
áÌÇÅÂÒÁ × îÅÚÁ×ÉÓÉÍÏÍ, ×ÔÏÒÏÊ ÓÅÍÅÓÔÒ, 20 ÆÅ×ÒÁÌÑ 2012 Ç. ìÉÓÔÏË �2âÉÌÉÎÅÊÎÙÅ ÆÏÒÍÙá2.1. Á) ðÏËÁÖÉÔÅ, ÞÔÏ ×ÙÒÁÖÅÎÉÅ (x+�y; x+�y) ÄÌÑ ÆÉËÓÉÒÏ×ÁÎÎÙÈ ×ÅËÔÏÒÏ× x; y × Å×ËÌÉÄÏ-×ÏÍ �ÒÏÓÔÒÁÎÓÔ×Å ÅÓÔØ Ë×ÁÄÒÁÔÉÞÎÙÊ ÍÎÏÇÏÞÌÅÎ ÏÔ � Ó ÎÅ�ÏÌÏÖÉÔÅÌØÎÙÍ ÄÉÓËÒÉÍÉÎÁÎÔÏÍ.Â) äÏËÁÖÉÔÅ ÎÅÒÁ×ÅÎÓÔ×Ï ëÏÛÉ-âÕÎÑËÏ×ÓËÏÇÏ-û×ÁÒ�Á:(x; y)2 6 (x; x)(y; y);�ÒÉÞÅÍ ÒÁ×ÅÎÓÔ×Ï ÄÏÓÔÉÇÁÅÔÓÑ ÔÏÇÄÁ É ÔÏÌØËÏ ÔÏÇÄÁ, ËÏÇÄÁ x �ÒÏ�ÏÒ�ÉÏÎÁÌÅÎ y.á2.2. Á) ëÁË ÍÅÎÑÅÔÓÑ Ï�ÒÅÄÅÌÉÔÅÌØ ÍÁÔÒÉ�Ù çÒÁÍÁ Ë×ÁÄÒÁÔÉÞÎÏÊ ÆÏÒÍÙ �ÒÉ ÚÁÍÅÎÅ ÂÁÚÉÓÁÓ �ÏÍÏÝØÀ ÍÁÔÒÉ�Ù C?Â) õËÁÖÉÔÅ ÂÅÓËÏÎÅÞÎÙÊ ÎÁÂÏÒ �Ï�ÁÒÎÏ ÎÅÜË×É×ÁÌÅÎÔÎÙÈ Ë×ÁÄÒÁÔÉÞÎÙÈ ÆÏÒÍ ÎÁÄ Q.á2.3. Á) äÏËÁÖÉÔÅ, ÞÔÏ (P;Q) := 1∫
−1 P (x)Q(x)dx ÅÓÔØ �ÏÌÏÖÉÔÅÌØÎÏ Ï�ÒÅÄÅÌÅÎÎÁÑ ÂÉÌÉÎÅÊÎÁÑÆÏÒÍÁ ÎÁ �ÒÏÓÔÒÁÎÓÔ×Å ÍÎÏÇÏÞÌÅÎÏ× ÏÄÎÏÊ �ÅÒÅÍÅÎÎÏÊ.Â) îÁÊÄÉÔÅ ÍÁÔÒÉ�Õ çÒÁÍÁ ÜÔÏÊ ÆÏÒÍÙ × ÂÁÚÉÓÅ ÉÚ ÍÏÎÏÍÏ×.×) äÏËÁÖÉÔÅ, ÞÔÏ ÍÎÏÇÏÞÌÅÎÙ ìÅÖÁÎÄÒÁ Pn(x) := 12nn! dndxn (1−x2)n ÏÂÒÁÚÕÀÔ ÏÒÔÏÇÏÎÁÌØÎÙÊÂÁÚÉÓ ÏÔÎÏÓÉÔÅÌØÎÏ ÜÔÏÊ ÆÏÒÍÙ.