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1-çïíï�ïðéþåóëïêçòõððå çìáäëïçï ðòïåë�é÷îïçïíîïçïïâòáúéñ÷ ÎÁÓÔÏÑÝÅÊ ÚÁÍÅÔËÅ ÄÏËÁÚÙ×ÁÅÔÓÑ, ÞÔÏ ÎÕÌÅ×ÁÑ ÓÔÁÂÉÌØÎÁÑ A

1-ÇÏÍÏÔÏ�ÉÞÅÓËÁÑ ÇÒÕ��Á ÇÌÁÄËÏÇÏ �ÒÏÅËÔÉ×ÎÏÇÏ ÍÎÏÇÏÏÂÒÁÚÉÑ ÄÏ�ÕÓ-ËÁÅÔ ËÏÇÏÍÏÌÏÇÉÞÅÓËÏÅ Ï�ÉÓÁÎÉÅ ËÁË ÇÒÕ��Á ÏÒÉÅÎÔÉÒÏ×ÁÎÎÙÈ 0-�ÉË-ÌÏ×. áÎÁÌÏÇÉÞÎÙÊ ÒÅÚÕÌØÔÁÔ ÂÙÌ �ÏÌÕÞÅÎ × ÓÔÁÔØÅ [1℄ Ó ÉÓ�ÏÌØÚÏ×Á-ÎÉÅÍ ÌÉÎÅÊÎÏÊ ×ÅÒÓÉÉ ÍÏÔÉ×ÎÏÊ ÓÔÁÂÉÌØÎÏÊ ÇÏÍÏÔÏ�ÉÞÅÓËÏÊ ËÁÔÅ-ÇÏÒÉÉ. ðÒÉ×ÅÄÅÎÎÏÅ ÎÁÍÉ ÄÏËÁÚÁÔÅÌØÓÔ×Ï ÏÓÎÏ×ÁÎÏ ÎÁ ÉÓ�ÏÌØÚÏ×ÁÎÉÉÄ×ÏÊÓÔ×ÅÎÎÏÓÔÉ áÔØÉ, ÂÁÚÏ×ÙÈ Ó×ÏÊÓÔ× ÇÏÍÏÔÏ�ÉÞÅÓËÏÊ t-ÓÔÒÕËÔÕÒÙÉ Ó×ÏÊÓÔ× ÓÔÒÏÇÏ ÇÏÍÏÔÏ�ÉÞÅÓËÉ ÉÎ×ÁÒÉÁÎÔÎÙÈ �ÕÞËÏ×.÷ ÚÁÍÅÔËÅ Ó×ÏÂÏÄÎÏ ÉÓ�ÏÌØÚÕÅÔÓÑ ÔÅÒÍÉÎÏÌÏÇÉÑ ÍÏÔÉ×ÎÙÈ ÇÏÍÏÔÏ-�ÉÞÅÓËÉÈ ËÁÔÅÇÏÒÉÊ, ××ÅÄÅÎÎÁÑ × [4{7℄. âÁÚÏ×ÏÅ �ÏÌÅ k �ÒÅÄ�ÏÌÁÇÁÅÔÓÑÂÅÓËÏÎÅÞÎÙÍ É ÓÏ×ÅÒÛÅÎÎÙÍ.ï�ÒÅÄÅÌÅÎÉÅ 1. îÁ�ÏÍÎÉÍ, ÞÔÏ ÇÏÍÏÔÏ�ÉÞÅÓËÁÑ t-ÓÔÒÕËÔÕÒÁ ÎÁÍÏÔÉ×ÎÏÊ ÓÔÁÂÉÌØÎÏÊ ÇÏÍÏÔÏ�ÉÞÅÓËÏÊ ËÁÔÅÇÏÒÉÉ SH(k) ÚÁÄÁÅÔÓÑÓÌÅÄÕÀÝÅÊ �ÁÒÏÊ �ÏÌÎÙÈ �ÏÄËÁÔÅÇÏÒÉÊ:
SH(k)>0 = {A ∈ SH(k) |�A

1m;n(A) = 0 �ÒÉ m < n};
SH(k)60 = {A ∈ SH(k) |�A

1m;n(A) = 0 �ÒÉ m > n}:óÅÒÄ�Å×ÉÎÏÊ ÇÏÍÏÔÏ�ÉÞÅÓËÏÊ t-ÓÔÒÕËÔÕÒÙ ÎÁÚÙ×ÁÅÔÓÑ ËÁÔÅÇÏÒÉÑ
S = SH(k)>0∩SH(k)60, ÄÏ�ÕÓËÁÀÝÁÑ ÅÓÔÅÓÔ×ÅÎÎÕÀ ÓÔÒÕËÔÕÒÕ ÁÂÅ-ÌÅ×ÏÊ ËÁÔÅÇÏÒÉÉ. ðÏÌÏÖÉÍ

