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(x1) ∈ R
1 ACB 69DFE [1, x1] = {(λ, λx1), λ 6= 0}

∞ G 8&=H69I B 69DFE [0, 1] = {(0, λ), λ 6= 0}

R
1 ∪∞ I9=HJ5KL8&DFE>MONP8�:�8Q=H3@?98

P
1 {[v0, v1]}R ����� v ∼ λv S = (R2 \ {0})/∼TQ�����&UV�������@��������	���T
���@WX��Y�����WZ�H[@����� = {〈v〉 , v 6= 0}
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(x1, x2) ∈ R
2 _`8QMbaP8&6cEHdeMbf�g98&=�h A1B 6�DcE [1, x1, x2]

= {(λ, λx1, λx2), λ 6= 0}

a1x1 + a2x2 = b :<8&=>3@?�8 a1x1 + a2x2 = b · 1 | ·λ
I9=HJ5KL8&DFE>MONP8�:�8Q=H3@?98 a0v0 + a1v1 + a2v2 = 0

G 8&=H69I B 69DFEiMb6kj�Mbf�gcE B 69a x = (x1, x2) limλ→0[λ, x1, x2] = [0, x1, x2]

G 8Q=H6�aP8Q=H3@?98 {[0, x1, x2]}, (x1, x2) 6= (0, 0)

R
2 ∪ {∞x, x 6= (0, 0)} I9=lJ5KL8QDFE>MONP8;\1^)8&698

P
2 {[v0, v1, v2]}R ����� v ∼ λv S = (R3 \ {0})/∼TQ�����&UV�������@��������	���T
���@WX��Y�����WZ�H[@����� = {〈v〉 , v 6= 0}

:<8&=>3@?�8VMb6
P

2
R �@���>��� [v] ����� [w] S

:�8Q=H3@?98&6�^�m9nHf�g98&do_,Me6
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3 h�p {[λv + µw]}TQ�����&Urq&s 8QMb?9Mbtu8Q69nlMeJP693@de8&=0v!8QMbde=H3 B t 〈v, w〉 = {λv + µw}

R �@W�Ww������������U S ?98&= d x ?9Metu8&69nHMbJP63@db8<I9=HJ
KL8QDFE>MONP8;jy3 B t P
d

P
d := (Rd+1 \ {0})/∼ ����� v ∼ λvTQ�����&U

P
d = {V ⊂ R

d+1, dimV = 1}

(xi) ∈ R
d 3547698VzyJ�JP=l?9Me6935E>8&6{N@JP6 x ∈ E

d ↔ [1, xi]I9=lJ5KL8QDFE>MONP8]zyJ�JP=l?9Me6935E>8&6|N@JP6 v ∈ P
d [v0, vi]I9=lJ5KL8QDFE>MONP8;:�8Q=>35?98 ↔ q&s 8QMb?9Mbt78&69nHMbJP635de8&=0v}8&Medb=>3 B t~NPJP6
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I�=HJ5KL8&DcEHMbN@8Q= n x ?9Mbtu8Q69nlMeJ@63@db8Q=rv}8&Medb=>3 B t
↔ (n + 1) x ?9Metu8&69nHMbJP63@db8Q=rv!8QMbde=H3 B t�N@JP6
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