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Abstract

In this paper, we propose a novel numerical solution method that combines the fourth-order
Runge-Kutta method with the Newton iterative method, aiming to efficiently solve the margin
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problem of Blasius equation in fluid mechanics. Firstly, we transform the Blasius equation into a
set of first-order differential equations and solve it numerically using the fourth-order Runge-
Kutta method (RK4). Subsequently, the Newton iteration method is dynamically introduced to ad-
just the initial conditions to ensure that the boundary conditions are satisfied. The experimental
results show that the new method exhibits significant advantages in terms of the number of itera-
tions and computation time, as well as improved solution accuracy, in comparison experiments
with the traditional shooting method and the Runge-Kutta method (SRK) combined with the im-
proved shooting method.
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Table 1. Comparison of iteration times, computation time, and calculation results of f”(O)
F L RAORE. HHERER £7(0) Mt EA R

Jiik EARREL THEI [E] () £7(0)

FIRE 27,001 51.9142 0.3308222675879946562
SRK 20 0.0359 0.3320573462609329729
NRK 2 0.0309 0.3320573459459646437

B RE BT 4LIL TR B I 2 DA RIS BIEOR, BADFRA KA REIAELREZ . & 2 NPF Runge-
Kutta 7 (UIE AR ZE,  XF EE AT LA B b 7 21 79 A 25032t (K Runge-Kutta o5 v 78 YU SAGER FEE A B FR 22 57«

Table 2. Comparison of iteration step errors

=2 BRPREIL

pe AW SRK NRK
1 1.08540902e+00 1.08540902e+00
2 2.77606469e—01 2.22044605¢—16
3 8.50898571e—02
4 2.75948094e—02
5 9.11493542¢—03
6 3.02912691e—03
7 1.00869116e—03
8 3.3611739%4e—04
9 1.12026579e—04
10 3.73407980e—05
11 1.24467776e—05
12 4.14890857e—06
13 1.38296759e—06
14 4.60988977e—07
15 1.53662966e—07
16 5.12209852e—08
17 1.70736609e—08
18 5.69122016e—09
19 1.89707317e-09
20 6.32358166e—10
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