c”qa 88-276 zixnep dfilp‘l milk 2 milibxz

miaikxd .rand(n,m) dcewtd ici lr Matlab-a n × m lcebn zinecpx dvixhn mixviin :dxrd .1-e 0 oia miielz izla minecpx mixtqn md jk dxvepy dvixhnd ly

xy‘k milawn dn ,m cninn xehwee ‘ed b-e m > n xy‘k m×n dvixhn ‘id A m‘ (‘) .1 ?Matlab-a A\b dcewtd z‘ miazek lra xg‘ xehwee ‘ed v-e ,(‘) sirqa A\b dcewtdn milawny xehweed ‘ed x m‘ (a) divwpetd zbdpzn ji‘ ,n cnin f(ϵ) = ||A(x + ϵv) − b||_2 ?ϵ ly divwpetk xehwee b ,10 × 5 zinecpx dvixhn A zxiga ici lr (a) sirqn jly daeyzd z‘ weca (b) ly mikxr xear f(ϵ) divwpetd ly sxb xiiv .5 cninn inecpx xehwee v ,10 cninn inecpx .mda zxfrpy Matlab-a zecewtd lk z‘ hxtl yi .2-l −2 oia ϵ

y = mx + c xyi ew ‘evnl mivexe ,xeyina (x_1, y_1), (x_2, y_2), . . . , (x_n, y_x) zecewp n zepezp .2 y oaena ,zecewpl aexw ‘ay

mx_1 + c ≈ y_1 mx_2 + c ≈ y_2 . . . mx_n + c ≈ y_n zkxrnd z‘ ”zxzet” ,(x_i, y_i) zecewpd ozpda ,xy‘ Matlab-a (M uaew) divwpet aezk sqed ,m, c aeyigl sqepa .(miixrfn miireaix ly oaena) m, c ‘evnl z‘fd zix‘ipild ”ze‘ibyd ly mireaixd rvenn yxey” z‘ aygl zleki divwpetl . 1 n n∑ i=1 (y_i − mx_i − c)^2

,zecewpl aexiw ‘idy y = qx^2 +mx+c dleaxt ‘evnl jly divwpetd z‘ lilkn ziid ji‘ -y oaena

qx^2_1 + mx_1 + c ≈ y_1 qx^2 + mx_2 + c ≈ y_2 . . ? qx^2_n + mx_n + c ≈ y_n

zeffd miyer xy‘k jly zeivwpetd ly ze‘vezd lr didzy drtyd lr aeygl ulnen .(i lkl (x_i, y_i) → (x_i + a, y_i + b) xnelk) mipezpa ipy z‘ mi‘vene ,m cninn xehwee ‘ed b-e n > m xy‘k m × n dvixhn ‘id A m‘ (‘) .3

x, y-y okzii ji‘ ,y = pinv(A) ∗ b ,x = A\b zecewtd ici lr Matlab-a x, y mixehweed

?(aygnd weicl cr) 0-l mieey Ay − b mbe Ax − b mb z‘f lka la‘ mipey eidi lr ,dnbecl ,‘evnl ozipy) Ker(A)-a xehwee ‘ed v-e ,(‘) sirqa enk md A, b, x, y m‘ (a) ‘l la‘ m-n lecb mly ‘ed i xy‘k v = V(:, i) k”g‘e ,[U D V] = svd(A) miazeky ici divwpetd zbdpzn ji‘ ,(n-n lecb f(ϵ) = ||y + ϵv||_2 ? x = y + vϵ-y jk ϵ miiw m‘d ?ϵ ly divwpetk dvixhn A zxiga ici lr f(ϵ) ly zebdpzdd iabl (a) sirqn jly daeyzd z‘ weca (b) ly mikxr xear f(ϵ) divwpetd ly sxb xiiv .5 cninn inecpx xehwee b-e 5 × 10 zinecpx .mda zxfrpy Matlab-a zecewtd lk z‘ hxtl yi .2-l −2 oia ϵ

A ly miixlebpiqd mikxrd xtqn z‘ ‘vne ,100 × 100 lcebn zinecpx dvixhn A xega .4 zebltzdd m‘d .6 lrne ,6-l 5 oia ,5-l 4 oia ,4-l 3 oia ,3-l 2 oia ,2-l 1 oia ,1-l 0 oia jxr cinz (hrnk) yi dnl xiaqdl leki dz‘ m‘d ? A z‘ mipyn xy‘k dpzyn z‘fd dvixhn ‘id A m‘ dn ? 6 lrn xg‘ ixlebpiq jxr mey dfn uege ,50-l aexw cg‘ ixlebpiq .jly dxrydd z‘ weca ? m × n lcebn dlecb zinecpx

z‘ ‘vn ,200-l 100 oia ‘ed n xy‘k ,n × n lcebn zeiynn zevixhn mr miieqip ici lr .5 :Matlab-a ze‘ad zecewtl n lr aygna dvixd onf ly zelzd

(U mbe L mb ‘evnl mivex xy‘k) lu (‘)

chol (a)

(R mbe Q mb ‘evnl mivex xy‘k) qr (b) yi ;miinvrd mixehweed z‘ mbe miinvrd mikxrd z‘ mb zrcl mivex xy‘k) eig (c) (zeixhniq ‘l zevixhnle zeixhniq zevixhnl wecal (‘lnd wexitd z‘ zrcl mivex xy‘k) svd (d)

eyrpy zelertd xtqn z‘ wecal Matlab-a flops dcewta ynzydl ozip (1) :zexrd .hlgda ziaeige zixhniq ‘id A^T A dvixhnd ,A ziynn dvixhn lkl (2) .aygna

.A = floor(10 ∗ rand(4, 4)) dcewtd ici lr minly miaikx mr 4×4 lcebn dvixhn xega .6 weca .A ly QR-d wexit z‘e (pivoting mr) LU-d wexit z‘ ,wiecn ote‘ae ,zipci ‘vn .Matlab-a jly zeaeyzd z‘ zecewtd ici lr ,minly miaikx mr ,4 × 4 lcebn hlgda ziaeige zixhniq dvixhn xega wexit z‘ ,wiecn ote‘ae ,zipci ‘vn .A = floor(3 ∗ B)^′ ∗ floor(3 ∗ B) -e B = rand(4, 4) .Matlab-a jly daeyzd z‘ weca .A ly Choleski-d