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p0<-rep(c(33,37,38,39,40,41,42,43,44,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(119,2,3,2,5,6,8,6,2,3,11,16,6,26,11,13,25,39,7,40,33,33,58,51,116,87,55,256,54,323,263,140,812,654,1119)/1000)
p1<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(105,2,2,2,4,8,6,21,3,1,1,8,13,13,16,16,14,29,32,18,50,30,57,66,73,97,105,60,253,57,330,270,142,801,630,1069)/1000)
p2<-rep(c(33,35,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(109,1,1,3,2,7,11,14,13,2,4,3,8,14,21,27,17,14,26,39,11,37,28,74,64,55,86,106,62,234,56,326,269,147,787,645,1081)/1000)
p3<-rep(c(33,37,38,39,40,41,42,43,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(108,1,6,4,2,9,12,7,3,3,9,14,13,24,20,8,24,46,14,43,28,59,67,75,88,107,51,285,56,293,239,139,802,660,1084)/1000)
p4<-rep(c(33,35,37,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(97,1,1,3,9,8,11,5,4,2,4,10,16,19,24,7,8,35,43,19,49,29,51,67,51,93,107,43,306,65,345,223,123,789,661,1075)/1000)
p5<-rep(c(33,37,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(96,3,2,5,11,6,8,2,7,2,12,17,15,16,12,11,25,31,12,32,36,59,70,69,74,99,56,277,59,343,249,111,845,650,1081)/1000)
p6<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(86,2,4,2,6,12,8,10,1,7,7,9,11,14,26,14,9,14,53,17,34,41,55,71,76,76,117,62,238,62,339,229,155,798,607,1131)/1000)
p7<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(76,1,4,4,6,11,9,13,5,5,6,6,17,19,20,17,8,19,45,15,30,33,60,68,58,76,99,59,291,54,349,251,129,818,602,1120)/1000)
p8<-rep(c(33,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(74,1,2,3,1,5,6,6,7,7,2,4,11,11,16,24,13,9,24,48,19,33,39,63,67,68,78,104,66,284,62,329,240,147,749,649,1132)/1000)
p9<-rep(c(33,37,38,39,40,41,42,43,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(98,1,2,2,6,11,19,10,5,3,8,18,19,24,14,5,18,53,21,41,39,56,79,64,70,93,57,291,42,334,259,143,795,616,1087)/1000)
p10<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(71,3,3,4,3,5,6,7,2,3,5,13,14,6,17,21,12,27,40,16,34,39,46,64,78,103,103,63,279,37,314,239,118,805,674,1129)/1000)
p11<-rep(c(33,34,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(76,1,4,3,3,7,10,11,8,5,6,3,12,13,18,21,16,18,21,46,21,32,41,77,56,77,103,105,54,269,40,320,247,144,796,621,1098)/1000)
p12<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(87,3,2,1,7,12,8,6,5,13,8,11,9,16,23,13,14,22,40,21,53,48,51,59,77,84,126,75,282,48,306,254,151,808,586,1074)/1000)
p13<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(76,5,1,3,6,3,7,8,4,3,10,12,14,13,23,12,19,25,43,17,52,42,63,57,92,91,114,61,281,45,342,256,132,812,586,1073)/1000)
p14<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(81,1,5,4,4,10,11,9,3,5,5,6,18,21,29,26,14,27,51,17,54,47,51,65,84,84,118,66,291,46,316,244,149,782,579,1080)/1000)
p15<-rep(c(33,36,37,38,39,40,41,42,43,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(87,1,2,5,2,10,17,12,9,7,2,10,10,12,20,18,21,27,50,17,50,54,42,82,57,84,103,54,285,41,342,265,115,822,582,1085)/1000)
p16<-rep(c(33,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(118,4,3,7,7,11,10,5,6,8,11,18,19,30,34,13,34,47,14,62,49,55,83,82,96,101,51,283,45,346,249,152,843,521,985)/1000)
