بسم الله الرحمن الرحيم
King Fahd University for Petroleum & Minerals
CE 318 -1 [151]

Numerical and Statistical Methods in Civil Engineering

Assignment NO 1

 Computer Methods/Arithmetic, and Computational Errors              
          DUE DATE: Sept.  13, ‘15‏
1. The free-fall speed v(t) of a Parachutist of mass m=75 kg and with drag coefficient CD= 13 kg/sec (due to air resistance) may be determined from  either one of the following equations:

·  Analytical expression: v(t) = m g/CD [1 - exp(- CD t/m)] .
·  Iterative expression: vi+1 = vi + [g - CD/m vi] (ti+1 - ti).

 

Use: g=9.81 m/s2 and: i) compare values of speed [i.e.: v(t) and vi+1 ] at t=3 sec assuming initial value v(t=0) = v0 = 0.0 m/sec for two values of Δt= (ti+1 - ti): 0.5 and 1.0 sec.; and ii) use a computing tool (e.g. Excel, Mathematica, Matlab, or Fortran) to determine and plot values of v​i+1 for t = 0, …, 60 sec, and state your conclusions. 
2. Convert the decimal number (-39.9)10 into its equivalent binary form, and 
comment on source of error using a computer with a word-length of 5 bits.
3. Study the composition of the binary number (011.10101)2; then convert it into its decimal form.

4. Assume a four significant figures machine representation [at all steps] to compute and approximate value of yapp ,  where:
y = [(511 – 5 x2) / 5]1/2        ;   x = 7.63/5.

Then based on the most accurate value of: x = xtrue and y = ytrue , compare the errors in both x and y (true and %-relative due to the round-off errors). 
5. Draw two flowcharts that may be utilized to build a computer-code for solving problem 3.6 [textbook page 76]. Also use the flowcharts to provide your solution. 
6. Solve textbook problem 3.10 [textbook page 76]. 
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