Ç) äÏËÁÖÉÔÅ, ÞÔÏ (n + 1)Pn+1(x) = (2n+ 1)xPn(x)− nPn−1(x)á2.4. ï�ÅÒÁÔÏÒ A ÎÁ Å×ËÌÉÄÏ×ÏÍ �ÒÏÓÔÒÁÎÓÔ×Å ÎÁÚÙ×ÁÅÔÓÑ ÓÁÍÏÓÏ�ÒÑÖÅÎÎÙÍ, ÅÓÌÉ (Ax; y) =(x;Ay) ÄÌÑ ÌÀÂÏÊ �ÁÒÙ ×ÅËÔÏÒÏ× x; y (Ô.Å. A∗ = A).Á) äÏËÁÖÉÔÅ, ÞÔÏ ÅÓÌÉ W { ÉÎ×ÁÒÉÁÎÔÎÏÅ �ÏÄ�ÒÏÓÔÒÁÎÓÔ×Ï ÄÌÑ Ï�ÅÒÁÔÏÒÁ A, ÔÏ ÅÇÏ ÏÒÔÏ-ÇÏÎÁÌØÎÏÅ ÄÏ�ÏÌÎÅÎÉÅ W⊥ ÔÏÖÅ ÉÎ×ÁÒÉÁÎÔÎÏ.Â) äÏËÁÖÉÔÅ, ÞÔÏ Ï�ÅÒÁÔÏÒ A ÄÉÁÇÏÎÁÌÉÚÕÅÍ × ÎÅËÏÔÏÒÏÍ ÏÒÔÏÇÏÎÁÌØÎÏÍ ÂÁÚÉÓÅ.õËÁÚÁÎÉÅ. õ ×ÓÑËÏÇÏ ×ÅÝÅÓÔ×ÅÎÎÏÇÏ Ï�ÅÒÁÔÏÒÁ ÅÓÔØ ÉÎ×ÁÒÉÁÎÔÎÏÅ �ÏÄ�ÒÏÓÔÒÁÎÓÔ×Ï ÒÁÚÍÅÒÎÏÓÔÉ 2.á2.5. Á) ðÕÓÔØ Q(·; ·) { ÓÉÍÍÅÔÒÉÞÅÓËÁÑ ÂÉÌÉÎÅÊÎÁÑ ÆÏÒÍÁ ÎÁ Å×ËÌÉÄÏ×ÏÍ �ÒÏÓÔÒÁÎÓÔ×Å. äÏËÁ-ÖÉÔÅ, ÞÔÏ Q(x; y) = (x;Ay) ÄÌÑ ÎÅËÏÔÏÒÏÇÏ ÓÁÍÏÓÏ�ÒÑÖÅÎÎÏÇÏ Ï�ÅÒÁÔÏÒÁ A.Â) (ðÒÉ×ÅÄÅÎÉÅ ÆÏÒÍÙ Ë ÇÌÁ×ÎÙÍ ÏÓÑÍ) äÏËÁÖÉÔÅ, ÞÔÏ ÓÕÝÅÓÔ×ÕÅÔ ÏÒÔÏÇÏÎÁÌØÎÙÊ ÂÁ-ÚÉÓ, × ËÏÔÏÒÏÍ ÍÁÔÒÉ�Á çÒÁÍÁ ÆÏÒÍÙ Q ÄÉÁÇÏÎÁÌØÎÁ.