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THMA MIB2T 02 Cut-off deve 6 June 2001

Please make zure that the assignment number s cormecthy enferes oo your PT3
form as s

ME2T 02 |

Duestion 1 15 marks
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Let X and ¥ he vector fields and o and oy be 1-forms. Tse the fact that

Ly |:Lt"| Hunl = Fopany e -+ w & Byt
1
b prowve Lhe luodamental formla for the Lie derivative Loy

{ Lyl Awn] )X, ¥)=
Ly {fary Aag){ X, ¥ )) —lun Aag)Le X, ¥ ) = (wy Awr )X DY)

The purpose of the rest of this guestion is to make you familiar with
expressions for the interior prodoct and Lie dectvative in dow-dimensional cases,
Throughout this question, &, & are coordinate vector felds on a 2-dunensional
affine space and w2y and wa are o dual basis of 1-forms. Albso, ag, by, b, 5.
e and f are finctiond of the coordinates, V' o= a8y and X = epfly + colly are
virtor fields.

The fundamental formula for the wlerior product J in this context is
Wl Aoca) = (W ]x ) Aoxs = xe AW 30,

where W is a vector ficld and ¥, and y, are 1-forms. Verify this formula in
the special case

Vi Aoxsd = (V]x) A —xi AV xa).

where ¥, = by and xa w0 bews, by evaduasing each side separately oo a vertor
freld X, (There is no need to express X with respect to a hasis, |

(1) Werify snat
§

Ly (g} = (V ey + FEuiuwy)

by oviduating each side sepacately on a vector Geld X. (There is'no need Lo
express X with respect to a basis))

iied The fundamental formuls conmecting the. Lie dervative amd the  exterior

e

derivative is Liyw = d(V Jw) + Vdo (for arbittary vedtor fields V' aod
\=Forms w): Verify it in the special case, where V' = 0,8, andw = bany by
evaduetinge both sides op the vector feld X = o8 4+ opdh.
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