Math 429 Fall 2005
Assignment 4: Due by Oct 3rd

1. Consider a linear transformation 7: R°> — R* defined as

YN =21+ 22+ T3+ T4+ Ts,

Y2 = 3x1 + 2x9 + 13 + 14 — 35,
Y3 = To + 223 + 224 + 675,

Ygy = dx1 + 49 + 323 + 314 — 75

where (x1, 72, 23,74, 75) € R and (yi1,ys,y3,91) € R%. Describe ker (T') and Im (7).
Find another linear transformation S € Hom (R®, R*) such that ker (S) = ker (T') and
Im (S) = Im (7).

2. Let T'be an element in Hom (R™,R") and P be an invertible nxn real matrix. Consider
S =PTP

(1) Prove or disprove

ker S = kerTP~!
ImS = ImPT.

(2) P is defined as
P ={P € Mat,x, (R) | ker PTP"' =ker T, Im PTP~' =ImT}.

Prove or disprove that P is a group and describe elements in P. Note, you may use
the fact that a set of invertible matrices is a group without proof.



