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The (modern) theory of numerical solution of ordinary differential equations (Cac
ODE) has been developed since the early part of this century - beginning with
Adams, Runge and Kutta. At the present time the theory is well understood and the
development of software has reached a state where robust methods are available
for a large variety of problems. The theory for Differential Algebraic Equations
(DAES) has not been studied to the same extent - it appeared from early attempts
by Gear and Petzold in the early 1970 es that not only are the problems harder to
solve but the theory is also harder to understand.

Ly thuyét (hién dai) vé nghiém s ctia cic phuong trinh vi phan thudng (cac ODE)
da duoc phat trién tir nhitng nam dau cia thé ky nay - bat dau voi Adams, Runge
va Kutta. Tai thoi diém hién tai, ly thuyét da duoc hiéu thau déo va su phat trién
phan mém di dat dén mot trang thdi trong d6 cic phuong phap manh di c6 san
cho mot lwong 16n cac bai toan. Trong khi d6, 1y thuyét vé cac phuong trinh vi
phan dai s6 (Cac DAE) chua dugc nghién ctru rong rdi. Chung bat ngudn tir nhitng
n6 lyc ban dau ciia Gear va Petzold vao dau nhitng nim 1970, d6 khong chi 1a
nhiing bai toan khé giai, ma 1y thuyét ciing kho hiéu.

The problems that lead to DAEs are found in many applications of which some are
mentioned in the following chapters of these lecture notes. The choice of sources

for problems have been influenced by the students following this first time
appearance of the course.

Céc bai toan din dén cac DAE bat ngudn tir nhiéu ing dung va s& duoc dé cip dén
trong nhitng chuong sau ctia nhirg bai giang nay. Viéc lya chon tuy thudc vao doi
tuong sinh vién theo hoc khoa hoc dau tién nay.

1.1 Pinh nghia

The problems considered are in the most general form a fully implicit equation of
the form

Céc bai toan dugc xét ¢ dang tong quat nhat mot phuong trinh an hoan toan ¢
dang

(1.1) F(,y)=0,
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