p17<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(73,2,5,6,7,9,11,7,5,4,11,19,13,15,33,18,17,42,57,25,46,65,67,94,68,93,117,67,279,53,306,295,132,844,504,993)/1000)
p18<-rep(c(33,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(72,1,2,3,5,4,16,13,14,2,8,2,18,19,27,37,27,18,29,57,21,47,57,62,87,81,89,111,57,293,49,319,270,142,858,495,990)/1000)
p19<-rep(c(33,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(78,1,1,5,3,3,13,10,13,5,7,5,14,15,24,30,23,23,24,57,19,72,49,70,70,72,91,124,60,298,52,347,270,147,841,486,980)/1000)
p20<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(71,4,5,3,10,9,10,12,5,9,6,23,14,19,33,27,21,34,60,16,47,57,55,82,84,109,117,44,305,45,335,265,146,856,510,954)/1000)
p21<-rep(c(33,37,38,39,40,41,42,43,44,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(80,5,4,5,4,6,10,7,4,11,14,19,18,32,25,29,32,75,19,58,56,66,81,79,102,133,52,332,44,306,260,152,879,486,917)/1000)
p22<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(80,2,5,2,11,11,13,4,4,5,8,12,15,21,34,27,18,44,58,26,72,62,72,90,84,97,137,51,324,54,332,254,143,857,492,881)/1000)
p23<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(78,3,4,1,9,9,3,8,9,9,5,12,20,19,37,30,23,38,69,29,64,51,71,95,92,99,133,52,320,51,340,275,152,868,467,856)/1000)
p24<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(73,1,2,3,6,14,19,7,3,3,10,24,15,26,38,27,15,34,71,17,62,72,75,86,84,108,128,65,304,41,356,239,139,864,494,876)/1000)
p25<-rep(c(33,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(100,1,1,6,3,6,14,19,11,9,7,11,5,8,25,21,35,16,18,39,61,19,65,42,62,91,83,80,105,38,318,50,372,289,135,847,504,884)/1000)
p26<-rep(c(33,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(72,1,1,4,2,12,10,17,11,5,3,3,21,25,29,34,34,19,38,55,20,55,59,82,96,99,106,133,45,299,71,339,265,157,822,474,882)/1000)
p27<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(73,1,2,5,3,17,16,6,5,7,11,7,16,14,30,31,16,45,71,29,50,62,72,78,77,107,132,62,273,47,366,277,161,892,462,877)/1000)
p28<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(91,3,2,2,7,10,6,9,9,6,11,15,17,19,33,20,10,30,54,20,68,48,73,84,72,114,131,60,321,60,356,270,159,874,496,840)/1000)
p29<-rep(c(33,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(92,1,5,5,4,6,8,7,10,4,7,7,16,26,24,33,20,22,36,49,15,53,65,71,79,80,112,127,63,320,49,359,292,141,837,455,900)/1000)
p30<-rep(c(33,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(105,1,2,5,4,2,15,8,13,8,6,7,19,24,21,30,22,17,35,53,13,52,61,45,93,74,87,120,60,302,41,331,272,131,877,513,931)/1000)
p31<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(117,3,5,3,11,23,24,10,5,7,6,8,13,12,40,18,18,40,41,12,45,57,72,86,71,75,125,68,299,55,302,264,154,874,464,973)/1000)
p32<-rep(c(33,35,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(120,1,7,3,4,9,13,19,8,5,3,10,17,25,13,19,18,23,33,49,25,41,51,72,74,56,95,112,60,291,58,281,267,145,916,463,993)/1000)
p33<-rep(c(33,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(89,1,4,9,13,7,8,7,8,6,8,8,18,20,12,34,26,14,31,50,17,45,65,58,68,77,84,110,66,289,54,284,282,164,871,489,1003)/1000)
