ÇŞŚŮÂţîć:ğďÀõ (17-24)ýŚûùøÂð 80-81ñøŘñŚÆÞČœ I üõĄÞäüőŚþďğďćSSþÂÞŮ ÓþÂãŮ S⊥ = {x ∈ Rn | x ⊥ y, ∀y ∈ S} ŰďĄňĆŞŘď S ÛÞØõ,ÀłŚŞüúŮŚœ S ⊂ Rn ÀČĂîŋÂê(1ÝČĂîüõ.ťĺŘ_{Rn} ýŚÌêÂþě_{S⊥} ÀČûćöŚÈœ(ÓóŘ ÂûýŘÂŞÂðŘŚúĂŮøÂðŘ x ∈ S⊥ ÀČĂîťŞŚŹ,ÀłŚŞ {α1, . . ., αk} ĆþŚŢŚŞýďŘćÂŞýŚÌê SÂðŘ(Š.ÀłŚŞćĄÞä_{αi} ÂŞ_x ,1_{≤ i ≤ k}.ÀČŞŚČŞŘď_{S⊥} ,ÀłŚŞ_{x +} 3_{y − z =} 2Ć¡Ôň_S ÂðŘ(Ž .S⊥ ťĺŘŠĄÜÎõ,ÀłŚŞ x−1 = y+1 = z−12Íą S ÂðŘ(ćÀČĂîÓþÂãŮ,ÀĂłŚŞ_{Rn} ýŚÌêÂþěøć_W2ø_W1ÂðŘ(2 W1 + W2 = {w1 + w2 | w1 ∈ W1, w2 ∈ W2}.ťĺŘ_{Rn} ýŚÌêÂþě_W1_{+ W}2ÀČĂîťŞŚŹ(ÓóŘ .ťĺŘ W1 ∪ W2ÍĺĄŮùÀłÀČóĄŮýŚÌê W1 + W2ÀČûćöŚÈœ(Š .W1 + W2ťĺŘŠĄÜÎõ,ÀłŚŞ x + 2y − z = 0Ć¡Ôň W2øŚû x ďĄ¡õ W1ÂðŘ(Ž .W1 + W2ťĺŘŠĄÜÎõ,ÀłŚŞ x2 = y1 = z−1Íą W2øŚû x ďĄ¡õ W1ÂðŘ(ć ŰďĄňĆŞćÂêÂÊ¡ĂõďĄÏĆŞöŘĄŮüõŘď x ∈ W1 + W2ÂûÀČĂîťŞŚŹ W1 ∩ W2 = {0} ÂðŘ(û.ťłĄœ_W2ďćďŘćÂŞŒþø_W1ďćďŘćÂŞŒþěŘüäĄÞźõÀČûćöŚÈœ,ÀĂłŚŞ_{Rn} ýŚÌêÂþěøć_W2_{, W}1ÂðŘ(3_{dim(W}

1) + dim(W2) − dim(W1 ∩ W2) ≤ n (ÓóŘ

dim(W1 + W2) + dim(W1 ∩ W2) = dim(W1) + dim(W2) (Š1

ÀĂłŚŞüÎąÛÖţÆõ α1, α2, . . ., αk ∈ Rn ÂðŘ(4 .ÀœŘüÎąÛÖţÆõ α1, α1 + α2, . . ., α1 + · · · + αk ÀČĂîťŞŚŹ(ÓóŘ .ÀœŘüÎąÛÖţÆõ α1, α1 − α2, . . ., α1 − αk ÀČĂîťŞŚŹ(Š SSþŘÀĂłŚŞÛÖţÆõŚûďŘćÂŞSSþŘĆØĂþŘýŘÂŞüêŚîøôěĎŕÂłÀČûćöŚÈœ.α1, . . ., αk ∈ Rn ÀČĂîŋÂê(5 .α1 ≠ 0, α2 /∈ S(α1), . . ., αk /∈ S(α1, . . ., αk−1) ĆîťĺŘ üêŚîøôěĎŕÂł,ÀłŚŞùŘĄ£óćýďŘćÂŞ α ∈ Rn øÀłŚŞ Rn ýŘÂŞýŘĆþŚŢ {α1, . . ., αn} ĆäĄÞźõÂðŘ(6 .ÀČŞŚČŞŘď,ÀłŚŞ Rn ĆþŚŢ {α1 − α, . . ., αn − α} ĆäĄÞźõĆØĂþŘýŘÂŞ .ťĺŘÛÖţÆõ Rn ďćÂþěĆäĄÞźõüÎþŘÂłĆİť¡Ů,ÀĂłŚŞÛÖţÆõ Rn ďć α1, . . ., αk ÂðŘ(7 {−α1 + α2 + · · · + αk , α1 − α2 + · · · + αk, α1 + · · · + αk−1 − αk} öŊďćĆî β1 = c1α1 + c2α2β2 = d1α1 + d2α2ÝČłŚŞĆţłŘć α1, α2, β1, β2 ∈ Rn ýŚûďŘćÂŞýŘÂŞÂðŘ(8._{s(α}1_{, α}2_{) = s(β}1_{, β}2_) ÀČĂîťŞŚŹ_{| c}1_c2_d1_d2_{| ≠} 0

