L9G

ewise[d Juasopi , speoj parjdwr a3 ayey o3 pausisap
JOU SUOIZAIL 01 J0JIALP Yl uo Sjujod 1S vwseid oy Jo
UONEBIO[SIP 3Y3 (9) PUE *193]]3 JUBUOSIIUOU QU] Pa]|Bd !
yorym ‘Surdwep uonejol [epro1o) Sura1f yySuans ppayy o
Jo Anowwiksrxe ay) Jo Junyealq Ayl (q) <., 10952 JuBu
089 9U1 PI[]ed S1 YOIyMm ‘S0BJLINS [BUOLIRL QY] 18 SPUR[ST
dLPUTBUI I0J SALIP Y} (B) :SIOLID P[A1} OLHAWIWASIXBUOU JO
[9AS] 9]qRI9[0} 9} QULFSP 0} JYSNOY] 9IB SIS 991U [,

o1 PRISA83NS Usaq aary SNTH SulssaIppe 10 soidojens
sanewId)[E ygnoy Jsesoui Arewd jo sewar vusseld ui
9J1] BuneIado 9jqRUOSEAI B 9ARY 0] YFLL] 10} PISSIPpE 9q
1S SOPOW PIZI[RIO[-IBPH (g, JoMOd UOISTI] YEWEYO)
[eonoexd 1oy paxnbai aq 03 ySnoyy ore jey) sewisar Sul
-§5988® WOod) Y. LI usAaid pjnoa siy3 ySno ‘eoeds Suj
~1e1do oy Supoinsar Aq WL Ul PIPIOAR 99 UED Sapou
[[BM 9ANSISOY "SIOLID P[alf ONoUTeWw (Pim A[[ngssaoons
[B9P 1snW YH LT ‘S[eOS [BIUSWEPUNJ S)I QAIIYOR O,

(SINTA) ,SOpOoW pazI[ed0[-28pa JO UOKRULWI|S 3} JO)
se ‘suogmqmuad OnoUSeW [BIOLOUIG (D) pUR f{[em dY) JO

1107 "ddV 6¢ "10A ADOTONHDHL ANV 9INHIDS NOISNA

NP BIQUINIOI @) /L TQUR ([ TRW-T 4

9B AW} 941381891 A1 U0 $MOIT TeY) Bwseyd oy Jo Knjiqes
-ULUDY [BOPE UE ST UIIUM “(INMY) -4, OPOW [[RM DALISIS
=91 9] (q) :SOLHIWLUASE PIPUUIUN IR (DIYM ., 'SIOLID
p1eyy onausew (B) :so1sAyd uowwoo £q pajdnoo Kjesopo
QI YOTYAL ‘SIXDIUOD 2] UT PASSNOSIP 948 Plat] onoudew
[BUIRIX2 OU) 01 SuoneqinIad OLNWWASIXRUOU Yeopm
"OLIST[BIUN PRIOPISUOD
Aj[e1ouas si uoronnsuod jo Lovandoe sy £q Kjaind aoue
-PIOAR PIR1 10030 91enbOpR JO JUWRARIYIE Ay} OS ‘Suon
-eordwir J[npayds pue [erdueuly ofie] 9ARY S9OURIO|O)
WSIL YHALI UL c_0] X S~ ‘SR0ULII[0) UOLONNSUOD WY3N
10} Juowaambar v se (g "99S) | Joy ur payerdiour
SeM yotyM ‘3dnisIp 0 SyBWEN0) 95Ned UBd PIaLy orjoudew
UTews 9yl Jo (] SB |[BWS SB SUONBqInlIad "Sp[oy onau
-3 OLIIPWASIXBUOU 0] 2ATIISUIS AIOA QI8 SYBUIELYO,

NOILINAcYULNI I

"HOISA24

J1UOAIIID 21} UT AJUO LOJOD UI 241 AMIDD] SIy) UF SANBL Y[ ajoN
SyDDYO1 0) SUOUDGLLad d11jaUILSIXDYOU J04)

