y-',| - (,,4-r- Cx- * A.th- Cj'-'

*.,,'!,2* C.=*) Bz- -l ti,Ax- B.r'-'* Ay- B),- + Az- Bz-) Cz:-l

(5, )

Bz-

Bz-

Bz-

B.r- tlz,- ) |

f u^ A;-) |
Itz- Cy) )

- B),'- 1- A::-

- B),'- I Az-

- By- -- A'-

ss',t'roduct (A. CrutsstProduct (8, C ) );

| ,b,- @x- Cy- - 81,- Cx-) - Ai:* (Bt* C! * -
I
I

t'eft 1: l,lr- (B.v-'Cz- - Bz- Cy-) - ,4x-, Qlx* Cl,y,' -

I
L'q*- (Br^.cx- - Bx- cz-) - 4,* QB.y'^' c'z- -

lllotProduct (A, Cf ; - C ' DotProduct (4, )7 );

l,,llr- Cx- * '41;- Cy- a Az- Cz-) Bx- -' (tlx- B-tc^- 1- ,41

tl,.rlx,- Cx- * .4),,- rC1,- I Az^'Cz-) By- -' (rl.r- B.x^' * ,4t

(,4s- Cx- * A),- Cl- * Az'' Cz-) Bz- -' (A.t- B-x-' * ,4)
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> with (Linear.4lgebra);

[&x, Adcl, Aalioitt, Backwardsubstitute, BandMatrix, Basis, Bezoutll'tratrix, BialiagtnolForn''. (1 )

Bilinearlj'orm, CharacteristicA.latrix, Characteristit:Polynomial, tColutnn, llolumnDimension,

Columnope,ration, ColumnSpace, CompanionMatrLx, Condition'tYuntber. ()onstantlv'rah'ix,

Constantl/et:tor, Copy, CreatePermutation, CrossProduct, Delet'zColumn, I)elete'Rov:,

Determinan'1, Diagonal, DiagonalMatrit, Dimension, Dimensions, LlotProdttct,

Ei genCondi,t,ionNu mbers, Eigenv alues, Eigenvectors, Eq ua l, F orv'ardSubt ti tu te,

Froheniu,rForm, GaussianElimination, GenerateEquotions, Gen'?rate'l[otrtr,

GetRewllDtttaType, GetResultShape, GivensRotationMatrix. Gr'am'9c:hmidl, HankelMutrix,

I{ermitell'ornn, HermitianTrnnspose, HessenbergFornn, Hilbcrtful-atr"ix, HouseholLler,Ufttlrix,

Identitylfatt'ix, IntersectionBqsis, IsDeJinite, IsOrtlto,gonal, IsSinnilar, IsU nitary,

JordanB,locliMatrix, JordanForm, LA*Main, LUDecrtmposition, LeasLSqunres, LinearSolve,

Map, Map2, ,l4atrixAdd, Matr"ixExponentia.l, MatrixFunction, Matri;:Inver:;e.

MatrixMiztr,i,yMultipl.y, M atrixNorm, M atrixPower, Ll'at r LrS caltn"M u: lt ip l.v,

MatrixVectcr,"Multipty, Minim,zlPolynomial, Minor, hfofu ar, Multipb, NctL,tserValue, l,!orm,

Normali::e, ,\lullspace, Oulerl'roductMatrix, Pernxdnent, Pivot, Popot'Form. QRDecompositilon,

Random'1,[atrix, RandomVec:tor, Rank. RationalCanonicalForm, ReclucedllorcEcltelonF t)nn,

Roy,, Ro-nDimension, RowOperation, RowSpace, Scalar.Matrix, ilcalarMultipl"v, Scularli''edor,

SchurForm. ,singularValues, SmithForm, SubMatrix, SubVector, SumBasi.s, Sylvesterhfutrtx,

Toeplitzhfafi.ix, Trace, Transpose, TridiagonalFonn, unitvector, lizndennondehfarri.r,

YectorAtlrt, l/ectorAngle, VectorMatrixMultiply, Ve'clorNorm, l/ttrtarScahtrMultiicl.t',

ZeroMatt"ix, ZeroVector, Zip l

2 asswne (Ax, real);

) assume (.,1y. real);

2 asxnne (,12, real);

) asswne (Bx, real);

2 assume (By, real);

) assume(Bz, real);

) assume (Cx, real);

) assume(C1t, real);

7 assume(()2, real);

7 A ::1 A"t:, Ay, Az );

l:A i l l ,r

(:l )

A . -
a t  . -



lJ ' . :

tU,-, (Bx^'Lly'- - )V1,- Cx'-) - At- (Bt- Cx- - Bx- t-72*'1

* t9t- (C.r;^'A),- - C1'-Ax-) - Bz- (Cz- Ax- - C.x'- 'Az-)

* t)1,' (Ax^' B.t,- - .A)'- Br- ) - Cz- ("12- Bx- - Ax* Bz-)1, I

Az- (Btt^'Oz:" - Ilz^' C,v-) - Ax- (Bx- Cy- - By* tiJr-',|

* ,92'- (C]^' Az-'- tlz-.Ay'-',t - Bx- (C-x- A)'- - Ct'- A'x'-)

* Cz- (A),^'Bz- - '42- By-',t - Cx- (Ar- By- - A'v* Bx- )-1, I

Ax-' (Bz-'Clx'- - l?x- Cz-) - Ay- (Bt:v- Cz- - Bz'- tC.v^')

*,8-r.' (('::^'Ax- - C:v- Az-) - By- ((ly- Az- - C'z* Ay-)

l;;l
ln'- l

r,3 )

C' .='1 C:r, L'v, Cz );

[.,--l
l lt t :  
l " _ l
lc'- I

(l r os s Pro d,u c t ( A, Cro s s Pro,Cu: ct (8, C ) ) + Cro s s I'rrt duc t (17,

* C,ros'tsProdttct ( (),, CrossProduct (A, B ) )
:>

( 4 )

t(.'' ro s,s f'ro di:,tt:t ( (.1. A I )

(  j ; )

(r ly- Bz- - A,r^-nY- l1]

l

ir1,)l:l
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