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(do phdng KT-DBCL ghi)

DE THI KET THUC HQC PHAN ey
: B g Hoc ky 1 — Nam hoc 2024-2025 MTH10322
Ma HP: MTH10322

Tén hoc phan: Nhén dang mau

Ngay thi: 14/01/2025

Thoi gian lam bai: 90 phut
Ghi cha: Sinh vién khong diegc phép swe dung tai liéu khi lam bai.
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Cau 1 (3 diém).

Xét tap dit liéu sau:

Weather | Temperature | Play?
Sunny Hot No
Sunny Hot No

Quercast Hot Yes
Rainy Mild Yes

Rainy Cool Yes
Rainy Cool No

Chiing ta quan tam dén bai toan phan loai nhi phan, véi cac thudc tinh
(features) 1a 2 cot Weather va Temperature, va nhan (label) 1a cot Play?.
1. (1 diém) Tinh entropy cla nhan Play?.
2. (0.75 diém) Tinh Information Gain (IG) néu sit dung thudc tinh Weather
dé chia tap dit liéu.
3. (0.75 diém) Tinh Information Gain (IG) néu stit dung thudc tinh Temperature
dé chia tap dit lieu.
4. (0.5 diém) Giai thich cach chon thudc tinh tot nhat dya trén /G trong

thuat toan cay quyét dinh.

Cau 2 (2 diém).
e (1 diém) Chitng minh ring:
H(X,Y) = H(X) + H(Y|X),
e (1 diém) Chitng minh ring:
H(X]Y) < H(X),

vdi dau "=" xay ra khi X va Y doc lap.
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Cau 3 (2 diém).
(2 diém) Cho mo hinh hoi quy tuyén tinh da bién:
y = XW + ¢,
trong d6: y € R", X € R™?, w € RP,va € € R” (gia dinh € ~ N(0,0°I)).
V4i ham mat mat dya trén sai s6 binh phuong :
L(w) = |ly — Xwl; = (y = Xw) ' (y — Xw).
Hay tim hé sb hdi quy w* bing cach téi thieu héa ham mat mat L(w).
Cau 4 (2.5 diém).
Xét bai toan toi wu sau:
maxu' Cu, véi rang buoc ||ul| = 1,
u
trong do:
e C la ma tran doi xitng kich thuée n X n,
e uc R"
1. (1 diém) Chimg minh nghiém ctia bai toan nay chinh la vector riéng
(eigenvector) tuong tng voi tri riéng (eigenvalue) 16n nhat ctia ma tran
C.
2. (1.5 diém) Giai thich bai toan nay lién quan nhu thé nao dén phuong
phéap phan tich thanh phan chinh (Principal Component Analysis -
PCA).
Cau 5 (2.5 diém).

1. (1 diém) Trinh bay thudt toain Random Forest.
2. (0.5 diém) Giai thich sy khéc nhau giita Random Forest va Bagging.

3. (1 diém) Trinh bay thuat toan Gradient Boosting.
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