SH(k)>n = SH(k)>0[n℄; SH(k)6n = SH(k)60[n℄:äÌÑ ÌÀÂÏÇÏ ÏÂßÅËÔÁ A ∈ SH(k) ÉÍÅÅÔ ÍÅÓÔÏ ÅÓÔÅÓÔ×ÅÎÎÁÑ ÆÉÌØ-ÔÒÁ�ÉÑ : : :→ A>n → : : : → A>1 → A>0 → A>−1 → : : : → A:ðÏÌÏÖÉÍ Htn(A) = Cone(A>n+1 → A>n)[−n℄. îÅÓÌÏÖÎÏ ×ÉÄÅÔØ, ÞÔÏHtn(A) ∈ S. ëÒÏÍÅ ÔÏÇÏ, ÄÌÑ ÌÀÂÏÊ �ÁÒÙ Ó�ÅËÔÒÏ× X ; A ∈ SH(k)ëÌÀÞÅ×ÙÅ ÓÌÏ×Á: A1-ÇÏÍÏÔÏ�ÉÉ, ÏÒÉÅÎÔÉÒÏ×ÁÎÎÙÅ �ÉËÌÙ, ÍÏÔÉ×Ù.òÁÂÏÔÁ ×Ù�ÏÌÎÅÎÁ �ÒÉ �ÏÄÄÅÒÖËÅ òÏÓÓÉÊÓËÏÇÏ ÎÁÕÞÎÏÇÏ ÆÏÎÄÁ (ÇÒÁÎÔ òîæ-14-11-00456). 5



6 á. ó. áîáîøå÷óëéêÆÉÌØÔÒÁ�ÉÑ �ÏÒÏÖÄÁÅÔ Ó�ÅËÔÒÁÌØÎÕÀ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØE2p;q = HomSH(k)(X ; Htq(A)[p℄) ⇒ HomSH(k)(X ; A[p− q℄):ï�ÒÅÄÅÌÅÎÉÅ 2. çÏ×ÏÒÉÍ, ÞÔÏ Ó�ÅËÔÒ X ∈ SH(k) ÉÍÅÅÔ ËÏÇÏÍÏÌÏ-ÇÉÞÅÓËÕÀ ÒÁÚÍÅÒÎÏÓÔØ ÎÅ ÂÏÌØÛÅ n, ÅÓÌÉ HomSH(k)(X ; A[m℄) = 0 ÄÌÑÌÀÂÙÈ m > n; A ∈ S.ìÅÍÍÁ 3. ðÕÓÔØ X ∈ SH(k) ÉÍÅÅÔ ËÏÇÏÍÏÌÏÇÉÞÅÓËÕÀ ÒÁÚÍÅÒÎÏÓÔØÎÅ ÂÏÌØÛÅ n. �ÏÇÄÁ X ∈ ⊥(SH(k)>n+1).äÏËÁÚÁÔÅÌØÓÔ×Ï. òÁÓÓÍÏÔÒÉÍ A ∈ SH(k)>n+1 É Ó�ÅËÔÒÁÌØÎÕÀ �Ï-ÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØE2p;q = HomSH(k)(X ; Htq(A)[p℄) ⇒ HomSH(k)(X ; A[p− q℄);�ÏÒÏÖÄÅÎÎÕÀ ÇÏÍÏÔÏ�ÉÞÅÓËÏÊ t-ÓÔÒÕËÔÕÒÏÊ. éÚ ÕÓÌÏ×ÉÑ ÌÅÍÍÙ ÓÌÅÄÕ-ÅÔ, ÞÔÏ E2p;q = 0 �ÒÉ p > n + 1 ÉÌÉ q < n, × ÞÁÓÔÎÏÓÔÉ, Ó�ÒÁ×Á ÏÔÄÉÁÇÏÎÁÌÉ p− q = 1 ÎÁ ×ÔÏÒÏÍ ÌÉÓÔÅ ÎÁÈÏÄÑÔÓÑ ÎÕÌÉ. óÌÅÄÏ×ÁÔÅÌØÎÏ,HomSH(k)(X ; A) = 0. �ìÅÍÍÁ 4. òÁÓÓÍÏÔÒÉÍ ×ÅËÔÏÒÎÏÅ ÒÁÓÓÌÏÅÎÉÅ E ÒÁÎÇÁ n ÎÁÄ ÇÌÁÄ-ËÉÍ ÍÎÏÇÏÏÂÒÁÚÉÅÍ X ÒÁÚÍÅÒÎÏÓÔÉ d É Ó�ÅËÔÒ A ∈ S. éÍÅÀÔ ÍÅÓÔÏÅÓÔÅÓÔ×ÅÎÎÙÅ ÉÚÏÍÏÒÆÉÚÍÙHomSH(k)(�∞T Th(E); A[m℄) ∼= HmNis;X(E; �A
10;0(A))