p34<-rep(c(33,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(162,1,3,4,4,14,15,24,17,2,6,9,16,15,20,37,20,12,34,49,12,42,50,54,66,62,81,121,56,265,50,292,258,127,878,506,1015)/1000)
p35<-rep(c(33,37,38,39,40,41,42,43,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(79,5,1,3,3,13,8,6,7,11,15,19,11,17,25,16,34,49,16,37,45,69,72,76,79,101,48,303,38,326,254,140,811,619,1043)/1000)
p36<-rep(c(33,37,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(78,3,4,3,8,5,6,8,6,5,13,18,18,32,19,22,39,43,17,39,45,68,77,74,69,118,47,272,47,332,262,139,833,562,1068)/1000)
p37<-rep(c(33,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(96,1,3,1,5,5,6,6,8,4,7,3,12,9,18,35,15,24,27,57,20,40,53,70,81,89,91,117,46,262,44,298,251,130,817,588,1059)/1000)
p38<-rep(c(33,37,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(102,5,5,4,10,11,12,3,3,7,8,18,15,22,20,17,20,50,21,46,43,71,70,80,91,110,51,239,34,339,258,119,820,614,1058)/1000)
p39<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(100,3,5,3,6,10,12,12,5,5,10,6,21,18,28,14,16,33,38,18,45,56,58,71,65,79,109,57,253,47,310,263,129,854,616,1017)/1000)
p40<-rep(c(33,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(97,1,4,3,1,5,14,7,11,2,5,2,9,6,19,21,18,21,30,37,22,37,64,40,69,53,89,104,66,281,42,355,233,137,771,615,1095)/1000)
p41<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(130,5,2,6,10,10,19,20,5,5,4,12,16,17,28,14,12,25,42,16,42,39,57,61,73,84,110,49,261,48,315,254,125,761,643,1028)/1000)
p42<-rep(c(33,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(108,2,1,2,1,5,4,12,13,7,6,7,3,6,14,19,20,22,15,22,52,14,50,45,57,67,72,78,119,51,272,45,284,226,127,831,604,1054)/1000)
p43<-rep(c(33,35,36,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(124,2,2,1,2,5,13,17,10,1,6,4,14,11,19,31,14,14,24,30,12,42,41,54,64,74,82,112,68,250,49,308,261,142,775,557,1060)/1000)
p44<-rep(c(33,35,37,38,39,40,41,42,43,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(106,1,1,4,4,10,9,9,7,9,6,8,8,16,21,12,18,24,50,14,43,43,56,55,100,87,109,51,261,51,308,217,139,759,562,1041)/1000)
p45<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(120,3,3,2,9,7,12,9,6,4,1,10,9,15,26,11,16,22,35,16,26,45,50,60,56,67,74,62,247,50,282,243,123,747,618,1061)/1000)
p46<-rep(c(33,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(116,1,2,3,2,10,15,10,1,2,6,6,10,9,13,8,14,29,26,12,31,42,59,41,57,88,92,58,257,43,304,236,133,707,612,1016)/1000)
p47<-rep(c(33,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(130,1,2,4,2,6,8,18,21,3,5,5,7,12,15,17,7,7,23,43,9,28,32,44,42,56,68,83,54,225,38,289,181,133,713,594,991)/1000)
p48<-rep(c(33,35,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(105,1,5,2,6,9,10,23,1,5,3,3,9,9,30,13,7,18,27,12,28,24,49,42,63,75,81,45,226,43,274,217,147,676,571,925)/1000)
p49<-rep(c(33,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(99,3,1,3,5,5,16,3,3,6,7,4,13,15,11,3,10,34,16,20,37,46,41,52,66,85,35,201,45,253,201,119,685,497,913)/1000)
p50<-rep(c(33,43,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71),times=c(82,2,3,5,3,4,5,13,9,5,11,14,3,35,17,21,41,34,67,67,31,184,49,241,167,93,639,515,797)/1000)