-UOD 2POUL |JDM 2A1SISAL S40449 Platf oyaudput :SAAOMAT

Kppanisuas vusoyd ySy fo suoynqlisip
IPIUULI2P SUIALIP TOU 2]IYM ALISUDS $102[]5 Ip1o1fouaq
Y YoIym o) HoOnGLIESIp pjatf [puLiou v SuiaLp Sanb
~a4 uonmIUUI Ay sapout paziwioy-23pa fo j0451H00
ayy sv yons s10affo p101fo1aq 2avy Osjp ULD SPIALL JLi
~JAUUASIXDUON “S]10D JOLJ10D PIatf 10442 fO 125 UdAl8  fO
Kovmbapy ayy pup joqu0d mfssasans 10f painbal 240 jpy)
§2OUDA]0) 2UIYIVWU Bl] Y]OQ DUIHLISIAP JDY] IoUDLLOdiU]
&4ppuodas fo suounqiusip asayy fo saniadosd ayp s1 g
JILIP 240us 40 S1 $21428 SPANISUIS 2Y] UL SUOPNQLIISIP
43YJo fo 4aquunu v fo osp nq 1841f ay1 Kjuo jou fo Suipnu
SHOPUDIIMULS 2Y] UPADMOF “&jjanjisuas puisvyd 1saySmy
Jo vonnqrusip ayi 10f aarap ayi jpru upo asyd pro4o;

AgDJIOUCD D YM YISuas ajpnbapp fo p1af ousudvu
ILUPUWASIXYDUOY B $20Mpodd DY) 1as 1100 [DuLaIxs Kup
A|IPHUSSH YA ] U1 SA0L42 UOHINLISUOD I]qIPaLd G apny
-jdwn a1quidassvun Y 0F WAL 2q UPD $ILIBS KJ1AIS
-UIS Y] Ul SUOUNGLUSIP fo 4aquuny pagnul) v Kjue) 0422
$1 2ovfans pusvyd paqaniiadun ayy 440 ponpoid a1y fo
/791891111 2yl fI [puo3oy1L0 210 SUOUNGLISID OM] “ISA1f Y]
03 IPUOZOYLIO Sulaq afiym KHALISUIS 1SaIDa48 svy vuisnyd
YL YoM 0F UOUNQLIISIP dY] S SALIDS JDYL Ul u-*g fo
UOUNQLIISID PU02as a1 [ "satlaadoad prusvjd 1o 192[f> Tuno
-Y1udis v spy apngrjdum JsapvuLs a3 Jp J0IY UOHNGILLSID
Joys St §a1498 G1apisuas v up 2ovfans vusvyd paqingiad
-UN ayj 10 U-"g fo UOuNQLUSIP [mma's 1sa1f ay [ raovfuns
vsv)d paqmuadzm Yyl uo y- g P21 onpusvu pputiou
d121)] £q Paz142)OD4DYD 24D suouvqmuad IDUIDIXT "SUOLDG
~angaad d112uS W paonposd Kpuaalxa of vuusid ypuumyoy
v fo 28uns Kjramisuas apim 2y (g pagpunuop si suon
-0qinLad SLUNELSIXDUOU [0 J04110D fo K102y} 21 [

0107 ‘¢1 Jaquardag uoneorigny 1oy pardeooy
010T "91 dunf paarday

L2001 Y40k MaN Y10f man ‘soupuayivpy panpddy pup so1ssyy panddy fo juauganda g a1s.1aa1uy) miquumjo;)

+*dHZ00d "H NdT1V

SHAVINVMOL NI SNOILYGdN1d3d a3l
JILANDVIA DI LININASIXYNON 40 TOH1INOD



@ MATHEMATICS I : , Doctoral Qualifying Exam
LINEAR ALGEBRA _ 7 May 2006

1. Consider the Householder reflection matrix
H=1I-2wm’

where [ is the n x n identity matrix and u is any unit vector in R” (i.e.
ViTa = [fulls = 1)
~ {(a) Find H* Whézre k is a positive ihtager
(b) Find ihe Null space of H for all vectors n.
{c) With very little work, show that H can aiways be dlagnnahzed

(d) Find all eigenvalues and eigenvectors of H {(the eigenvalues can be
found exactly and the eigenvectors can be described in terms of w)
(hint: a sketch or example in R? of Hv for any vector v might be
useful).

{e) What is det(H)?

(f) Show that e” = cosh(1)] + sinh(1)H.

(g) Last one: Find the SVD of H.



