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M6 ta du an

Thuat toan Principal Component Analysis (“Phan tich chiéu chinh”) la mét trong nhiing
thuat todn gidam chiéu dii liéu khéng gidm sat duoc phat minh sém nhat ma van duoc dung
rong rai téi ngay nay. Muc tiéu ctia PCA 1a tim mot phép chiéu trén khéng gian it chiéu sao
cho hinh chiéu cta di lieu méi qua phép chiéu nay cé cac tinh chat téi uu nhat dinh.

Yéu cau co ban

Ly thuyét:
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Phat bi€u ngan gon bai todn ma thuat toan PCA mubdn gidi va y tudng dang sau né.

M6 ta tiing buéc cu thé cia PCA va cdc bai todn tdi uu ma thuat todn nay giai.

Chiing minh céng thiic nghiém hodc gidi thich phuong phap tim nghiém cho tling bai toan
tdi uu trén. Goi y: c¢6 1 bai todn tdi uu DSTT.

Tim ham nhing (embedding) va ham xap xi ngugc ctia PCA.

M6 ta thuat toan Kernel PCA. Gidi thich su gibng va khac nhau giita Kernel PCA va PCA
thong thuong, va y nghia ctia Kernel trick.
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Thuc hanh:

o Ap dung PCA vao dataset Swiss Roll clia sklearn dé giam dir liéu xubng 2 chiéu, thé hién
cac diém output data Ién mot scatter plot. Thir lai nhiéu 1an vé6i cac sb nearest neighbors
khac nhau va néu nhan xét, gidi thich két qua.

o Ap dung PCA lén mét dataset tu chon va nhan xét, giai thich két qua.

Yéu cau nang cao
Ly thuyét:

o Cé mdt cach dinh nghia tuong duong clia PCA bang bai todn x&p xi nguoc tuyén tinh
tlr khéng gian it chiéu. Hay phat biéu bai todn nay va chiing minh su tuong duong giiia
nghiém 2 bai toan.

o Neéu ra cic truong hop cdc bai todn toi uu trong thuat todn khéng gidi duoc hodc khong
c6 nghiém duy nhat (néu cé) va néu mot sb cach khic phuc.



o Néu mét s6 ham kernel thong dung va y nghia cla chdng.
o So sanh PCA véi thuat toan TruncatedSVD va rit ra diém manh/yéu tuong quan giiia 2
thuat toan.

Thuc hanh:
o S dung PCA dé nén mdt anh tu chon, thé hién cic chiéu chinh dudi dang heatmap va
nhan xét. Tai tao lai anh bang ham xap xi nguoc va nhan xét két qua.
Kién thirc
Kién thtc todn: Dai sb tuyén tinh, Giai tich nhiéu bién.
Mot sb tir khéa gitip cac ban tim kiém thdéng tin hiéu qua hon:

o Thoéng tin chung: Orthogonal Projection, Covariance Matrix, Linear Approximation.
o Toi uu héa: Min-max theorem, Eigendecomposition.
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