TAP CHI TRI THUC TRE Email: tapchitoanhocttt@gmail.com

MIT Integration Bee: Khi Giai Toan Tré Thanh Mot Mon
Thé Thao D6i Khang

Néu ban nghi toan hoc chi 1a nhitng con s6 kho khan trén trang giay, hay mot lan
xem vong Chung két ciia MIT Integration Bee. Tai dai sanh ctia Hoc vien Cong
nghé Massachusetts (MIT), toan hoc khong con 1a 1y thuyét thuan tiy; n6 trd thanh
mot cude dua nghet thdo, noi ranh gidi gitta thién tai va ap lie chi cach nhau mot
vién phan.

1. Nguon gbc

Ra doi tit nam 1981 béi Andy Bernoff (mot sinh vien MIT thoi d6), cuoc thi da

vuot xa khuon kho mot cau lac bo hoc thuat dé trd thanh bic¢u tuong van hoa clia
gi6i toan hoc toan cau. Ky thi dién ra vao thang 1 hang nam, bién nhing ngay dong
gia rét tai Cambridge thanh nhiing cuoc doi dau ryc hia trén bang den.

2. Hanh trinh dén ngé6i vi "Grand Integrator"

Dé cham tay vao chiéec mii phi thity huyen thoai, cac thi sinh phai vuot qua mot 16
trinh khac nghiét:

e Vong loai (Qualifiers): Hang tram sinh vién (ca dai hoc va cao hoc) thuc hién
bai thi viét gom 20 bai tich phan trong 20 phat. Chi nhing nguoi ¢6 toc do "nhanh
nhu dien" mdéi lot vao top-16.

e Vong dau bang & D6i dau (The Battle): Cac thi sinh dugc chia cap, ding
trude toan thé khan gid va gidi cing mot dé bai. Ap lue ti tiéng ho reo, tiéng thé
phao ctia doi thit v tiéng phan rit trén bang tao nén mot bau khong khi dic quanh
st cang thang:

e Chung két (The Finals): Hai "quéi kiét" cudi ciing sé dau theo thé thitc doi
khang triyc tiép. Chi can mot sai s6t nhd ¢ mot hang s6 C' hay mot dau trir, chién
thang sé tuot khoi tam tay.

3. Ngheé thuat xi 1y va cac ky thuat bién doi

D61 v6i nhitng ban tham gia ky thi nay, nam chac nhiing cong thic tich phan co

ban trong sach giao khoa chi la diéu kién can, va chic chan la chua di. Dé thuc su

1



TAP CHI TRI THUC TRE Email: tapchitoanhocttt@gmail.com

lam chti cuoc choi, cac thi sinh phai dat dén trinh do thuong thita trong viéc van

dung cac k¥ thuat bién doi ma doi khi ngusi hoc binh thuong chua timg nghe t6i:
e K¥ thuat Feynman (Leibniz Integral Rule)

e Phép thé Weierstrass (The "Sneaky" Substitution)

e Khai thac tinh déi xing va ham dic biét

e Bién doi Euler va tich phan Dirichlet

4. Nhitng sy that tha vi

e Phan thudng cho nha vo dich khong phai 1a mot chiée cap ma vang, ma 1a mot
chiéc mi phu thity (wizard hat). N6 tugng trung cho viéc nguoi thang cuoc da lam

chit duge "ma thuat" ctia nhiing con so.

e Dai khi ban t6 chitc dua ra nhitng bai toan manhin so qua c6 vé khong c6 nguyen
ham so cap, budc thi sinh phai dung cac ham dic bigt nhu ham Gamma (T) hosc

ham Zeta (¢).

e D1 chi danh cho sinh vien MIT, nhung stte anh hudng ciia giai dau da lan téa dén
miic cac truong dai hoc hang dau khac nhu Stanford, UChicago hay ngay ca cac
truong chuyeén tai Viet Nam ciing to chiic cac phién ban "Bee" tuong tu.

5. Vé dep cutia tu duy thuan tay

Stc hap dan ciia MIT Integration Bee nam ¢ cho né ton vinh tu duy thuan tiy.
Trong thoi dai ctia méay tinh va Al viéc mot con ngudi ¢ thé giai quyét nhitng cau
tric toan hoc siéu viet chi bang tri tué va mot vien phan la mot 16i khang dinh

manh mé vé gidi-han clia bo nao nhan loai.
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MIT Integration Bee 2026 - Qualifying Exam
Thor gian: 20 phiut cho 20 cau
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MIT Integration Bee 2026 - Regular Season

(Time limit per integral: 2 minutes)
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Regular Season Problem 8
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Regular Season Problem 17
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MIT Integration Bee 2026 - Finals

(Time limit per integral: 5 minutes)
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