∼= Hm−n+1Nis;X (detE; �A
1n−1;n−1(A)) ∼= Hm−nNis (X; �A

1n;n(A)×O∗ detE):ëÒÏÍÅ ÔÏÇÏ, Ó�ÅËÔÒ �∞T Th(E) ÉÍÅÅÔ ËÏÇÏÍÏÌÏÇÉÞÅÓËÕÀ ÒÁÚÍÅÒÎÏÓÔØÎÅ ÂÏÌØÛÅ n+ d.äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÅÒ×ÏÅ ÉÚ ÜÔÉÈ ÏÔÏÖÄÅÓÔ×ÌÅÎÉÊ ÓÔÁÎÄÁÒÔÎÏ. ÷ÔÏ-ÒÏÊ É ÔÒÅÔÉÊ ÉÚÏÍÏÒÆÉÚÍÙ, Á ÔÁËÖÅ ÚÁÎÕÌÅÎÉÅ ÓÔÁÒÛÉÈ ËÏÇÏÍÏÌÏÇÉÊÓÌÅÄÕÀÔ ÉÚ Ó×ÏÊÓÔ× ËÏÍ�ÌÅËÓÁ ëÕÚÅÎÁ ÄÌÑ ÓÔÒÏÇÏ ÇÏÍÏÔÏ�ÉÞÅÓËÉ ÉÎ-×ÁÒÉÁÎÔÎÏÇÏ �ÕÞËÁ [5℄. �ï�ÒÅÄÅÌÅÎÉÅ 5. ðÕÓÔØ X { ÇÌÁÄËÏÅ �ÒÏÅËÔÉ×ÎÏÅ ÍÎÏÇÏÏÂÒÁÚÉÅ. ðÒÉ�ÏÍÏÝÉ ÔÒÀËÁ öÕÁÎÏÌÕ [2℄ ×ÙÂÅÒÅÍ ÇÌÁÄËÏÅ ÁÆÆÉÎÎÏÅ ÍÎÏÇÏÏÂÒÁÚÉÅX ′ ×ÍÅÓÔÅ Ó ÍÏÒÆÉÚÍÏÍ p : X ′ → X, ÓÎÁÂÖÁÀÝÉÍ X ′ ÓÔÒÕËÔÕÒÏÊÌÏËÁÌØÎÏ ÔÒÉ×ÉÁÌØÎÏÇÏ × ÔÏ�ÏÌÏÇÉÉ úÁÒÉÓËÏÇÏ A
m-ÒÁÓÓÌÏÅÎÉÑ. ðÏ-ÓËÏÌØËÕ X ′ ÁÆÆÉÎÎÏ, ÔÏ ÎÁÊÄÅÔÓÑ ÎÅËÏÔÏÒÏÅ ×ÅËÔÏÒÎÏÅ ÒÁÓÓÌÏÅÎÉÅE ÎÁÄ X ′ ÔÁËÏÅ, ÞÔÏ p∗TX ⊕ E ∼= 1NX′ . ðÏÌÏÖÉÍ�∞T Th(−TX) = �−NT �∞T Th(E):



ï îõìå÷ïê ó�áâéìøîïê A
1-çïíï�ïðéþåóëïê çòõððå 7ðÏÌÕÞÅÎÎÙÊ ÔÁËÉÍ ÏÂÒÁÚÏÍ Ó�ÅËÔÒ Ó ÔÏÞÎÏÓÔØÀ ÄÏ ËÁÎÏÎÉÞÅÓËÉÈÉÚÏÍÏÒÆÉÚÍÏ× ÎÅ ÚÁ×ÉÓÉÔ ÏÔ �ÒÏÉÚ×ÅÄÅÎÎÙÈ ×ÙÂÏÒÏ×.ìÅÍÍÁ 6. ðÕÓÔØ X { ÇÌÁÄËÏÅ �ÒÏÅËÔÉ×ÎÏÅ ÍÎÏÇÏÏÂÒÁÚÉÅ. �ÏÇÄÁÓ�ÅËÔÒ �∞T Th(−TX) ÉÍÅÅÔ ËÏÇÏÍÏÌÏÇÉÞÅÓËÕÀ ÒÁÚÍÅÒÎÏÓÔØ ÎÅ ÂÏÌÅÅ0.äÏËÁÚÁÔÅÌØÓÔ×Ï. äÌÑ Ó�ÅËÔÒÁ A ∈ S �Ï ÌÅÍÍÅ 4 ÉÍÅÅÍHomSH(k)(�∞T Th(−TX); A[m℄) = HomSH(k)(�−NT �∞T Th(E); A[m℄)