.ťłĄœÇþŚûŚÌêÂþěěŘüûŚĂţõüäŚÞţŻŘŰďĄňĆŞöŘĄŮüÞœŘď Rn ÀČĂîťŞŚŹ(9_{ei ∈ Rn} Ćî_{vk = ∑ki=}1_{ei} ÀČĂîŋÂê(10.ťĺŘ_{Rn} ýŘÂŞýŘĆþŚŢ_{{v}1_{, · · · , vn}} ÀČĂîťŞŚŹ(ÓóŘ

.ÀČŞŚČŞĎŚŞĆþŚŢěŘùćŚÔţĺŘŚŞ Rn ýŘÂŞýŘĆØþÀõŚãţõĆþŚŢ(Š .ÀþěŚÆŞĆØþÀõŚãţõĆþŚŢŒþùÀłùćŘćýŚûďŘćÂŞěŘùćŚÔţĺŘŚŞ(11 .α1 = (2, 1, −1), α2 = (1, 0, −1), α3 = (0, 2, 1) (ÓóŘ .α1 = (1, 0, 0, 1), α2 = (−1, 0, 2, 1), α3 = (0, 1, 2, 0), α4 = (0, 0, −1, 1) (Š.ÀČŞŚČŞťÞÆìÂûďćùÀłùćŘć_W ýŚÌêÂŞŘď_p ĆÎÖœÂþĄÊŮ(122

.x + y − z = 0Ć¡ÔňÂŞ p = (1, 0, −1) (ÓóŘ .x1 + x2 − 2x3 + x4 = 0Ć¡ÔňÂŞ p = (0, 0, 1, 1) (Š W ÂŞ p ÂþĄÊŮÀČĂîťŞŚŹ,ÀłŚŞ W ŽďŚąýŘĆÎÖœ p øÀłŚŞ {α1, . . ., αk} ĆþŚŢŚŞ Rn ýŚÌêÂþě W ÂðŘ(13.ťĺŘ_p ĆÎÖœĆŞ_W ĆÎÖœSSþÂţØþćÃœ ďćŘď c2 = {(x1, x2) | x21 + x2 = 2} ø c1 = {(x1, x2) | x21 + x2 = 1} ùÂþŘćøćÀČûćöŚÈœ(ÓóŘ(14 .ćďŘćöŚØõŘďŚîSSþŘ R3ďćŚõŘ,ćÂîŘÀŻÝûěŘöŘĄŮüÞœ,ÀĂĂîâÎìŘďÂÚþÀØþĆØĂþŘöøÀŞ R2ùÂþŘćøć(Š c1 = {(x1, x2, x3) | x1 = 0, (x2 − 1)2 + x23 = 1}_c2_{= {(x}1_{, x}2_{, x}3_{) | x}21_{+ x}2_= 1_{, x}3_= 0_} öŚÈœ.ćÂîŘÀŻÝûěŘŘďŚúœŊöŘĄŮüÞœÀĂĂîâÎìŘďÂÚþÀÞûĆØœŊöøÀŞøÀœŘùÀłÂČźœěÝûĆŞ R3ďć?ćÂîŘÀŻÝûěŘŘďŚúœŊöŘĄŮüõ_R4ďćĆœĄÚİÀČûć 3