boxplot(p0,p1,p2,p3,p4,p5,p6,p7,p8,p9,p10,p11,p12,p13,p14,p15,p16,p17,p18,p19,p20,p21,p22,p23,p24,p25,p26,p27,p28,p29,p30,p31,p32,p33,p34,p35,p36,p37,p38,p39,p40,p41,p42,p43,p44,p45,p46,p47,p48,p49,p50,xlab="Position of Read(5'->3')",ylab="Phred Quality Score",outline=F)
dev.off()


pdf('output.qual.heatmap.pdf')
qual=c(119,0,0,0,2,3,2,5,6,8,6,2,0,3,11,16,6,26,11,13,25,39,7,40,33,33,58,51,116,87,55,256,54,323,263,140,812,654,1119,105,0,0,0,2,2,2,4,8,6,21,3,1,1,8,13,13,16,16,14,29,32,18,50,30,57,66,73,97,105,60,253,57,330,270,142,801,630,1069,109,0,1,0,1,3,2,7,11,14,13,2,4,3,8,14,21,27,17,14,26,39,11,37,28,74,64,55,86,106,62,234,56,326,269,147,787,645,1081,108,0,0,0,1,6,4,2,9,12,7,0,3,3,9,14,13,24,20,8,24,46,14,43,28,59,67,75,88,107,51,285,56,293,239,139,802,660,1084,97,0,1,0,1,0,3,9,8,11,5,4,2,4,10,16,19,24,7,8,35,43,19,49,29,51,67,51,93,107,43,306,65,345,223,123,789,661,1075,96,0,0,0,3,0,2,5,11,6,8,2,7,2,12,17,15,16,12,11,25,31,12,32,36,59,70,69,74,99,56,277,59,343,249,111,845,650,1081,86,0,0,0,2,4,2,6,12,8,10,1,7,7,9,11,14,26,14,9,14,53,17,34,41,55,71,76,76,117,62,238,62,339,229,155,798,607,1131,76,0,0,0,1,4,4,6,11,9,13,5,5,6,6,17,19,20,17,8,19,45,15,30,33,60,68,58,76,99,59,291,54,349,251,129,818,602,1120,74,0,0,1,2,3,1,5,6,6,7,7,2,4,11,11,16,24,13,9,24,48,19,33,39,63,67,68,78,104,66,284,62,329,240,147,749,649,1132,98,0,0,0,1,2,2,6,11,19,10,0,5,3,8,18,19,24,14,5,18,53,21,41,39,56,79,64,70,93,57,291,42,334,259,143,795,616,1087,71,0,0,0,3,3,4,3,5,6,7,2,3,5,13,14,6,17,21,12,27,40,16,34,39,46,64,78,103,103,63,279,37,314,239,118,805,674,1129,76,1,0,0,4,3,3,7,10,11,8,5,6,3,12,13,18,21,16,18,21,46,21,32,41,77,56,77,103,105,54,269,40,320,247,144,796,621,1098,87,0,0,0,3,2,1,7,12,8,6,5,13,8,11,9,16,23,13,14,22,40,21,53,48,51,59,77,84,126,75,282,48,306,254,151,808,586,1074,76,0,0,0,5,1,3,6,3,7,8,4,3,10,12,14,13,23,12,19,25,43,17,52,42,63,57,92,91,114,61,281,45,342,256,132,812,586,1073,81,0,0,0,1,5,4,4,10,11,9,3,5,5,6,18,21,29,26,14,27,51,17,54,47,51,65,84,84,118,66,291,46,316,244,149,782,579,1080,87,0,0,1,2,5,2,10,17,12,9,0,7,2,10,10,12,20,18,21,27,50,17,50,54,42,82,57,84,103,54,285,41,342,265,115,822,582,1085,118,0,0,0,0,4,3,7,7,11,10,5,6,8,11,18,19,30,34,13,34,47,14,62,49,55,83,82,96,101,51,283,45,346,249,152,843,521,985,73,0,0,0,2,5,6,7,9,11,7,5,4,11,19,13,15,33,18,17,42,57,25,46,65,67,94,68,93,117,67,279,53,306,295,132,844,504,993,72,0,0,1,2,3,5,4,16,13,14,2,8,2,18,19,27,37,27,18,29,57,21,47,57,62,87,81,89,111,57,293,49,319,270,142,858,495,990,78,0,0,1,1,5,3,3,13,10,13,5,7,5,14,15,24,30,23,23,24,57,19,72,49,70,70,72,91,124,60,298,52,347,270,147,841,486,980,71,0,0,0,4,5,3,10,9,10,12,5,9,6,23,14,19,33,27,21,34,60,16,47,57,55,82,84,109,117,44,305,45,335,265,146,856,510,954,80,0,0,0,5,4,5,4,6,10,7,4,0,11,14,19,18,32,25,29,32,75,19,58,56,66,81,79,102,133,52,332,44,306,260,152,879,486,917,80,0,0,0,2,5,2,11,11,13,4,4,5,8,12,15,21,34,27,18,44,58,26,72,62,72,90,84,97,137,51,324,54,332,254,143,857,492,881,78,0,0,0,3,4,1,9,9,3,8,9,9,5,12,20,19,37,30,23,38,69,29,64,51,71,95,92,99,133,52,320,51,340,275,152,868,467,856,73,0,0,0,1,2,3,6,14,19,7,3,3,10,24,15,26,38,27,15,34,71,17,62,72,75,86,84,108,128,65,304,41,356,239,139,864,494,876,100,0,1,1,6,3,6,14,19,11,9,7,11,5,8,25,21,35,16,18,39,61,19,65,42,62,91,83,80,105,38,318,50,372,289,135,847,504,884