∼= Hm+dNis (X ′; �A
1

−d;−d(A)×O∗ p∗!X) ∼= Hm+dNis (X; �A
1

−d;−d(A)×O∗ !X):éÚ Ó×ÏÊÓÔ× ËÏÍ�ÌÅËÓÁ ëÕÚÅÎÁ ÄÌÑ ÓÔÒÏÇÏ ÇÏÍÏÔÏ�ÉÞÅÓËÉ ÉÎ×ÁÒÉÁÎÔ-ÎÏÇÏ �ÕÞËÁ ÓÌÅÄÕÅÔ, ÞÔÏ �ÏÓÌÅÄÎÑÑ ÇÒÕ��Á ÒÁ×ÎÁ ÎÕÌÀ �ÒÉ m > 0. ��ÅÏÒÅÍÁ 7. ðÕÓÔØ X { ÇÌÁÄËÏÅ �ÒÏÅËÔÉ×ÎÏÅ ÍÎÏÇÏÏÂÒÁÚÉÅ ÒÁÚÍÅÒ-ÎÏÓÔÉ d. �ÏÇÄÁ ÉÍÅÅÔ ÍÅÓÔÏ ÅÓÔÅÓÔ×ÅÎÎÙÊ ÉÚÏÍÏÒÆÉÚÍHomSH(k)(�∞T (Spe k)+;�∞T X+) ∼= HdNis(X;KMWd ×O∗ !X):äÏËÁÚÁÔÅÌØÓÔ×Ï. ðÏÌÏÖÉÍ S = �∞T (Spe k)+. éÚ Ä×ÏÊÓÔ×ÅÎÎÏÓÔÉáÔØÉ × A
1-ÇÏÍÏÔÏ�ÉÞÅÓËÏÍ ËÏÎÔÅËÓÔÅ [3℄ ÓÌÅÄÕÅÔ, ÞÔÏ�∞T Th(−TX) ∼= HomSH(k)(�∞T X+; S)É ÉÍÅÅÔ ÍÅÓÔÏ ÅÓÔÅÓÔ×ÅÎÎÙÊ ÉÚÏÍÏÒÆÉÚÍHomSH(k)(�∞T Th(−TX); S) ∼= HomSH(k)(S;�∞T X+):�ÒÅÕÇÏÌØÎÉË

S>1 → S → Ht0(S)ÉÎÄÕ�ÉÒÕÅÔ ÔÏÞÎÕÀ �ÏÓÌÅÄÏ×ÁÔÅÌØÎÏÓÔØHomSH(k)(�∞T Th(−TX); S>1)→HomSH(k)(�∞T Th(−TX); S)
→HomSH(k)(�∞T Th(−TX); Ht0(S)) → HomSH(k)(�∞T Th(−TX); S>1[1℄):ðÏÓËÏÌØËÕ S>1, S>1[1℄ ∈ SH>1(k), ÔÏ ÌÅÍÍÙ 3 É 4 ×ÌÅËÕÔ, ÞÔÏ ËÒÁÊÎÉÅÞÌÅÎÙ ÏÂÎÕÌÑÀÔÓÑ ÉHomSH(k)(�∞T Th(−TX); S) ∼= HomSH(k)(�∞T Th(−TX); Ht0(S)):ðÏÓÌÅÄÎÑÑ ÇÒÕ��Á ÏÔÏÖÄÅÓÔ×ÌÑÅÔÓÑ Ó HdNis(X;KMWd ×O∗!X) ××ÉÄÕ ÌÅÍ-ÍÙ 4 É ×ÙÞÉÓÌÅÎÉÑ íÏÒÅÌÑ �A

1
−d;−d(S) ∼= KMWd [5℄, ÏÔËÕÄÁ É ÓÌÅÄÕÅÔÕÔ×ÅÒÖÄÅÎÉÅ ÔÅÏÒÅÍÙ. �



8 á. ó. áîáîøå÷óëéêìÉÔÅÒÁÔÕÒÁ1. A. Asok, Ch. Haesemeyer, The 0-th stable A
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1-homotopy group of a smoothprojetive variety.The zeroth stable A
1-homotopy group of a smooth projetive variety isomputed. This group is identi�ed with the group of oriented zero-yleson the variety. The proof heavily exploits properties of stritly homotopyinvariant sheaves. ðÏÓÔÕ�ÉÌÏ 2 ÄÅËÁÂÒÑ 2015 Ç.óÁÎËÔ-ðÅÔÅÒÂÕÒÇÓËÏÅ ÏÔÄÅÌÅÎÉÅíÁÔÅÍÁÔÉÞÅÓËÏÇÏ ÉÎÓÔÉÔÕÔÁÉÍ. ÷. á. óÔÅËÌÏ×Á òáîÎÁÂ. Ò. æÏÎÔÁÎËÉ, Ä. 27191023 ó.-ðÅÔÅÒÂÕÒÇ, òÏÓÓÉÑE-mail : alseang�gmail.om


