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Please shoㄳγ your ㄳ/ork. Ybu ㄳΓi끄 receive little or no credit foI a correct ansㄳ Ter to a

problem which is not accompanied by su伍 cient explanations. If you haν e a question about

any particular problem, please raise youl hand and one of the proctors will coIIle and talk to

you. At the completion of the exallr1, please hand the exam booklet to your :ΓA. If you have

any questions about the glading of the exam, please see the instructor tυ ιιιι
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Problellrl 1. Let γ be the sⅲ⊃space of R4 consisting of vectols

Z1 + π2 + π3 + Z4 = 0

π1 - Z2 + τ3 + π4 〓 0
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(3) Find an olthonor工 끄al basis
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robleII1 2. (10 pts) Let 9¸  be the basis foI R2 gi'

(1) Let τυ1 =

and B[tυ2] of u'l and u,2 in the basis 엇̧.

(2) Let

stan

δ B = As

:] alld 
ω2 = [ :응

lξ ] be two vectors in 
興2. Find tl:므
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Problelγ1 3. (10 points)

Let I be the 5 × 5 ideⅡtity Inatrix. Is there a 5 × 5 matrix A for which ATA = ㅡI (hele

AT denotes the transpose of A)? Either construct an exaㅍ 1ple of suoh a Inatrix A, oI explain

w]ˇ such a matrⅸ can not exist. (The ent氏抽 of A c¿크
']'L be arbitr¿

)jI'y κ㎈ llumb∝s).
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Probleln 5. (T'ue/False, 1 pt each) Malk your answers by 요lling in the applopliate box
next to each question.

⒜ 回  墮∃) Let A be ㏂  orthogon㎈  4 × 4 IIlatrⅸ  such that Ae1 〓 e‰ Ae2 〓 ㏉ and Ae3 〓 ㏉ .

Then Ae4 〓 e4·

(b 痙動回) 
筑ξfξ죠후: 무无료H능ξ

l낳

手ξ:Y琵fI守+ 
㎭㎳ in a 뇨neㄿ subsp㏄e ν of Rη .

(c

(d

(e

H A is an olthogon㎁ matrⅸ , ㎁l tl± e entⅱ es of A ::〕ι:〕::e Ies트than or㏘
The dimension of the vector space of all syΠ1IIletric 4 × 4 Ⅱlatlices is 10.

Let T : R5 -→  R3 be a linear tlansforΠlation such that keI (T) has dilnension 2. Then

ⅲmension of the image(T) is equal to 1·

he m甄∶鑒 is 닒빪缸빪딕긍 i훑 idenⅱty matrix.If detelΠlinant of a matlix is equal to 1, 七i

Orthogonal prδ jection is an exanlple of an olthogonal tra11sforΠ lation.

A linear transforlnatiol1 ㄲrhich takes a11 orthonorlnal basis i11to another orthonormal

托:i∶ :층 :*埋韜ξㄴB瑕尹'⅜
h㎵Ξ:그T)ξ廷=釪

戚S 鞋少爭h ㅕ ㅑ
〓 (A一 1)T. 〈
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回  匯胡 For 쁘 므쁘으뇨ix A one can 且nd e and R sucll that A 〓 Θ·R, where e is an oltllogonal

I llatⅱ艾τㅍd—珉 is ;an uppel triangular rLlatrix '쟈Tith non— negati'Γe entries o11 the diagonal.
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