,72,0,0,1,1,4,2,12,10,17,11,5,3,3,21,25,29,34,34,19,38,55,20,55,59,82,96,99,106,133,45,299,71,339,265,157,822,474,882,73,0,0,0,1,2,5,3,17,16,6,5,7,11,7,16,14,30,31,16,45,71,29,50,62,72,78,77,107,132,62,273,47,366,277,161,892,462,877,91,0,0,0,3,2,2,7,10,6,9,9,6,11,15,17,19,33,20,10,30,54,20,68,48,73,84,72,114,131,60,321,60,356,270,159,874,496,840,92,0,0,1,5,5,4,6,8,7,10,4,7,7,16,26,24,33,20,22,36,49,15,53,65,71,79,80,112,127,63,320,49,359,292,141,837,455,900,105,0,0,1,2,5,4,2,15,8,13,8,6,7,19,24,21,30,22,17,35,53,13,52,61,45,93,74,87,120,60,302,41,331,272,131,877,513,931,117,0,0,0,3,5,3,11,23,24,10,5,7,6,8,13,12,40,18,18,40,41,12,45,57,72,86,71,75,125,68,299,55,302,264,154,874,464,973,120,0,1,0,7,3,4,9,13,19,8,5,3,10,17,25,13,19,18,23,33,49,25,41,51,72,74,56,95,112,60,291,58,281,267,145,916,463,993,89,0,0,1,4,9,13,7,8,7,8,6,8,8,18,20,12,34,26,14,31,50,17,45,65,58,68,77,84,110,66,289,54,284,282,164,871,489,1003,162,0,0,1,3,4,4,14,15,24,17,2,6,9,16,15,20,37,20,12,34,49,12,42,50,54,66,62,81,121,56,265,50,292,258,127,878,506,1015,79,0,0,0,5,1,3,3,13,8,6,0,7,11,15,19,11,17,25,16,34,49,16,37,45,69,72,76,79,101,48,303,38,326,254,140,811,619,1043,78,0,0,0,3,0,4,3,8,5,6,8,6,5,13,18,18,32,19,22,39,43,17,39,45,68,77,74,69,118,47,272,47,332,262,139,833,562,1068,96,0,0,1,3,1,5,5,6,6,8,4,7,3,12,9,18,35,15,24,27,57,20,40,53,70,81,89,91,117,46,262,44,298,251,130,817,588,1059,102,0,0,0,5,0,5,4,10,11,12,3,3,7,8,18,15,22,20,17,20,50,21,46,43,71,70,80,91,110,51,239,34,339,258,119,820,614,1058,100,0,0,0,3,5,3,6,10,12,12,5,5,10,6,21,18,28,14,16,33,38,18,45,56,58,71,65,79,109,57,253,47,310,263,129,854,616,1017,97,0,0,1,4,3,1,5,14,7,11,2,5,2,9,6,19,21,18,21,30,37,22,37,64,40,69,53,89,104,66,281,42,355,233,137,771,615,1095,130,0,0,0,5,2,6,10,10,19,20,5,5,4,12,16,17,28,14,12,25,42,16,42,39,57,61,73,84,110,49,261,48,315,254,125,761,643,1028,108,0,2,1,2,1,5,4,12,13,7,6,7,3,6,14,19,20,22,15,22,52,14,50,45,57,67,72,78,119,51,272,45,284,226,127,831,604,1054,124,0,2,2,0,1,2,5,13,17,10,1,6,4,14,11,19,31,14,14,24,30,12,42,41,54,64,74,82,112,68,250,49,308,261,142,775,557,1060,106,0,1,0,1,4,4,10,9,9,7,0,9,6,8,8,16,21,12,18,24,50,14,43,43,56,55,100,87,109,51,261,51,308,217,139,759,562,1041,120,0,0,0,3,3,2,9,7,12,9,6,4,1,10,9,15,26,11,16,22,35,16,26,45,50,60,56,67,74,62,247,50,282,243,123,747,618,1061,116,0,0,0,1,2,3,2,10,15,10,1,2,6,6,10,9,13,8,14,29,26,12,31,42,59,41,57,88,92,58,257,43,304,236,133,707,612,1016,130,0,0,1,2,4,2,6,8,18,21,3,5,5,7,12,15,17,7,7,23,43,9,28,32,44,42,56,68,83,54,225,38,289,181,133,713,594,991,105,0,1,0,0,5,2,6,9,10,23,1,5,3,3,9,9,30,13,7,18,27,12,28,24,49,42,63,75,81,45,226,43,274,217,147,676,571,925,99,0,0,0,0,3,1,3,5,5,16,3,3,6,7,4,13,15,11,3,10,34,16,20,37,46,41,52,66,85,35,201,45,253,201,119,685,497,913,82,0,0,0,0,0,0,0,0,0,2,0,3,5,3,4,5,13,9,5,11,14,3,35,17,21,41,34,67,67,31,184,49,241,167,93,639,515,797)
mat=matrix(qual,ncol=51,byrow=F)
Lab.palette <- colorRampPalette(c("blue", "orange", "red3","red2","red1","red"), space = "rgb",interpolate=c('spline'))
heatmap(mat,Rowv=NA,Colv=NA,xlab="Position of Read",ylab="Phred Quality Score",labRow=seq(from=33,to=71),col = Lab.palette(256),scale="none" )
dev.off()