á2.6. Á) ï�ÅÒÁÔÏÒ A ÎÁ ËÏÍ�ÌÅËÓÎÏÍ �ÒÏÓÔÒÁÎÓÔ×Å Ó ÜÒÍÉÔÏ×ÙÍ ÓËÁÌÑÒÎÙÍ �ÒÏÉÚ×ÅÄÅÎÉÅÍÎÁÚÙ×ÁÅÔÓÑ ÜÒÍÉÔÏ×ÙÍ, ÅÓÌÉ (Ax; y) = (x;Ay) ÄÌÑ ÌÀÂÏÊ �ÁÒÙ ×ÅËÔÏÒÏ× x; y. äÏËÁÖÉÔÅ,ÞÔÏ ÔÁËÏÊ Ï�ÅÒÁÔÏÒ ÄÉÁÇÏÎÁÌÉÚÕÅÍ × ÏÒÔÏÇÏÎÁÌØÎÏÍ ÂÁÚÉÓÅ Ó ×ÅÝÅÓÔ×ÅÎÎÙÍÉ ÓÏÂÓÔ×ÅÎÎÙÍÉÚÎÁÞÅÎÉÑÍÉ.Â) äÏËÁÖÉÔÅ, ÞÔÏ ×ÓÑËÁÑ ÜÒÍÉÔÏ×Á ÆÏÒÍÁ Q(·; ·) ÎÁ ÜÒÍÉÔÏ×ÏÍ �ÒÏÓÔÒÁÎÓÔ×Å �ÒÉ×ÏÄÉÔÓÑ ËÄÉÁÇÏÎÁÌØÎÏÍÕ ×ÉÄÕ × ÏÒÔÏÇÏÎÁÌØÎÏÍ ÂÁÚÉÓÅ.×) ÷ÅÒÎÏ ÌÉ, ÞÔÏ ÓÁÍÏÓÏ�ÒÑÖÅÎÎÙÊ Ï�ÅÒÁÔÏÒ ÎÁ ËÏÍ�ÌÅËÓÎÏÍ �ÒÏÓÔÒÁÎÓÔ×Å Ó ÎÅ×ÙÒÏÖÄÅÎ-ÎÏÊ ÂÉÌÉÎÅÊÎÏÊ ÆÏÒÍÏÊ ÄÉÁÇÏÎÁÌÉÚÕÅÍ?á2.7. Á) ï�ÅÒÁÔÏÒ A ÎÁ ËÏÍ�ÌÅËÓÎÏÍ �ÒÏÓÔÒÁÎÓÔ×Å Ó ÜÒÍÉÔÏ×ÙÍ ÓËÁÌÑÒÎÙÍ �ÒÏÉÚ×ÅÄÅÎÉÅÍÎÁÚÙ×ÁÅÔÓÑ ÕÎÉÔÁÒÎÙÍ, ÅÓÌÉ (Ax;Ay) = (x; y) ÄÌÑ ÌÀÂÏÊ �ÁÒÙ ×ÅËÔÏÒÏ× x; y. äÏËÁÖÉÔÅ,ÞÔÏ ÔÁËÏÊ Ï�ÅÒÁÔÏÒ ÄÉÁÇÏÎÁÌÉÚÕÅÍ × ÏÒÔÏÇÏÎÁÌØÎÏÍ ÂÁÚÉÓÅ Ó ÓÏÂÓÔ×ÅÎÎÙÍÉ ÚÎÁÞÅÎÉÑÍÉ, �ÏÍÏÄÕÌÀ ÒÁ×ÎÙÍÉ ÅÄÉÎÉ�Å.Â) ë ËÁËÏÍÕ ÎÁÉÂÏÌÅÅ �ÒÏÓÔÏÍÕ ×ÉÄÕ ÍÏÖÎÏ �ÒÉ×ÅÓÔÉ ÏÒÔÏÇÏÎÁÌØÎÙÊ Ï�ÅÒÁÔÏÒ ÎÁ ×ÅÝÅ-ÓÔ×ÅÎÎÏÍ Å×ËÌÉÄÏ×ÏÍ �ÒÏÓÔÒÁÎÓÔ×Å?×) ÷ÅÒÎÏ ÌÉ, ÞÔÏ ÏÒÔÏÇÏÎÁÌØÎÙÊ Ï�ÅÒÁÔÏÒ ÎÁ ËÏÍ�ÌÅËÓÎÏÍ �ÒÏÓÔÒÁÎÓÔ×Å Ó ÎÅ×ÙÒÏÖÄÅÎÎÏÊÂÉÌÉÎÅÊÎÏÊ ÆÏÒÍÏÊ ÄÉÁÇÏÎÁÌÉÚÕÅÍ?


